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CONTRIBUTION OF MANUFACTURING TO 

SOUTH AFRICA’s GDP
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OVERVIEW

CHANGING CONSUMER DEMANDS
There is a need for next generation of manufacturing systems 

(NGMS) that can respond to change in demand, enabling 

companies to meet customer needs in real-time

MASS CUSTOMIZATION

There is a need for next generation of manufacturing systems 

(NGMS) should  be able to produce a wide variety of 

customized products at lower cost.

SCALABILITY

There is a need for next generation of manufacturing systems

(NGMS) that can scale production capacity up or down

adding/removing machine modules.

RESILIENCE TO DISRUPTIONS

There is a need for next generation of manufacturing systems

(NGMS) should be able to recover quickly for failure by

swapping or reconfiguring parts without needing a complete

shutdown.
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DEDICATED

SYSTEM

DMS

System based on fixed 

automation and produce 

products or parts at high-

volume. Each dedicated line 

is typically designed to 

produce a single part (e.g., 

specific engine block) at 

high production rate.

FLEXIBLE 

SYSTEM

FMS

A flexible manufacturing 

system is a manufacturing 

system in which there is 

some amount of flexibility 

that allows the system to 

react in case of changes, 

whether predicted or 

unpredicted. 

RECONFIGURABLE 

SYSTEM

RMS

One designed at the outset for 

rapid change in its structure, as 

well as its hardware and 

software components, to 

quickly adjust its production 

capacity and functionality 

within a part family in response 

to sudden market changes.
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TRENDS
PRODUCT EVOLUTION 

(DRIVERS OF CHANGE)

ADDRESSING TRENDS WITH NEXT GENERATION 

MANUFACTURING SYSTEMS

Source: Andersen et al. 2024



O
v
e
rv

ie
w

S
y
st

e
m

s

T
re

n
d
s

P
ro

to
ty

p
e
s

R
e
su

lt
s

DESIGNED MACHINE SOLUTIONS

RECONFIGURABLE MACHINE 
TOOL (RMT)

RECONFIGURABLE ROBOTIC 
END-EFFECTOR

RECONFIGURABLE ASSEMBLY 
FIXTURES (RAF)

RECONFIGURABLE VIBRATING 
SCREEN (RVS)

"A Design Isn't Finished Until Somebody Is Using It." - Brenda Laurel
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RMS PROTOTYPE MACHINE SOLUTIONS

RECONFIGURABLE 
ASSEMBLY FIXTURES (RAF)

RECONFIGURABLE 
VIBRATING SCREEN (RVS)

RECONFIGURABLE 
MACHINE TOOL (RMT)

RECONFIGURABLE 
ROBOTIC END-EFFECTOR
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REVIEW STUDIES (ESTABLISHING 

REQUIREMENTS FOR RMS) 

METHODOLOGY FOR RMS AND 

CHANGEABILITY

DESIGN AND PERFORMANCE 

EVALUATION OF RMS

RESEARCH RESULTS
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Manufacturing 

Partners

Business 

Incubator Partners

University 

Research Partners
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OUR PARTNERS
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Boitumeloramatsetse.com +2772 127 7476 

2024 National Research Foundation (NRF) Emerging Researcher

Ramatsetse@sun.ac.za
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2021 NSTF-South32 Award Winner: TW Kambule-NSTF Emerging Researcher
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