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Introduction 

What is ergonomics all about?  
 

• Improving:  
 

• Work performance  
 
• Human health and well-being  

 

 

 What tremendous potential! 



 

Historical approach 
 

South African laboratory based 
research: 

 
 

 



• Historical predominance of lifting, carrying and lowering  

 

• Lifting associated with risk of injury (Dempsey and Hashemi, 

1999; Marras, 2000)  

 

• Resulted in introduction of manual handling devices (MHDs)  

 

• Close to half MMH tasks now involve pushing and pulling 

(Jansen et al., 2002)  

 

• Obvious increase in pushing and pulling related research.  

 

 

Background – Finding a problem 



• Pushing and pulling factors for consideration (Jung et al., 2004):  

Background 



Comprehensive laboratory studies 



Comprehensive laboratory studies 



Journal publications 



Journal publications 



Conference presentations 



Conclusions 



Is it a matter of perspective? 

Perspective?  
 
“a particular attitude toward or way of regarding something” 
 
The problem?  
 
The single story or single perspective……… 

 

 



Perspective #1  
 
 
 
 

Don’t reinvent the wheel perspective 
 

 

 



Task demands must be matched to human capabilities 
 

 

 

Perspective #1  
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Therefore many guidelines exist: 
 
 
 
 
 
 
 
 
 
  
 
Conclusion: Don’t expose your workers to compression forces greater than 
3400 N 

[Diagrams adapted from Bridger, 2009] 

3400 N 
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The Problem:  
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The Problem:  
• One size does not fit all 

 
• Different populations have different characteristics and 

therefore different tolerance limits  
 

• We need to understand the unique local population  
 

 

 

 

 

Perspective #1  



Perspective #2 

Poor IDCs 



Typical perspective of IDCs? 



The reality of South Africa  

Cycle 
of 

Disease 

Poor 
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Low 
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The reality of South Africa  



The reality of South Africa  



Quadruple burden of disease: 
• Disability adjusted life years for developed countries for 2004 (WHO, 2009) 
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Conclusion:  
 
Due to the cycle and burden of disease IDC workers 
have a lower work capacity and are therefore going to 
be less productive than their European counterparts!  



The problem? 
• These are all genuine IDC concerns that we need to be grappling with;  

 
• Some workers may be compromised 
 

However  
 

• Does this really describe All people in All IDCs All of the time!  
 

 
 

 

 



Is there another perspective? 



Perspective # 3 
 
 
 
 

IDC Excellence perspective  
 

 

 

 



Perspective # 3 



Perspective #3 

IDC Excellence: 
 
• Is the physical capacity of IDCs really so poor?  

 
• If so then how do we explain the following?   

 
 

 

 



IDC Excellence: 
• African athletes dominate  
 

 
 

 

 

Perspective #3 



How does this relate to Ergonomics? 

Interpret with caution: 
• Key factor for physical performance?  

• Aerobic capacity 
• Lucia et al. (2006):  

 
 
 
 

• What can we conclude from this? 
 

Your perspective matters!   

VO2max (ml.kg-1.min-1) VO2 (ml.kg-1.min-1) at 21 km.h-1 

Spanish  77.8 74.8 

East Africans 73.8 65.9 



Conclusion:  

IDC workers have greater endurance capabilities and are therefore 

capable of more within the worker environment and therefore should be 

more productive! 

How does this relate to Ergonomics? 



Perspective #4? 

 

 

The systems perspective  



How does this relate to Ergonomics? 



How does this relate to Ergonomics? 



How does this relate to Ergonomics? 



How does this relate to Ergonomics? 

The problem:  
These two perspectives do not exist in isolation and we 
need to understand the interactions between them.  
 



 

 

Into the wild research 

 

 

 

 

 

 



Wilson (2014): 

 “It is tempting to be hard-nosed and suggest that any study, 

investigation, analysis or development which does not take a 

systems view is, in fact, not E/HF at all. Rather such an 

initiative should be seen as a sub-set of E/HF, a biomechanical, 

cognitive psychology or physiology study, and possibly of 

limited practical value.”  

 

 

 

 

 

 

A thought?  



Wilson (2014) – Notions in HF&E systems: 

• Systems focus  

• Context  

• Interactions  

• Holism  

• Emergence  

• Embedding  

 

 

 

 

 

 

A systems view?  



An illustrative example of the HF&E notions  

 

 

 

 

 

 

A systems view 



An illustrative example of the HF&E notions  

 

 

 

 

 

 

A systems view 



Context:  

• Moray (1994) – Performance takes place in a context 

• Increasingly characteristic of a complex socio-technical 

system   

• A global reality check on ”work as done” vs ”work as 

imagined“ 

 

 

 

 

 

 

A contextual understanding 



Context:  

“My own view is that systems ergonomics should be carried 

out ”in the wild”…. That is, laboratory research has its place 

but not a primary one.” (Wilson, 2014)  

 

 

 

 

 

 

A contextual understanding 



Context: 

Informal employment:   

 

 

 

 

A contextual understanding 



Context:  

• Time to acknowledge how work is done?  

• Time to acknowledge how pushing and pulling done?  

 

 

 

 

 

 

A contextual understanding 



Context:  

• Do we need new (or forgotten) models?  

• Hollnagel\Shorrock – Work as done  

 

• Wisner (1985) – activity analysis and 

anthropotechnological approaches?  

   

 

 

 

 

 

 

A contextual understanding 



Context:  

• Do we need new (or forgotten) models?  

   

 

 

 

 

 

 

A contextual understanding 



Interactions: 

• Technology and informality?  

• Technology:  

• Existing  

• Emerging      -----------> interact with people?  

• Fading   

 

 

 

 

 

Understanding interactions 



Interactions:  

 

 

 

 

 

Understanding interactions  



Holism: 

• Inclusive city design for all?  

• Design buildings not only for those that work in them but 

those that work around them?  

• Street design?   

 

 

 

 

 

Holism is essential?  



Emergence: 

• Tools, spaces, etc will be used for things not designed 

for?  

 

 

 

 

 

Systems are complex and dynamic  



Emergence: 

• Operators adapt poorly designed systems?  

 

 

 

 

 

Systems are complex and dynamic 



Emergence: 

• Operators find new unintended uses?  

 

 

 

 

 

Systems are complex and dynamic  



Embedding: 

• Work with all key stakeholders and subject matter 

experts in a participatory manner?  

 

 

 

 

 

From within?  



Basics of systems ergonomics: 

 

 

 

 

 

 

In many countries this is primarily done informally  

 

 

 

How successful have we been?  



Basics of systems ergonomics: 

 

 

 

 

 

 

In many countries this is primarily done informally  

 

 

 

How successful have we been?  

How well have we truly managed to 
achieve this?  



Our new approach: Technology and the future of work?  

Embed in the system and understanding the needs in a 

collaborative team:  

• Asiye etafuleni 

• WIEGO  

• Informal workers  

• Local government  

• Etc  

 

 

 

Our new approach?  



RF  Technology and the Future of 
Work.  Non-motorized transport          

ORIGIN BY COUNTRY 

CONTEXTUAL GENESIS 

TYPOLOGIES 

SCENE SETTING 

TECHNOLOGIES 



Technology is a key driver of change:  

• Ergonomists in unique position to understand the 

complex interaction between technology and people in a 

variety of contexts.  

 

• Low cost high impact technology imperative  

 

• The economic stratification in BRICS makes it the perfect 

context to show the world the way forward.  

 

 

 

 

 

 

 

In many countries this is primarily done informally  

 

 

 

Conclusion  



Unlocking potential? 

We need to understand diversity and acknowledge:  

 

• No such thing as universal solutions 

 

•  Ergonomics intervention strategies need to be highly contextualized 

 

• Adaptive and not prescriptive   

 

• Sharing stories and connecting people  





Unlocking potential? 



Ergonomics 

Unlocking potential? 


