
   

 

 

Mining Production 
Process Innovation - 

critical Success Factors to Intersystem 
Innovation at Jwaneng Mine, Botswana 

 

 
Strength Mkonto 

 
 
 

Thesis presented in partial fulfilment of the requirements for the degree of  
Master of Philosophy 

(Information and Knowledge Management) 

 
 
 

STELLENBOSCH UNIVERSITY 

 
Supervisor: D F Botha  

 
 

March 2009 



   

 ii

Declaration 
By submitting this thesis electronically, I declare that the entirety of the work 

contained therein is my own, original work, that I am the owner of the copyright 

thereof (unless to the extent explicitly or otherwise stated) and that I have not 

previously in its entirety or in part submitted it for obtaining any qualification. 

Date:     23 February 2009 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2009 Stellenbosch University 
All rights reserved 



   

 iii

Abstract 
 
The strategic focus in many organisations is on innovation. This is driven by the need 

to grow and sustain shareholder value. Innovation takes the form of business process 

innovation, technological innovation and social innovation through acts of 

organisational restructuring. Innovation strategies have become a priority for the 

mineral resource sector. This is due to the constraints imposed on business growth by 

the finite nature of the mineral resources. The need for innovation brings two 

organisational aspects into focus. These are the organisational system constituted of 

structure, process, culture and people and the business system constituted of strategy, 

throughput activities, resource configurations, and product or service offerings. The 

two systems are in constant interaction. Innovation is therefore an emergent 

phenomenon dependent upon interaction of such systems. A Systems approach is 

required to analyse the complex interactions that take place between the two systems 

in organisations. The Jwaneng Mine Production Interface (JMPI) consists of several 

inter-dependent subsystems and it is therefore appropriate to analyse it as an 

intersystem.  

The research focuses on the factors that impact the business system and the 

organisation system. Innovation requires the development of competencies and 

capability in people constituting the organisation. The way people interact with 

technology can be a determining factor for innovation. Theories of technology and 

social systems provide an important insight on how social and technological systems 

can be organised for innovation. The developmental paths of an organisation are 

influenced by its culture and structure. Theoretical insights are used to gain deeper 

understanding of how innovation can be derived from organisational systems and 

business systems. To gauge the status of innovation activities in the JMPI, specially 

selected case studies are used for detailed analysis. In addition, appropriate 

benchmarks in similar and dissimilar industries are also utilised.  

The critical success factors to mining production innovation are found to be social, 

structural and technological in nature. Innovation is shown to cover the whole life 

cycle of the business product or service offering. The design for innovation therefore 

requires a holistic approach that incorporates strategy, organisational structures, 

technology, business processes, leadership and people. 
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Opsomming  

Die strategiese fokus in vele organisasies is op innovering. Dit word gedryf deur die 

behoefte om volhoubare aandeelhouerwaarde te skep. Vorme van innovasie word 

gevind in besigheidsproses-innovasie, tegnologiese-innovasie en maatskaplike-

innovasie, wat deur aktiwiteite soos organisatoriese herstruktureing te weeg gebring 

kan word. Soos vir baie ander sektore in die industrie het innovasie ook as ‘n 

volhoubare- en prioriteits-strategie in die minerale hulpbron sektor geword. Die 

noodsaaklikheid hiervan word gekenmerk deur beperkinge wat die begrensde groei in 

die omvang van minerale hulpbronne tot gevolg het. Dringende innovasie bring veral 

twee aspekte van organisatoriese belang na vore. Hierdie is eerstens, die organisasie 

stelsel gekostitusioneer deur struktuur, proses, kultuur en menslike hulpbronne en, 

tweedens, deursetaktiwiteite, hulpbronkonfigurasies en produk en/of diens lewerings 

aanbiedings. Hierdie twee hooffaktore is in ‘n voortdurende wisselwerking met 

mekaar verbind. Innovasie kan dus gesien word as ‘n ontluikende fenomeen afhanklik 

van die graad van interaksie van sulke stelsels. ‘n Stelsel benadering, om die 

komplekse interaksies wat tussen die twee organisasie faktore plaasvind moet dus 

gevolg word. 

Die Jwaneng Mine Production Interface (JMPI) bestaan uit verskeie inter-afhanklike 

sudstelsels en is derhalwe geskik om as ‘n interstelsel ge-analiseer te word. 

Die navorsing fokus op daardie faktore wat ‘n direkte impak op die besigheids stelsel 

en die orgaisatories stelsel het. Innovasie behels die ontwikkeling van kompetensies 

en vermoens van menslike hulpbronne waaruit die organisasie gekonstitueer is. Die 

manier waarop mense interaktief met tegnologie integreer kan betekenisvolle faktore 

vir innovasie wees.Teoriee oor tegnologiese- en sosio-stelsels kan ingespan word om 

innovasie in organisasies te bevorder. Die ontwikkelingspad van ‘n organisasie word 

voortdurend deur die organisasie kultuur en struktuur beinvloed. Teoretiese insigte 

word gebruik om ‘n diepere betekenis van hoe innovasie van organisasie-stelsels en 

besigheids-stelsels afgelei kan word. Om die status van innovasie aktiwiteite in JMPI 

te meet word van geselekteerde gevalle studies vir detail analise gebruik gemaak. 

Verder word daar van geskikte, soortgelyke en nie-soortgelyke, industrie maatstawwe 

gebruik gemaak as aanvullend tot die gevalle studies. 
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Die kritiese sukses faktore van mynbou produksie innovasie word gevind om te wees 

in die kulturele, strukturele en tegnologiese domein van die organisasie. Innovasie 

word uitgewys as daardie proses wat die volle lewenssiklus van die besigheidsproduk 

en -dienswaarde verteenwoordig. ‘n Ontwerp vir innovasie sal derhalwe, ‘n holistiese 

benadering wat strategie, struktuur, tegnologie, proses, leierskap en mense insluit, 

moet volg. 
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Chapter 1 
 

Introduction 

 
1.0 Introduction 
 

The subject of innovation has become a topical issue in business circles today. 

Innovation has become the strategy for driving profits against rising costs and 

diminishing revenue streams. Many business strategies have innovation as their core 

driver. Historical profit leverage areas have become tremendously limited. Companies 

can no longer sustain competitive advantage by use of common natural resources and 

technology on their own. This is due to the impact of globalization that has availed 

information technology capabilities to all. 

Competitiveness has shifted to innovative application and deployment of knowledge 

resources and technology in productive activities of business. This is why mining 

firms have found innovation to be the key business strategy that can sustain their 

businesses into the future. The mineral resource sector has the following unique 

features that distinguish it from other industry sectors: 

• The mineral resource is natural and non-renewable; 

• The mineral commodity markets are global, unstable and cyclic; 

• The mineral product attributes of value and properties are pre-determined; 

• The mineral commodity is subject to depletion. 

These and other attributes limit competition in the mineral resource sector to 

production process innovation. The mineral resource is a natural endowment and 

therefore the mineral deposit cannot be extended in terms of the size, grade and value. 

Mining firms have to find the best ways of exploiting the mineral resources at hand. 

The methods of mining are well defines and available to all. Innovation is limited to 

the selection and varying the combinations of techniques applied as well as on the 

structuring of productive human activities and labour. From the above assessment the 

profitability and survival of mining firms is therefore critically dependent on their 
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capacity to innovate. A mineral deposit profitable at today’s conditions can easily 

become unprofitable a few months down the line and this volatility requires 

companies that constantly seek new innovative ways of carrying out their activities. 

Techniques that have worked in the past are good recipe to drive the mining firms into 

liquidation in the medium future. 

Mining firms have gone several routes in the quest to sustain profitability and 

sustainability. Some of the obvious ways are related to use of proven technology and 

industry best practices in mineral resource development and management practices, 

mining techniques, and mineral processing methods. These approaches have driven 

the resource industry to a fixed and static level of profit performance. In many circles, 

this has been associated with business optimization approaches related to the business 

re-engineering wave.  Beyond this ceiling a new wave of entirely different techniques 

with different mechanism is required to break the ice-cap of business optimization. 

This wave is proposed in this research as business process innovation. This is not a 

new phenomenon to the entire business sphere or even the mineral resource sector, 

but is mentioned and referred here specifically as the requirement for the case under 

review in this study, the Jwaneng Mine Production Interface (JMPI). 

The operating costs of the JMPI are on an upward trend. The tendency has been to 

focus on increased process efficiency, cost containment, and asset utilization. It is 

argued here, that these are historical approaches of business re-engineering and 

business optimization that have lost relevance and flavour. Their pursuit has reached a 

ceiling therefore becoming costly and futile to sustain. These methods have left their 

marks in the form of bureaucratic structures embedded in the various strategic 

business units. The result of all this effort has been diminishing returns on revenue 

threatening shareholder value and future business sustainability. This is because most 

business improvement initiatives based on traditional business re-engineering had 

their thrust on optimisation of the individual business units with little attention given 

to the performance of the business unit interface. 

 A systems innovation approach focussing on the holistic business interface and inter-

linkages between the individual business units is hereby proposed as an effective and 

appropriate strategy that is capable of driving business profits and sustainability way 

into the future. As a system, the elements of this innovation model comprise of the 
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interfacing of technology, business process, and organisational structuring of human 

assets. 

1.1 Background of the Study 
 

Jwaneng Mine is the flagship of Botswana’s diamond mining industry and leads in 

gem world production by value. Jwaneng Mine is a subsidiary of Debswana Diamond 

Mining Company (Pty) Limited, and is held on a 50:50 joint venture between the 

Government of Botswana and De Beers Diamond Mining Company (Pty) Limited. 

The contribution of Jwaneng Mine to Botswana’s economy is substantial accounting 

for over 30% of Government revenue, 40% of foreign exchange earnings, and 20% of 

the GDP as at 2007. With this massive social responsibility, declining revenue will 

have a profound impact on the economy of Botswana. The Jwaneng mine leadership 

as stewards of the business and of the Botswana national economy are faced with a 

mountain responsibility of ensuring that the diamond revenue is improved or at least 

sustained into the future.  

The Mining production interface is faced with new challenges. These include 

increasing production costs attributed to increase in power, diesel, tyre and metal. 

There is increased pressure from shareholders to improve revenue, contain costs and 

to sustain the business into the future. The current metal boom has led to increased 

labour mobility and the organisation is faced with skills shortage. There is increasing 

demand from the shareholder to improve asset utilization. 

In 2006 Jwaneng Mine launched a Five-year strategy based on five strategic pillars of 

cost containment, organisational capability, revenue improvement, people and 

sustainability. The strategy was a realization that as the mine gets deeper the 

production costs would increase exponentially thereby reducing the revenue. The 

essence of the strategy was that the organisation has to do things differently if it is to 

sustain the current profitability levels into the future. The Jwaneng Mine leadership 

focus is summarised in the company vision; ‘To be a global benchmark diamond 

mining operation’; the company mission statement; ‘We mine and recover optimally 

and responsibly’; and the company brand promise; ‘Mining the resource, enriching 

the nation’. 
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An analysis of the five-year strategy reveals it is effectively an innovation strategy 

requiring business process innovation as a driver. The Jwaneng Mine Production 

Interface (JMPI) comprises of Mineral Resources Management (MRM), Mining 

Production (MP) and Treatment Processing (TP) business units. The interface maps 

the core business value chain. It was envisaged that business transformation should 

focus on business process innovation around the JMPI. Innovation in the interface was 

to act as a catalyst to the overall business process innovation strategy. The objective 

of the research is to discover the innovation enabling conditions for the JMPI. This 

will enable the development of a comprehensive innovation strategy for the whole 

organisation. The research focused on business process innovation activities within 

the JMPI business unit processes of mineral resources management, ore mining 

extraction, and ore processing and recovery activities.  

1.2 Research Problem  
 

The Jwaneng Mine strategy as outlined in section 1.1 requires an innovation strategy 

to drive it. The shareholder demands on increased and sustainable revenue come at a 

time when the mine is faced with many challenges. The challenges identified were 

increased production costs attributed to the deepening of the open pit mine, global 

challenges such as skills shortage attributed to the increased labour mobility, rubber 

shortage impacting haul truck tyre and conveyor belt availability, power shortage in 

Southern Africa, and the skyrocketing global petroleum prices. 

Under these conditions the mine needs to develop new ways of conducting its 

business. The first challenge is how to change course from the traditional culture of 

associating business profitability to the intrinsic nature of the mineral deposit (richest 

known diamond deposit by value). This has instilled a belief that Jwaneng mine will 

remain profitable as long as the deposit is not exhausted. The positive change as 

shown in the strategy is the realization by the leadership that the business is under 

threat from many factors both local and global and that change is needed to ensure the 

shareholder value is sustained and improved. 

Taking on from this perspective a couple of questions centred on how to develop 

innovative capabilities within the organisation come into being, namely: 

• What are the enabling conditions for JMPI innovation? 



   

 5

• What role does the organisation structure play in JMPI innovation? 

• What is the role of business process in JMPI innovation? 

• What is the role of leadership in JMPI innovation? 

• How does the company build the capabilities through its people that 

will enable innovation? 

• What is the role of technology in an innovation strategy? 

The business system and the organisational system model1 can be used as a 

framework for deriving an innovation model. The essence of this model is that 

strategic renewal (innovation) is a function of creativity derived from strategic change 

targeted at the business system and the organisational system. An organisational 

system was defines as the way individuals populating a firm are configured and 

related with the intention of facilitating the business system. The organisational 

system consists of its structure (anatomy), processes (physiology), organisational 

culture (psychology), and organisational members (Figure 1.1).  
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Figure 1.1: Interactions between a business system and an organisational system 

Source: De Wit and Meyer, 2005 p 75 

 

A business system is defined as ‘the specific configuration of resources, value-adding 

activities and product/ service offerings directed at creating value for the customers’. 

Innovation therefore becomes a process of interaction between the business system 

                                                 
1 De Wit, B., and Meyer, R.  Strategy Synthesis, 2005, p75-76 
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and the organisational systems components. It can therefore be defines as intersystem 

innovation. The interactions between business systems and organisational systems 

(structure, process, culture and people) will be explored extensively in the subsequent 

chapters. 

Jwaneng mine has a dominant culture in the way business is carried out. This culture, 

the leadership believes is counter-innovation and therefore needs to be changed.  The 

challenge is how the culture change can be achieved. The leadership has come up with 

many initiatives such as development of company values, stated as; ‘Pull together; Be 

passionate; Build trust; Show we care; and Shape the future’. The current challenge is 

how to leverage the values to get the culture change needed for the business 

transformation through innovation. The senior leadership business retreat conducted 

in 2007 came up with a new strategy on how cultural change could be embedded in 

the way the business is run through the Debswana Leadership ‘DNA’. It is still 

uncertain on how the Leadership DNA can be encoded into the business and be used 

as a cultural transformation tool.  

If cultural changes are crucial to the innovation strategy it is important then to 

understand the roots of cultural development in an organisation. This calls for an 

understanding of the whole inter-linkages of organisational structure, people 

management, reward systems, leadership, technology-people interfaces, learning and 

knowledge creation, and channels of communication. An all encompassing innovation 

strategy is therefore required to inform on appropriate design of structures for 

organising mining activities.  

1.3 Research Objective  
 

The objective of this research is to discover the underlying social, structural and 

technological factors that impact innovation in the Jwaneng mine Production Interface 

(JMPI). This will allow organisational re-design and prediction of the likelihood of 

success of the Jwaneng mine 5 year strategy.  

The hypothesis put forward in this research is that there are inter-related social, 

structural and technological factors that are systemic in nature and are critical to the 

JMPI innovation success. The purpose of this research is therefore to identify these 
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critical success factors and formulate an innovation strategy that will deliver success 

to the JMPI innovation activities. 

 

1.4 Research Methodology  
 
The approach followed in this research was based on the view that JMPI innovation 

would be better understood if taken as an interface consisting of coalitions of 

interaction of multi-systems. These systems are constituted of and are involved in 

dynamic interaction of social agents and interaction of agents with technology in the 

achievement of organisational goals. Various important theories influenced the 

selection of the research methodology namely; the systems theory, social theories, 

theories of innovation, theories of technological evolution and theories of business 

process innovation. The theory of triangulation and recoverability2 is adopted as 

appropriate for such an analysis. This is because the two theories allow for the use of 

different perspectives in the investigation. Flood argues that:  

Triangulation attempts to overcome the deficiencies of any one 

approach to evaluation by combining a number of them and 

capitalising on their respective strengths. Recoverability is a key 

process of ensuring that action and evaluation process in research is 

thoroughly documented in order for the work to be subjected to 

critical scrutiny. 

The triangulation methodology was also applied during data gathering from the multi-

dimensional facets of the JMPI. The triangulation methodology is also similar to the 

multi-theoretical approach3 for empirical analysis of innovation. In its essence the 

multi-theoretical methodology makes use of several theories and then subjects them to 

specific empirical analysis as a way of testing their explanatory power. 

The methods used in the triangulation research are outlined in this sub-section. 

Theoretical literature review was conducted on the key dimensions of innovation 

being tested such as the organisation structure, business process, social systems and 

technology. This allowed the development of a solid theoretical base on which to 

                                                 
2 Flood, R. L. Rethinking The Fifth Discipline, 1999, p149 
3 Sundbo, J., The Theory of Innovation, 1998, p193 
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assess the conditions for the JMPI innovation. The second approach involved the 

collection of data on JMPI aspects selected as innovation indicators. The data 

collected includes data on current structures, past employee climate survey results, 

procedures and policies, business process assurance meetings and audits, process 

maps for the JMPI business units, data from key performance areas backdated to past 

five years. The third method involved use of appropriate case studies derived from 

key focus areas within the JMPI. In addition, organisational systems are complex 

social systems that cannot be researched by use of simple questionnaire surveys4. The 

use of context specific case studies in the research on organisational functioning is 

preferred as this avoids the bias associated with questionnaire surveys. The fourth 

method made use of minutes from production meetings and management briefs 

related to the JMPI. This data provided insight on the current realities within the 

interface. The fifth method involved use of empirical qualitative research methods 

such as the use of targeted interviews. The interviews were conducted from a sample 

consisting of selected key members of the JMPI and senior mine leadership. The data 

obtained was used for the purpose of verification of the observations and 

interpretations made from gathered data. About 50 middle and senior managers were 

interviewed. This approach is basically a scientific method that applies deductive 

reasoning and logic to derive conclusions. 

Finally, recoverability was used as an integrative validation approach for the research. 

This ensured that the final conclusions of the research can be verified and the context 

they were based on be clearly understood. It is therefore proposed that the 

methodologies employed in this research should be considered as valid and fairly free 

from bias. The research work can be re-interpreted as new knowledge is developed 

and as different objectives of research emerge in the future.  

1.5 Research Outline 
 
This sub-section outlines the layout of this research. Chapter 1 introduces the research 

topic, research problem, hypothesis and methodology. A multi-perspective systems 

approach is adopted through the triangulation methodology. The various perspectives 

                                                 
4 Lacomski, G., Managing Without Leadership: Towards a Theory of Organisational 
Functioning, 2005, piv-vi  
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are tested in the subsequent chapters in the context of Jwaneng Mine Production 

Interface (JMPI) innovation.  

Chapter 2 defines the innovation theories and contextualises them for the JMPI 

innovation. Various theories are explored such as systems approach, complexity 

theory, learning and knowledge creation, cognitive and sense making and 

organisational structure. These theories help to uncover and to define key factors 

affecting innovation. The JMPI innovation is re-defined as intersystem innovation.  

Three innovation dimensions are investigated namely, organisational innovation, 

technological innovation and business process innovation.  

Chapter 3 explores the determinants of innovation from a social and organisational 

perspective. Innovation is shown as a social practice. Innovation is also shown to be 

determined by the organisational dynamics. The determinants of innovation in 

organisations are explored from various organisation theories that include human 

agency, creativity, learning and knowledge bases, structures, culture, strategic 

management, and leadership. 

Chapter 4 analyses the development of innovation from various technological 

theories.  The theories explored include the Neo-classical Production Function, the 

Evolutionary Production Function, the Pythagorean approach, the Systems approach, 

Social Technological Determinism, and Technological Constructivism.   

Chapter 5 investigates the role of business process innovation in the JMPI innovation 

framework. It seeks for innovation opportunities from the business system, resource 

base, business activities and product offering. Important business model theories of 

Value Chain and Value Networks models are utilised to develop a conceptual JMPI 

business model suited to innovation.  

Chapter 6 analyses the role of information systems as platforms for innovation.  

Information systems are considered as business process enablers. Theories of Network 

Society, Information Orientation and Strategy are explored and applied to the JMPI.  

Chapter 7 applies the theories of innovation derived from the preceding chapters to 

the analysis and evaluation of the Jwaneng Mine Production Interface (JMPI). The 

analysis looks into the strategic alignment, organisational structure, leadership, human 

resource management process, and employee climate. Organisation design theories 
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such as the Socio-technical theories are explored in an attempt to re-design the JMPI 

for innovation.  

Chapter 8 Analyses the JMPI through several case studies that include Plant 

utilisation, Ferrosilicon consumption and Drilling technology innovations. Various 

theories of technological innovation are applied to gain a deeper insight on the 

interaction between technology and human agents.  

Chapter 9 attempts to benchmark the JMPI innovations against similar and dissimilar 

industry leading firms. The JMPI is compared to Toyota South Africa, Durban car 

assembly plant and to BHP Billiton’s Australian Iron company mining activities. The 

comparisons are based on business process and organisational innovation.  

Chapter 10 outlines the conclusions of the research. It summarises the results of the 

investigations from the different perspectives and approaches used. The challenges 

encountered are discussed and recommendations are made for future research into the 

topic. 

1.6 Conclusion 
 
The introductory chapter has identified the research objective and hypothesis. These 

have been followed up by outlining the problem in detail and the research 

methodology to be adopted.  

In addition, a research framework has been developed that brings context, theory and 

various perspectives into this research. The logic sequence of the subsequent chapters 

has also been outlined and described. 
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Chapter 2 

 

Intersystem Innovation 
 
 

2.0 Introduction 
 

The subject of innovation is complex and diverse. A multi-disciplinary approach is 

required in order for innovation to be fully understood. Innovation occurs in social 

settings and therefore cannot be studied independently of the participating social 

agents. It is important to understand the historical evolution of the theories of 

innovation and then contextualise them to the JMPI innovation. The various 

perspectives of innovation are essential in order to fully understand how innovation 

strategies can be formulated. After analysis of the various contexts of innovation an 

intersystem model of innovation is proposed for the JMPI. Due to the multi-

dimensional nature of innovation it is important to interpret innovation in specific 

contexts. 

2.1   Innovation context  
 
The definition of innovation is context specific. Innovation has been defined from 

different perspectives such as strategy, social systems, technological, and 

organisational structure, culture and leadership. The literature of innovation has 

multiple views of what innovation is, what it is not, what it is constituted of, and what 

innovation does.  

The foundation of innovation studies can be traced back to the research work of 

Joseph Schumpeter when innovation was defined as the new combination of existing 

knowledge and resources5. Resources were defined to be constituted of knowledge 

assets, physical assets, business processes, activities, and technological artefacts. 

Schumpeter argues that innovation is related to the development of new technology 

                                                 
5 Schumpeter, J., The Theory of Economic Development, 1934, in Fagerberg, J., Mowery, 
D.C., and Nelson, R.R. The Oxford Handbook of Innovation, 2005, p18  
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under capitalism. According to Schumpeter, ‘the technological innovation process is 

an autonomous phenomenon driven by exogenous factors of necessity but 

independent of economic factors’. Furthermore, the output of the innovation process 

is considered to be new market products, new methods of production, new sources of 

supply, the exploitation of new markets, and new ways to organize business.  

Innovation is defined as the new or the novel, the break with the past; as change; and 

as the product of knowledge creation and knowledge application6. Innovation cannot 

be related to the invention of technology alone. Technology undergoes evolution and 

is shaped by the interplay of many factors such as user preferences, economic factors 

and other earlier technologies. It is further noted that:  

Rich understanding of the process of innovation must embrace certain 

physical, technology-specific variables and economic variables and that 

the diffusion of technology is inextricably interwoven with its 

development7.  

The process of technological innovation is further viewed as a generative process that 

must be sought from both endogenous and exogenous factors. These factors include 

social, economic, technological and cultural factors. They note that the process of 

technological innovation requires the accumulation of knowledge through social 

interaction. Furthermore, knowledge creation operates through feedback loops 

between the user and the technology. The feedback information will then be 

incorporated into the re-design of the technology. This perspective highlights the key 

role played by the interface between people, technology development, technology 

diffusion and technology adoption. This view is in sharp contrast to Schumpeter’s 

analysis where innovation was defined as independent of economic factors. 

Innovation is related to technology and entrepreneurship. Innovation is defined as ‘all 

new applications of knowledge to human work and entrepreneurial management, is 

the new technology’8. This puts emphasis on the management of technology itself. 

Innovation is also defined as ‘a product of effective learning’9 and therefore occurring 

                                                 
6 Anumba, J.C., Egbu. C., and Carrillo. P. Knowledge Management in Construction, 2005, p17 
7  Sahal, D., and Nelson, R.R., Patterns of Technological Innovation, 1981, p14 
8 Drucker, P.F. Innovation and Entrepreneurship, 1985, p13 
9 Boisot, M.H., Knowledge Assets: Securing Competitive Advantage in the Information Economy, 1998, 

p38 
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in the social domain. Complexity theorists put another dimension to innovation. 

Innovation is defined as ‘an emergent phenomena requiring exploration in the domain 

of complex social systems of interaction’10. Innovation can be inferred from the study 

of sense making. Sense making involves ‘placing stimuli into some kind of 

framework’11. It is further stated that:   

The process of sense making enables people to comprehend, understand, 

explain, attribute, extrapolate, and predict……,sense making is about 

such things as redressing surprise, constructing meaning, interacting in 

pursuit of mutual understanding, and patterning…..sense making is about 

authoring as well as interpretation, creation as well as discovery12. 

Sense making occurs at both the individual and community levels. Innovation 

involves a change in social practice and occurs at both individual and social levels of 

interaction13. Innovation involves the interpretation and re-interpretation of existing 

technologies in different novel contexts within communities. The change in social 

practice involves the construction of new meaning.  

Combinatorial innovation is developed from combining different knowledge and 

artefacts in various novel ways14.  Innovation occurs as a product of interaction 

between technology and human agents. The conditions for combinatorial innovation 

were defined as organisational structures, availability and mobility of resources, 

culture, community knowledge base, networks, transparency, complexity reduction 

mechanisms, slack of resources, and time and space for improvisation15. The systems 

thinking interpretation of the development of innovation alludes to this analysis. 

Innovation is defined also as ‘an emergent phenomenon derived from re-organisation 

of inter-systems linkages16’. Innovation is better understood by applying a systems 

                                                 
10Kelly, M. E. Complex Systems and Evolutionary Perspectives on Organisations: The 
Application of Complexity Theory to Organisations, 2003, p25-27,35, 40-41 
11 Weick, K.E. Sensemaking in Organisations, 1995, p4 
12 Weick, K.E. Sensemaking in Organisations, 1995, p4, 6 & 8 
13 Tuomi, I. Networks of Innovation, 2002, p19-20 
14 Tuomi, 2002, p131 & 133 
15 Tuomi, I. Networks of Innovation, 2002, p32-33 
16 Jackson, M.C. Systems Thinking: Creative Holism for Managers, 2003, pxiv-xv 
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approach17. Innovation is systemic in that it involves many players and determining 

factors. The factors are found both organisational within and outside the organisation. 

A holistic and systemic view of all the factors is essential in order to fully 

comprehend the development of innovation.  

Three key overlapping sub-processes influencing innovation processes in 

organisations are listed as; the production of knowledge, the transformation of 

knowledge into artefacts (products, systems, processes, and services), and market 

alignment (market needs and demand) 18. Expanding from this, is a argument that in 

order to fully understand the development of innovation, a theory of innovation needs 

to be developed to cater for firm-level processes of innovation integrating the 

cognitive, organisational, and economic dimensions of innovation. An analysis of the 

factors influencing organisational innovation concludes that organisational and 

technological innovations are intertwined19. It is further observed that the subject of 

innovation can be understood from three different but interdependent theoretical 

perspectives, namely, organisational design (structural influence on innovation), 

organisational cognition and learning, and organisational change and adaptation. 

Considering the insights from the above perspectives and dimensions of innovation it 

is clear that innovation is embedded in social practice. Innovation requires an 

integrated systemic approach to understand. Management and innovation scholars are 

left with no options but to triangulate by combining, interpreting and re-

contextualising the meaning of innovation as they seek to formulate theories and 

models of innovation. Emphasis has been put on how to develop appropriate 

organisational strategies, organisational and management structures, and leadership 

competencies and capabilities that are supportive of innovation.  

                                                 
17 Fagerberg, 2005, p12-13 
18 Pavitt, K., and Steinmueller, W. Technology in Corporate Strategy: Change Continuity and the 

Information Revolution, 2001, in A. Pettigrew, H. Thomas and R. Whitington (eds.), Handbook of 
Strategy and Management, London: Sage, in Fagerberg, J., Mowery, D.C., and Nelson, R.R. The 
Oxford Handbook of Innovation, 2005, p86-88 

19 Lam, A., Embedded Firms, Embedded Knowledge : Problems of Collaboration and Knowledge 
Transfer in Global Cooperative Ventures, Organisational Studies 18 (6):973-96, 1997, in 
Fagerberg, J., Mowery, D.C., and Nelson, R.R. The Oxford Handbook of Innovation, 2005, p115-
116 
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The other complexity in innovation studies has been to clearly distinguish innovation 

from invention. A number of distinctions are put across to distinguish invention from 

innovation such as listed below: 

• Invention is defined as the first occurrence of an idea for a new product or 

process and innovation as the first attempt to carry it out into practice20.  

• Invention is a process of creative insight and heroic efforts in problem solving 

whilst innovation is a process that refines inventions and translates them into 

usable products21.  

• Invention is the creation of a new device and innovation is the commercial or 

practical application of the new device22.  

A close link exists between invention and innovation. This is because of the 

continuity between the two processes. This relationship has been described as a fluid 

transition as the two processes are intertwined and co-evolve. For the purpose of this 

research, the harmonised OECD23 definition of innovation is adopted. Four types of 

innovation are identified in the Oslo Manual for measuring innovation, namely, 

product innovation; process innovation; marketing innovation and organisational 

innovation. These are: 

 Product Innovation:-This involves a good or service that is new or 

significantly improved. This includes significant improvements in technical 

specifications, components and materials, incorporated software, user 

friendliness or other functional characteristics. 

 Process Innovation:-Involves a new or significantly improved production or 

delivery method. This includes significant changes in techniques, equipment 

and/ software. 

 Marketing Innovation:-Involves a new market method involving significant 

changes in product design or packaging, product placement, product 

promotion or pricing. 

                                                 
20 Fagerberg, J., Mowery, D.C., and Nelson, R.R. The Oxford Handbook of Innovation, 2005, p4 
21 Tuomi, I. Networks of Innovation, 2002, p8-13 
22 Sahal and Nelson, 1981 
23 Organisation for Economic Co-operation and Development, (OECD), Council Manual (Accessed 

04/02/2008, on website http://www.oecd.org/documentprint/) 
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 Organisational Innovation:-Involves introducing a new organisational method 

in the firm’s business practices, workplace organisation or external relations. 

Mining production process innovation embraces the innovation around technology, 

organisation and products. This will be discussed further in chapter 6.All four types of 

innovation will be considered for the purpose of this research, although more 

elucidation will be on organisational and process innovation.  

2.2   Innovation Debate 
 
Innovation can be categorised into different types. This is informed by the different 

perspectives in which innovation is developed. There is need to understand the 

processes of converting invention into innovation and the conditions under which the 

conversion occurs. It is argued that ‘to be able to turn an invention into an innovation, 

a firm normally needs to combine several different types of knowledge, capabilities, 

skills, and resources24. Furthermore, accumulative learning plays an important role in 

innovation by providing the base upon which new innovations can be developed. The 

importance of sustained learning in innovation development has also been 

emphasised.  Technological advance is often a cumulative process, with today’s 

advances setting the stage for tomorrow25. 

The new technology has been contextualised to mean the entrepreneurial 

management26. This adds another dimension to the innovation studies as it requires a 

distinction to be made between innovation and technology. It has been argued that 

economics focuses on product and process innovation and the two have been 

distinguished as product technology and production technology27. Extending this 

argument distinctions are made between product and process innovation. Product 

technology is defined as ‘knowledge about how to create or improve products’ whilst 

production technology is ‘knowledge about how to produce them’. Similarly, product 

innovation is defined as ‘the occurrence of new or improved goods and services’ 

                                                 
24 Fagerberg, 2005, p5 
25 Sahal and Nelson, 1981, p32-33 
26 Drucker, 1985,  p11  
27 Schmookler, J. Invention and Economic Growth, Cambridge, Mass.: Havard University Press, 1966, 

In Fagerberg, J., Mowery, D.C., and Nelson, R.R. The Oxford Handbook of Innovation, 2005, p7 
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whilst process innovation is the ‘improvements in the ways to produce these goods 

and services’.  

Innovation is classified on the basis of how radical they are compared to current 

technology28. On this basis, innovations involving continuous improvements are 

defined as incremental or marginal innovations and those involving drastic changes as 

radical innovations or technological revolutions.  

The studies of innovation have been focussed on three main strands, namely 

entrepreneurship, technology and strategy29. The entrepreneurship view of technology 

attempts to focus innovation studies on the role of either individual entrepreneurs or 

industrial entrepreneurs operating in teams or groups. The technological innovation 

perspective attributes the development of innovation to the development of 

technological artefacts. The strategic perspective of innovation focuses innovation to 

the ways organisational processes are configured for innovation. 

There are contrasting views on how innovation develops30. One view defines 

‘innovation as an applied science and therefore a linear process that is constituted of 

sequential events such as research, development, production and marketing’. The 

alternative view argues that ‘innovation is in fact essentially nonlinear’. The main 

shortfalls of the linear model are noted as its generalization of the process of 

innovation based on its assumptions of a chain of causations, and also its failure to 

take into account the feedback loops that characterises the many stages of innovation 

process. It is further argued that most innovations are in fact radical, discontinuous 

and nonlinear.   

2.3   Intersystem Innovation 
 

Innovation has been shown to be multi-disciplinary in nature drawing from theories of 

social sciences and economic disciplines. Innovation is developed from diverse 

processes under different conditions. A holistic framework is required to study, 

understand and implement an innovation strategy. Innovation also involves change. 

                                                 
28 Freeman, C., and Soete, L. The Economics of Industrial Innovation, 3rd Edition, London: Printer, 

1997, In Fagerberg, J., Mowery, D.C., and Nelson, R.R. The Oxford Handbook of Innovation, 2005, 
p7 

29 Sundbo J.,1998, P5-7 
30 Fagerberg, 2005, p8-9  
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Change management theories provide insight into the innovation process. Change is 

defined as ‘to make or become different; transform or be transformed’31. 

Three schools dominate the theory of practice and change management. These 

theories also impact on innovation. These are the individual perspective school, the 

group dynamics school and the open systems school. The individual perspective 

school focuses on the individual32. It is noted that the individual perspective school is 

related to two theoretical perspectives, namely the behaviourist theory and the 

learning school. Under the behaviourist school human actions are conditioned by their 

expected consequences. Rewards tend to influence the behaviour of individuals. 

Rewarding a certain behaviour tends to promote repetition of that behaviour whereas 

punishing a particular behaviour discourages repetition of that particular behaviour. It 

is argued that behaviour change interventions should aim at reinforcing good 

behaviour through incentives and rewards and also punishing or ignoring unwanted 

behaviour. The learning school is seen as attributing organisational change to 

behavioural change associated with individuals. The individuals change their 

understanding of themselves and the situation they are involved in. Furthermore, the 

learning school is seen as a process involving gaining or changing insights, outlooks, 

expectations or thought patterns. It has been noted that managers and change agents 

can bring organisational change through use of strong individual incentives, 

involvement and debate33. 

The group dynamics school places emphasis on bringing about change through teams 

and work groups rather than through individuals. The focus of change must be at the 

group level and must involve changing group norms, roles and values34. This 

argument is based on the observation that people work in groups and therefore, the 

effect will be that the group will modify individual behavioural patterns. According to 

this school change intervention strategies should be targeted at changing norms, 

values and roles. 

                                                 
31 The Collins English Dictionary 
32 Peacock, A. Analysis of Change: Models of Organisational Change: The College of Estate 
Management, Reading University (Study Notes), 2006 
33 Peters and Waterman, In Search for Excellence, 1982 
34 Mullins, 2005, p531-534 
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The open systems school perceive organisations as a number of interconnected sub-

systems. The sub-systems and systems are open to internal and external environment, 

and cannot be considered in isolation. Change in one part of a system tends to have 

contagious effects to the next system, thereby affecting the overall performance of the 

system. The insight from the open systems school is that the business functions need 

to be structured in a way that allows collective persuasion of overall business 

objectives35. Furthermore, emphasis should be put on achieving overall synergy rather 

than the optimization of individual parts. Four principal organisational sub-systems 

are identified as: the organisational goals and value sub-system, the technical sub-

system, the psychological sub-system, and the managerial sub-system36. According to 

this analysis, the organisation system should therefore be viewed as an intersystem. 

The essence of the open systems school is that deep understanding of an organisation 

can only be derived from a holistic perspective. It has been argued that change 

management should focus on the organisational level rather than on the individual and 

group levels37. This is because changes in the overall system are of more significance 

than on any individual subsystem, as the latter tends to be independent. In addition, 

Training as a mechanism of change, has been noted to have less impact on the overall 

organisational system compared to the effect on individual and small groups. 

According to this analysis, change interventions should therefore be directed at the 

organisational level, focussing on changing norms, rewards, systems and work 

structures, and through re-directing the energy and talents of the workforce. The three 

schools of thought relating to change are complementary, and depending on 

prevailing circumstances may be combined in different ways. Change or innovation 

requires cooperation and consent between individuals and groups within a social 

system that constitutes an organisation. 

Insights from systems theory can be appropriated to develop the intersystem 

innovation framework. A system has been defined as ‘a complex whole the 

functioning of which depends on its parts and the interactions between those parts’38. 

It has been noted that a system has the following distinctive characteristics: inter-

                                                 
35 Mullins, L.J. Management and Organisational Bahaviour, 2005  
36 Miller, E. Systems of Organisations, 1967 
37 Burke, W.W., and Goodstein, L.D. Trends and Issues in OD: Current Theory and Practice, 
1980  
38 Jackson, 2003, p4 
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related parts; component parts have properties different from the overall system; and 

the system has a function and boundary39. A system has also been defined as ‘a set of 

activities (or actors) that are interlinked’40.  This leads to a focus on the working of the 

linkages of the system. The systems characteristics have definite implications to the 

organisation of innovation. The systems characteristics have been related to the 

development of innovation. A system’s structure determines how the interaction and 

communication occurs. It will facilitate certain patterns of interaction and constrain 

others. Communication is achieved through feedback systems that either reinforces or 

weaken existing structures. Systems have lock-in tendencies that tend to constrain or 

support some activities. This will tend to influence the development of innovation. 

Systems may be open or closed. This determines the path of evolution or flexibility to 

change. Open systems can import or export resources to the environment whereas 

closed systems cannot. Systems components can compliment each other thereby 

influencing the dynamics system evolution. This may reinforce or contain innovative 

activities. The system boundary determines the nature of systems interaction. Some 

boundaries allow exchange of ideas that promote innovation whilst others restrain 

such exchanges.  Changes in the structure of a sub-system impact on the neighbour 

sub-system. Subsystems are in constant co-evolution and the developmental path of 

an individual system is dependent on the neighbours. The systems approach therefore, 

offers an appropriate framework for analysis of the JMPI innovation potential.  

2.4   Complex Social Systems of Innovation 
 
Innovation is linked to the development of complex social systems of interaction. 

Innovation is an emergent phenomenon of complex processes of interaction of social 

systems41. Innovation is an emergent phenomenon because the outcome of the 

interactions cannot be determined in advance with any degree of certainty. This is 

because innovation is a nonlinear process due to the complex interplays of social 

systems that are accompanied by feedback loops.  It is prudent to establish the 

conditions that facilitate such interaction. Equally important is to understand the 

conditions that inhibit such interactions. Insights from complexity theory help provide 

                                                 
39 Fagerberg, 2005, p187 
40 Fagerberg, 2005, p13 
41 Kelly, 2003, p25-26 
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answers to these important questions. It is important to understand the inter-

relationships and interdependency of systems. This is the basis of innovation design in 

organisations. As complex evolving systems, organisations co-evolve within an 

ecosystem. The organisation and the ecosystem influence each other. Organisations 

exhibit complex behaviour. This is emergent upon the inter-relationship, interaction, 

and inter-connectivity of elements within a system and between a system and its 

environment ecosystem.  Interaction is accompanied by feedback loops that may 

either be positive (reinforcing) or negative (counteractive). 

Organisations can be conceptualised in four ways, namely, as rational systems, as 

natural systems, as open systems or as adaptive social systems42. As rational systems, 

organisations are collectives relatively highly formalized social structures oriented to 

the pursuit of specific goals. As natural systems organisations are collectives whose 

participants share a common interest in the survival of the system and who engage in 

collective activities, informally structured, to secure this end. As open systems 

organisations are defined as coalitions of shifting interest groups that develop goals by 

negotiations. The structure of the coalition, its activities, and its outcomes are strongly 

influenced by environmental factors. As adaptive social systems organisations are 

defined as either inter-subjective or generic subjective social systems. As inter-

subjective forms, they create, perceive, and implement the innovations that arise from 

intimate contact. As forms of generic subjectivity they focus and control the energies 

of that intimacy. According to this analysis, there is a transition in systems from less 

to more openness to the environment and from tighter to looser coupling among 

elements that comprise the system. 

The analysis of complex social systems43 shows that the new order developed from 

dissipative structures must not be designed in detail as this will require greater human 

support thereby curtailing innovativeness. The key requirement in organisational 

design must therefore be the provision of enabling infrastructures, the socio-cultural 

and technical conditions that facilitate the emergence of new ways of organising.  

Complex evolving systems exhibit the following generic characteristics44; far-from 

equilibrium dissipative structures, co-evolution, self-organisation,  emergence, 

                                                 
42 Weick, 1995, p70  
43 Kelly, 2003, p35 
44Kelly, 2003, p24 
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connectivity and interdependence, feedback, exploration of space of possibilities,  

historicity and time path-dependency, and  generation of new order. Each of these 

attributes has implications on how innovation in complex social systems takes place, 

namely: 

• As far-from equilibrium dissipative structures, organisations are dynamic and 

capable of self-organising;  

• Co-evolution implies organisations and social agents co-exist and shape each 

other in a dynamic relationship;  

• Emergency explains the new features exhibited in the dynamic relationship 

over time;  

• Connectivity implies the degree of closeness of social agents in a system. It 

calls for interdependency between social systems.  

Organisations have been observed to behave like dissipative structures. Firstly, they 

behave as open systems capable of self-organising and generating emergent order 

(new structures). Secondly, they exhibit ‘symmetry breaking’ where the homogeneity 

of existing order is broken and in the process generating new patterns (information). 

The new patterns generated are acts of innovation. Co-evolution is defined as: 

Intricate and multiple intertwined interactions and relationships that 

have multi-directional influences and links, both direct and many-

removed…..In a social co-evolving ecosystem, each organisation is a 

fully participating agent which both influences and is influenced by 

the social ecosystem made up of all related businesses, consumers, and 

suppliers, as well as economic, cultural, and legal institutions…. Co-

evolution argues for a deeper understanding of reciprocal change and 

the way it affects the totality45.  

Two types of co-evolution are identified as occurring at different levels and affecting 

both individuals and systems. These are named endogenous and exogenous systems. 

The former applies to individuals and groups within organisations, and the latter 

applies to organisations when they interact with the broader ecosystem. The generic 

characteristic of exploration of space of possibilities explains the emergence nature of 

                                                 
45 Kelly,2003, p30-31 
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complex adaptive systems. Development tends to take different forms dependent on 

the path taken. This explains uncertainty inherent in self-organising complex systems. 

The final structure in systems cannot be predicted before hand. The uncertainty is a 

key feature of self-organising systems and a source of innovation. This explains the 

risk of organising for innovation. There is therefore need to consider organisational 

systems as complex co-evolving systems. 

2.5  The JMPI Intersystem  
 
Applying the systems methodology to the analysis of the JMPI shows it as an 

intersystem constituted of systems. The systems are in turn constituted of subsystems 

that in turn are made of several elements. The systems represent the business units 

listed as Mineral Resources Management (MRM), Mining Production (MP) and 

Treatment Process (TP). The business units are interlinked and define an interface or 

an intersystem. The theory of the business system and the organisational system46, 

(discussed in section 1.2) shows that each of the business units can be defined as a 

system. Each business unit has its own boundary and can be viewed as a business 

system. Each business system is in turn constituted of subsystems. The business 

systems are in constant interaction with the overall organisational system.   

The three JMPI business units can therefore, be viewed as an intersystem with a 

diffuse boundary and operating within a whole Jwaneng mine system. The JMPI is 

therefore an open system due to inputs and outputs directly linked to the larger 

Jwaneng mine environment. The Jwaneng mine is in turn an open system subject to 

effects from the larger Debswana and De Beers Group effects and other market forces 

that extends beyond. This relationship is depicted in Figure 2.1 below: 

                                                 
46 De Wit and Meyer, 2005,  p75 
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Figure 2.1: JMPI System showing systems interaction – Intersystem Innovation model 

 Source: Adapted from The Biological System Model, Jackson, 2003. 
 

The Mineral Resources Management (MRM) system is constituted of four 

subsystems, namely Geology, Survey, Resource Extension, and Resource Integration. 

The subsystems are interlinked and interface continuously at a micro-level. The MRM 

has its own structure, budget, strategy and culture and these attributes are exhibited at 

the subsystems micro level.  

Similar level of analysis can be made of the Treatment Processing (TP) system. The 

TP system is constituted of interlinked and interfacing subsystems namely, the Main 

Treatment Plant (MTP), the Recrush Plant (RP), the Recovery Plant (RcP), Treatment 

Projects (TPJ), and Engineering Maintenance (EM2). The TP system has its own 

structure, budget, strategy and culture. At a macro-level the TP system interacts with 

the Mineral Resources Management (MRM) system and the Mining Production (MP) 

system. The Mining Production (MP) system is constituted of seven subsystems 

namely, Tactical Planning (TPL), Drill & Blast (DB), Load & Haul (L&H), 

Engineering Maintenance (EM1), Mining Systems (MS), Geotechnical (GT), and 
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Long Term Planning (LTP). At the macro level, the MP system has its own structure, 

strategy, budget and culture and similar attributes are exhibited by the subsystems at 

the micro-level.  

The JMPI is a complex open intersystem in constant adaptation to its environment. 

The JMPI is constantly co-evolving. It has several feedback loops associated 

exchange of inputs and outputs to the broader environment. The boundary of each 

constituent subsystem is at best diffuse exhibiting open systems characteristics. The 

subsystems of the JMPI are also involved in co-evolution. This co-evolution extends 

to the greater Jwaneng mine, Debswana Group, and De Beers Group boundaries. 

Effective change management will require managers to develop a method of 

describing and evaluating these subsystems with the objective of determining the 

projectile for change focussing on overall organisational functioning improvement. 

The intersystem approach is put forward as the most appropriate framework for 

innovation analysis of the JMPI. 

2.6  Conclusion 
 
Innovation has been extensively defined and the OECD definition has been adopted 

for the purpose of this research. Innovation has been contextualised to mean 

intersystem innovation. Systems and complexity theories have been used to show the 

interplay of factors influencing innovation. The dimensions of innovation have been 

shown to encompass the organisational life cycle. Innovation development involves 

the interplay of organisational factors such as strategy, leadership, people, culture and 

technology-human interface.  The enabling conditions of innovation are dependent on 

the way organisations are structured and managed. A holistic intersystem approach 

has been proposed as an ideal framework for innovation analysis. Chapter 3 will focus 

on the outlining the innovation determinants.  
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Chapter 3 

 

Organisational Innovation Determinants 
 
 
3.0 Introduction  
 
The innovation determinants are the factors influencing the development of 

innovation in organisations. These are categorised into social and technological 

factors. Social factors include the human agency, organisational structure, culture, 

organisational learning, and leadership.  Technological factors include the physical 

artefacts such as machinery, and the processes of organising work. Theory will be 

explored to gain deeper insight into how these factors determine the development of 

innovation activities. Different perspectives will be considered such as the role of 

agency, actor-networks, structuration, social constructivism, cognitive, sense making, 

learning, knowledge creation, and systems thinking. The interdependency of these 

factors will also be explored.  

The foundations of innovation can be traced back to the domain of social practice. 

Certain social conditions should prevail in organisations in order for innovation to 

emerge. Innovation is dependent on the human agency, human creativity, and systems 

of organising human activity. The human agent plays a central role in the 

development of innovation. Social theories provide deeper insight into the 

development of innovation from a social perspective. Social innovation can be 

explored from three perspectives, namely, human agency and the two cognitive 

theories of sense making and learning. To understand the role organisations play in 

fostering innovation or in constraining innovation, organisational dimensions of 

structure, culture and leadership will also be explored. 

This chapter will attempt to answer the questions below on what organisations need to 

know and do in order to be innovative.  

• What are the capabilities to be developed? 

• What are the key innovation variables? 
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• How can these be integrated into innovation strategies? 

• What are the strategic options available? 

• How to design organisations for innovation? 

3.1  Empowerment of Human Agency  
 

It is important to empower human agents for innovation. Several methods are 

available to achieve this objective, and some of these will be explored in this section. 

The human agents co-evolve with their organisations. The two shape each other as 

they mutually develop. Furthermore, human agents have both embedded and 

embodied attributes47. The embedded attributes look at how the human agents are 

influenced by the organisations they are part of. The embodied attributes are the 

individual influence they have on the organisation. The two are in coexistence and 

vary in the extent of development in space and in time. Innovation is dependent upon 

the creation of new order, new knowledge, user access to resources, removal of 

constraints that limit change in current practices, the existence of needs and tensions 

in networks of social practice, human creativity and playfulness, and the existence of 

enabling structures48. It is argued that: 

If we adopt this user-and practice-centred model of innovation, it is 

easy to see that innovation has many agents and that the process of 

innovation is distributed in time, space, and across groups that use 

technology for different purposes49. 

This shows that human creativity has a profound role in the development of 

innovation. This is because of the human tendency to be inquisitive, through 

experimentation and exploration in new uncharted ways. Success in such activities 

will tend to breed more success and this expands the human competence domain. The 

tectonic model of innovation is a multi-focal and practice-centred innovation model. 

This model attributes innovation to the change in social practice. It is argued that 

‘when social practices collide, technology is used to enable the formation of new 

                                                 
47 Lacomski, 2005, p5-7 
48 Tuomi, 2002, p11; 25-27 
49 Tuomi, 2002, p27 
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shapes in the landscape of social practice’50. Furthermore, ‘the drivers of innovation 

are found by looking for tensions and contradictions in existing social practice’51. 

Innovation has its source in the needs generated when a network of practices produces 

tensions and searches for ways to reduce these tensions. Innovation is created in social 

context and due to interaction of many agents. There are both social and structural 

constraints limiting change in the current practices.  This is defined in the quotation 

below: 

 Human creativity, playfulness and the joy of exceeding the given 

limits of the possible provide the source of change in social 

practices…….a generic feature of human psyche is that humans feel 

happy when they successfully perform at the edge of their 

capabilities52.  

Individual creativity produces new interpretations of the world and artefacts by 

applying concepts in new contexts. This creativity is the source of tension in the 

organisation process. Such a displacement of concepts53 is noted as a key source of 

innovation. Experimentation in organisations should therefore be encouraged as a way 

of promoting innovation. This highlights the need for organisations to create enough 

flexibility and slack in the allocation of resources. Organisational philosophy tends to 

work in counter to the development of innovation, as stated below:   

A perfectly efficient organisation has full accountability and 

predictability and no slack, and therefore no space for new 

interpretations or practices. This is why strategic allocation of slack 

may sometimes be the most profitable investment in organisations that 

try to facilitate innovation54. 

Flexibility is therefore one of the prerequisites in facilitating space as it allows for re-

interpretation, creativity and improvisation.  

                                                 
50 Tuomi, 2002, p25 
51 Tuomi, 2002, p23 
52 Tuomi, 2002, p25 
53 Tuomi, 2002, p26 
54 Tuomi, 2002, p28 
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The essence of the structuration theory55 is that social practices are ordered across 

space and time. Human social activities are self-reproducing, reflexive, and recursive 

in nature. This is highlighted in the quotation below:  

Human social activities, like some self-reproducing items in nature, 

are recursive. That is to say, they are not brought into being by social 

actors but continually recreated by them via the very means whereby 

they express themselves as actors. In and through their activities 

agents reproduce the conditions that make these activities possible56.  

It is further argued that action is not a combination of acts, but is a continuous flow of 

conduct, similar to cognition. This involves reflexive monitoring, rationalisation and 

motivation of action. These processes are all embedded in action. Human agents exist 

in co-evolution with the social practice. Social practice is not static, but is 

continuously re-created by social agents. Innovation is derived from and is determined 

by the interaction of human agents and social practice. Innovation is therefore an 

emergent property of this co-evolution. Human agents create conditions for 

innovation and determine its trajectory. Innovation development has to be understood 

from the functioning of the stratification model. Innovation is therefore embedded in 

social practice. The creation of social conditions conducive for innovation therefore 

requires the development of networks that are flexible enough to allow interaction, 

connectivity, learning and information sharing. This is an ideal model that can be used 

in designing an organisational structure for innovation.  

 

3.2  Developing Learning capability  
 

Innovation requires development of a knowledge base through organisational 

learning. There are two key attributes that makes innovation a social practice, firstly, 

its dependency on learning and secondly, its dependency on people-technology 

interaction57. It is argued that innovation involves learning about how to transform 

technologies in ways that generate higher quality, lower cost products.  Furthermore, 

                                                 
55 Giddens, A., The Constitution of Society,  1984, p3 
56 Giddens, 1984, p2 
57 Fagerberg, 2005, p30 
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innovation is an uncertain process because what needs to be learned about 

transforming technologies can only become known through the process itself. The 

innovation process is both collective and cumulative, as stated below:  

The innovation process is cumulative when learning cannot be done 

all at once; what is learned today provides a foundation for what can 

be learned tomorrow…. The innovation process is collective when 

learning cannot be done alone; learning requires the collaboration of 

different people with different capabilities58. 

The emergence of innovation is attributed to the production of new knowledge59. New 

knowledge is socially constructed and is developed from the basis of existing 

knowledge and systems of meaning. Furthermore, new knowledge generation requires 

breaking from institutionalised forms of practice and improvising around existing 

practice. Innovation is therefore an emergent phenomenon realised through breaking 

from the social traps constraining knowledge creation.  

Organisations face a dilemma on innovation strategies60. This is because they may 

achieve innovation through building knowledge bases cumulatively through sharing 

knowledge and learning from past experience. Alternatively, innovation can be 

derived from generating variety in their knowledge bases and utilising this as a source 

of novel developments. The dilemma is that the knowledge base is not a fixed object 

and is subject to co-evolution processes. 

The theory of organisational learning61 argues for the need for effective learning as an 

essential ingredient of innovation strategy. According to this theory, organisations 

need to possess and foster five interrelated attributes in order to become learning 

organisations. These are listed as ‘personal mastery, mental models, shared visions, 

team learning, and systems thinking’. Personal mastery calls for individual learning 

and development. Mental models are defined as deeply held assumptions and beliefs 

that determines how individual think about others and organisational issues. Shared 
                                                 
58 Lazonick, W., and O’Sullivan, M.(2000) Perspectives on Corporate Governance, Innovation, and 

Economic Performance, Report prepared for the project on Corporate Governance, Innovation, 
and Economic Performance under the Targeted Soio-Economic Research Programme o f the 
European Commission, June (www.insead.edu/cgep), IN Fagerberg, 2005, p30. 

59 Tuomi, 2002, p9 
60 Anumba, et al., 2005, p17 
61 Senge, P.M., The Fifth Discipline: The Art & Practice of The Learning Organisation, 1990; 2006, 

p6-9 
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visions are the common understanding and views on organisation’s future. Team 

learning emphasises team learning rather than individuals. A Systems thinking 

integrates and links the other factors above. This was defined as the fifth discipline 

and missing link in organisations.  

Systemic thinking62 requires human beings to strike a balance between mystery and 

mastery due to complexity in every day life. The argument on mystery is that an 

organisation will never be in a capacity to know all that it needs to know for decision 

making. Decision makers have to find a way of proceeding with the minimum 

information they have. The theory of limited or bounded rationality63 argues that: 

Studies of Decision making in the real world suggest that not all 

alternatives are known, that not all consequences are considered, and 

that not all preferences are evoked at the same time. 

This shows that perfect mastery is impossible. To overcome this constraint, human 

beings need to know and learn within the unknowable. The concept of satisficing64 

shows that decisions have to be made with a certain level of information that is not 

perfect. It is argued that: ‘in order for organisations to think systemically there is need 

for an overhaul of concepts and approach in current use in management and 

organisation’. Thinking systemically is therefore a condition and a source of 

innovation. 

There are different styles of learning applicable to individuals and organisations65.  

An evolutionary learning model is one such method. It has three levels, defined as 

single-loop, double-loop, and triple loop learning.  Single-loop learning involves 

adherence to organisational laid down procedures and best practice. Errors and 

deviations are detected and rectified in a simple rule-following approach. Double-

loop learning is a higher level that goes beyond simple error and deviation detection 

and rectification. At this level there is questioning of the validity of the procedures 

and standards on appropriateness. Triple-loop learning questions the rationale of the 

organisation. In this way it facilitates organisational transformation and reformation. 

                                                 
62 Flood,1999, p83 
63 March, J.G.,1994  A Primer on Decision Making: How Decisions Happen, p8-9 
64 March, J.G., 1994, p18 
65Argyris, C., and Schon, D. Organisational Learning: A Theory of Action Perspective, 1978  
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There are several approaches that organisations can take to foster learning for 

innovation. Organisational learning has been shown to be unique to each 

organisation66. This gives freedom of choice on how this could be achieved and hence 

a source of innovation. They suggested four generic approaches organisations can 

employ to develop their capabilities in organisational learning. These were outlined as 

the development of strategy, structure, culture and human resources. A good strategy 

should include participation and practical learning. There is need to develop 

appropriate structures that are supportive of learning such as matrix and network 

structures. An organisation needs to develop a learning culture based on shared values 

and norms. This requires promoting attitudes that helps collective success rather than 

individual achievement. Finally, organisations must develop human resources through 

participation and group-oriented learning. There is a strong relationship between 

innovation and knowledge management as the noted below: 

The management of innovation is essentially about the management of 

knowledge - the creation, reformulation, sharing and bringing together 

of different types of knowledge. Knowledge is an input to innovation, 

inseparable from the innovation process, and new knowledge is also 

an output of that process 67. 

A good knowledge base is one of the key foundation pillars of innovation. This is 

because of the close link between the development of innovation and learning. An 

analysis of this link shows that:   

The fundamental characteristic of innovation: that every new 

innovation consists of a new combination of existing ideas, 

capabilities, skills, resources, etc.68.  

It is essential to have variety in factors for combination as this promotes innovation 

through varied factor combinations. In a similar analysis, the new order developed 

from dissipative structures must not be designed in detail as this will require greater 

human support in the process curtailing innovativeness69. Accordingly, the key 

requirement in organisational design must therefore be the provision of enabling 
                                                 
66 Probst, G. J. B., and Buchel, B. Organisational Learning: The Competitive Advantage of 
the Future, 1997  
67 Anumba, et al., 2005, p17 
68 Fagerberg, 2005, p10 
69 Kelly, 2003, p35 
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infrastructures, the socio-cultural and technical conditions that facilitate the 

emergence of new ways of organising. 

Organisations have to develop capacities to learn from within the organisation as well 

as from outside70. According to this school of thought, innovative organisations need 

to develop the absorptive capacity where they absorb outside knowledge. Resistance 

to change is a hindrance to innovation. Forces of organisational inertia have been 

shown to impact innovation. It is argued that organisations need to overcome the 

forces of ‘resistance to new ways – or inertia- at all levels of society which threatens 

to destroy all novel initiatives, and forced entrepreneurs to fight hard to succeed in 

their projects’71. 

Innovation generation therefore, requires conditions of openness to new ideas and 

solutions. A number of reasons have been put forward as to why openness is essential. 

Firstly, it is argued that a good innovation design must foster conditions of openness 

to new ideas and solutions. This is because innovation consists of new combinations 

of existing ideas, capabilities, skills and resources72. Secondly, if people perceive that 

leaders are not open to them about organisational aspects that impact them, they will 

not contribute their ideas. This will impact on the development of innovation. Finally, 

openness can be equated to trust and the two are interrelated factors with profound 

influence on innovation. 

The analysis of the processes of effective learning at the edge-of-chaos73 brings 

important insights on the generation of innovation. It is argued that organisations must 

adopt strategies that allow them to thrive at the edge of chaos. Two strategic options 

can be adopted namely, complexity reduction or complexity absorption. Complexity 

reduction involves investing in articulation of knowledge that can be used in 

coordination of productive activities and this process favours excessive order. 

Complexity absorption promotes accumulation of tacit experiential knowledge in an 

organisation and this knowledge is difficult to share. This strategy leads to excessive 

chaos. Innovation development requires a balance between the two strategies. 

                                                 
70 Fagerberg, 2005, p11 
71 Fagerberg, 2005, p9 
72 Fagerberg, 2005, p10 
73 Boisot, 1998, p38 
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3.3 Thinking and Creativity Capability  
 
The way organisations and their members operate in developing solutions to 

challenges is a source of innovation. Organisations are known to structure and to be 

structured by sense making74. Sense making has been defined as the process of 

generating frames that can be used to identify and interpret cues. Sense making is 

related to the social activity of agents and their behaviours. Two major discontinuities 

in social behaviour were defined as inter-subjectivity and generic subjectivity. It is 

argued that the process of organising is concerned with the movement between the 

inter-subjectivity and the generic subjectivity. Three important implications to the 

above were noted.  Firstly, inter-subjectivity and generic subjectivity are transitions 

involving shifts from relative autonomy to relative control and from relative 

independence to relative interdependence. Secondly, the activity of organising 

involves actively managing these transitions. Finally, there is a tension between inter-

subjectivity and generic subjectivity, where the former represent innovation and the 

latter represent control. 

Innovation is defined as emanating from multi-focal development of social practice75. 

Social practice is co-developed. Social practice involves the creation, re-

interpretation, or appropriation of meaning.  Social practice represents a process of 

social differentiation and negotiation of interests. Under these conditions innovations 

emerge in a complex iterative process involving communication, learning, and social 

interaction. The traditional linear model of innovation outlines innovation 

development as a series of linear steps involving innovation development, packaging, 

marketing, and adoption. This view has been criticised as too simplistic and 

representing only a few innovations. A number of reasons were provided as to why 

innovations are nonlinear and driven by social agents. It is argued that:  

New technologies do not come into the world ready made. Instead, 

they are actively interpreted and appropriated by existing actors, in the 

context of their existing practices. A single technological artefact can 

have multiple uses, and new uses may be invented for old artefacts. 

                                                 
74 Weick, 1995, p64-65 
75 Tuomi, 2002, p8 
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Often a product is used in unanticipated ways, and perhaps no one 

uses it the way its designers expected it to be used76.  

Two important observations are made as to why innovation is grounded in social 

practice. Firstly, ‘innovation is much about creating new meanings as is about 

creating novel material artefacts’77. Lastly, innovation is a social phenomenon 

generated in complex interactions between several communities, each with their own 

stocks of knowledge and meaning78.  

The above analysis confirms that all innovation is fundamentally social in nature. This 

is so because it emerges in a field of social interaction. Innovation therefore needs to 

be studied as a social phenomenon. 

3.4 Creating Space for Innovation 

  
In order for innovation to develop it needs space to be availed to human agents. The 

spaces and fields of innovation have been described, as ba (space), community of 

practice, activity systems, techno-economic paradigms and trajectories, technological 

communities, technological networks and actor-networks, epistemic cultures, regions, 

thought collectives, socio-cognitive spaces of innovation and meaning creation or as 

social practice79 . It is noted that innovation spaces are embedded in social life and 

because social interaction is complex, reflexive, and highly dynamic, there is a limit 

on the understanding of the nature of social practice. 

The SECI model80 of organisational knowledge creation provides insight how 

innovation develops. New knowledge develops as a social process involving 

interaction. Knowledge is converted under different social conditions. The different 

modes of knowledge conversion are defined as socialisation, externalisation, 

combination, and internalisation. Knowledge spirals from the individual level to the 

level of teams, organisations, and beyond the organisation. Knowledge undergoes 

cross-levelling and transformation in the process. Each quadrant in the SECI- model 

                                                 
76 Tuomi, 2002, p9 
77 Tuomi, 2002,  p13 
78 Tuomi, 2002, p35 
79 Tuomi, 2002, p105 
80 Tuomi, 2002, p117-118 
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has an associated space (ba) of knowledge creation. The bas are characterised by 

social interaction, sharing of mental models and skills, cross referencing of concepts, 

and combination of skills and knowledge. This is an innovation generation activity. 

The ba is defined as a more fundamental construct than space and its objects, the 

space where mutual construction of the knower and the known transpire, and the level 

where meaning emerges81. Extending this argument, it is noted that:  

The field of knowledge creation therefore cannot be reduced to a 

physical space or location in any straight forward way. Perhaps it 

could be best conceptualized as a dynamic space of mutual 

construction. The space and its objects are actively created in the 

human mind in interaction with a world that gradually becomes a 

world of meaningful objects, in the process of individual and cultural 

development. 

Accordingly, innovation management and strategic management of the firm become a 

problem of leading and organising bas and their interactions. The creation of time and 

space has been identified as the critical preconditions of making innovation 

breakthroughs. It is argued that:  

 The fundamental challenge facing leaders is how to create space for 

innovation in people’s lives and how to provide them with extra 

bandwidth and scope to enable them to think, reflect, imagine, 

experiment and to innovate in a focussed way82. 

Furthermore, organisations must create and foster cultural and constitutional 

conditions that catalyse breakthrough innovations. The critical preconditions for 

innovation are listed as ‘creating time and space in people’s lives for reflection, 

ideation, and experimentation; maximizing the diversity of thinking that innovation 

requires; and fostering connection and conversation’. The essence of innovation is 

outlined as to achieve combinatorial chemistry83. Combinatorial innovation is defined 

as follows: 

                                                 
81 Tuomi, 2002,  p120  
82 Skarzynski, P., and Gibson, R. Innovation To The Core: A Blue Print For Transforming The Way 

Your Company Innovates, 2008, p21-22 
83 Skarzynski and Gibson, 2008, p36 
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Combinatorial chemistry involves taking ideas, half-baked notions, 

competencies, concepts, and assets that already sit out there and 

recombining them in ways that allow you to do interesting new things 

or invent entirely novel products and services. 

It is further noted that in order to develop the combinatorial innovation, organisations 

should foster connection and conversation. This involves creating platforms for social 

interaction and networking, promoting diversity, and the development of group and 

team functions.  

A distinction is made between the dominant modern economy and an alternative 

economy of gifts when it is stated that:  

The alternative economy of gifts survives in the margins and 

interstices of the dominant system. This alternative economy, 

therefore, becomes an important space where new knowledge and 

practice can emerge 84. 

This brings insight on where and how to search for innovation. This analysis 

questions the relevance of formal organisational structures in fostering innovation. In 

many instances, formal structures hinder innovation. Further arguments allude to this 

assertion as stated below:  

At the individual level of everyday practice, innovation is therefore 

often materialised through improvisation and creative use of existing 

resources. The space of innovation exists in the periphery and on the 

margin, in undetermined and unused spaces. Innovation can, however, 

also exist in interstices of current practices. At the level of social 

practices, innovation can occur when relationships between social 

practices are reorganised85. 

Innovation therefore, involves the re-organisation of relationships between social 

agents through the dynamic recombination of linkages within a community of 

practice. It is further argued that the space of recombination of social practice is 

different from the space where individual improvisation exists. Individuals improvise 

                                                 
84 Tuomi, 2002, p28 
85 Tuomi, 2002, p29 
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within the constraints of social practice whereas communities can intentionally put 

practices into new contexts. 

3.5  Organisational Structure  
 
Organisational structure has a major influence on the development of innovation in 

organisations. Organisational structural design is used as a key control to achieve 

organisational objectives. From an innovation design perspective structure is 

considered one of the determinants of innovation.  Innovation requires variety in the 

design of organisational structures. This variety is essential in the development of 

knowledge creation, a fundamental ingredient in innovation strategies. The 

relationship between structure and innovation can be inferred from the enabling 

conditions of knowledge creation86. These were outlined as ‘intention (vision), 

autonomy (flexibility), fluctuation and creative chaos (exploration and exploitation/ 

interaction with external environment), redundancy and requisite variety (diversity)’. 

A discussion of the five factors shows how innovation can be derived from designing 

appropriate organisational structures. Organisational strategic intent provides the 

strategic alignment through the setting up of an appropriate vision, values and the 

cultivation of an appropriate supportive culture. Autonomy provides the flexibility to 

the organisational actors empowering them to make operational decisions. Fluctuation 

and creative chaos calls for the organisation to develop absorptive capabilities through 

scanning for clues during interaction with the environment. The outcome is the 

development of new knowledge and innovations. Redundancy requires the 

organisation to develop excess knowledge inventory that can be tapped into as and 

when need arises. Requisite variety calls for the organisation to allow diversity to 

prevail in its structures as a way of enhancing learning, knowledge creation and 

innovation. The enabling conditions for knowledge creation have been observed to be 

nurtured best by the hypertext organisational structure.  

Holographic design principles of ‘building the whole into the parts, redundancy, 

requisite variety, minimum specs, and learning to learn’87 have been put forward as 

requirements in structuring innovative organisations. The design principles can be 

                                                 
86 Nonaka, I., and Takeuchi, H. The Knowledge Creating Company: How Japanese Companies Create 

the Dynamics of Innovation, 1995, p73-82 
87 Morgan, G. Images of Organizations, 1997, p75;102-108 
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used as substitutes to the conventional organisational structures such as bureaucracies. 

They can alternatively be used as means of developing innovation supportive cultures.  

The holographic design principles as analysed by Morgan are as follows:   

 
The principle of building the whole into the parts 

 
The building of the whole into the parts involves focussing on corporate culture, 

information systems, structure, and the definition of roles. This could be achieved in 

four different ways: firstly, through development of a corporate DNA. This has been 

defined as the creation of a common culture and understanding the organisational 

vision, values and purpose and encoding or embodying capacity in each individual to 

act in a way that represent the whole organisation; secondly, through creation of 

networked intelligence. This is achieved through the development of appropriate 

information systems. These allow the development of a global mind, networked 

intelligence, or shared organisational mind; thirdly, through designing of holographic 

structures. These allow organisational structures to grow large whilst staying small 

through holographic reproduction. Holographic reproduction involves encoding the 

whole into all the parts so that each part represents the whole; and finally, through the 

designing of holistic teams and diversified roles. The teams are self-organising and 

have responsibility over a complete business process and within the teams roles are 

broadly defined to allow for multi-skilling, inter-changeability and flexibility of roles. 

 

The principle of redundancy 

 
The principle of redundancy implies the generation of excess capacity to allow for 

new development and innovation. It is also a key requirement for self-organisation. 

The excess capacity can relate to information processing or in skills or design of 

work. This could be achieved through two design approaches, firstly, redundancy of 

parts and secondly, redundancy of functions.  

 
The principle of requisite variety 

 
The principle of requisite variety requires the internal organisational complexity of a 

self-organising system to match that of the outside environment. This is in order for it 
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to deal effectively with challenges posed by the environment. There are two ways that 

requisite variety could be developed. Firstly, all elements of the organisation must 

embody critical dimensions of the environment they have to deal with. This allow 

effective self-organising and for the system to cope with the challenges posed. Lastly, 

redundancy must be built into all systems where it is directly required rather than at a 

distance. Requisite variety invokes the innovation potential that is unlocked when a 

team is able to recognise, absorb, and deal with the environmental variations. 

Furthermore, building variety and redundancy at a local level (point of interaction 

with the environment) enhances evolutionary capacities, thereby empowering teams 

and individuals to find innovations around local issues and problems that confront 

them. 

It is generally agreed that diversity in organisations is a way of fostering innovation. 

This is reinforced in the quotation below:  

 Organisations should be constituted of people of different 

backgrounds for example, of both divergent and convergent thinkers, 

people who are more analytical and people who are more creative, 

people with a lot of experience and people who are more imaginative, 

or people who understand technology and people who understand 

people88.   

The generation of factor variety within a system allows generation of more 

innovations by the process of recombination. The theory of Requisite Variety89 calls 

for a system to develop the same level of complexity as that of the system it wishes to 

control. Requisite variety can be developed through diversification of skills and 

capability within an organisation.  

The principle of minimum specifications (minimum specs) 

 
The principle of minimum specifications was defined as ‘the degree of space, 

autonomy or freedom of a system to self-organise and innovate’90.  The implications 

of the minimum specs principle is that, ‘managers should define no more than is 
                                                 
88 Skarzynski and Gibson, 2008, p28 
89 Ashby, W.R. An Introduction to Cybernetics, 1956 In Nonaka, I., and Takeuchi, H. The 
Knowledge Creating Company: How Japanese Companies Create the Dynamics of 
Innovation, 1995, p82 
90 Morgan, 1997, p112-115 
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absolutely necessary for any particular initiative or activity’. Furthermore, managers 

must not act as the grand designers but their roles must focus on facilitation, 

orchestration, and boundary management, creating enabling conditions for the system 

to find its own form.  

 
The principle of learning to learn 

 
This principle requires organisations to avoid the trap of single-loop learning that 

maintains the status quo and promote double-loop learning. The latter allows 

operating norms and rules of a system to be changed along with transformations in the 

wider environment. The principle of learning to learn requires scanning and 

anticipating environmental change, double-loop learning and emergent design. 

Morgan summarises his analysis by noting that: 

The overall five principles of holographic design have a circular 

quality, as the principles are interconnected and blend with each other 

they define a mindset and approach through which we can mobilize 

key insights about the holographic qualities of the brain in 

organisational contexts. 

Organisational structure is seen as expressed through the strategies, process and 

culture of an organisation91. Furthermore, a good organisational structure has been 

noted as one that is flexible enough and supportive of ideas generated by employees 

as well as responsive to external pressures. In addition, the organisational structure 

must strike a balance between creativity and formal systems of control. He notes that 

hierarchical and bureaucratic structures can stifle creativity through spontaneity, 

experimentation and by prolonging decision making, thereby threatening the 

innovation process. Furthermore, informal and flexible structures encourage better 

communication and knowledge sharing, and hence innovation. Informal structures are 

based on core competencies and allow for adaptation in turbulent condition. 

Management control is essential in the strategic management of innovation. The type 

of control employed will influence the behaviours of the innovative agents. There are 

different means of control the organisations can employ in nurturing innovation 

activities. There are certain types of controls that are counter-innovation. This means 
                                                 
91 Anumba, 2005, p117 



   

 42

that the management has to exercise caution when selecting methods of control. It is 

argued that in selecting organisational designs and management methods for the 

organisations, the leadership must consider their impact on enabling conditions for 

innovation.  

A hypertext92 organisation is proposed as an ideal structure for managing innovation. 

The structure makes use of innovative project teams that are constituted of employees 

of diverse backgrounds, and have flexibility and choice in the way they carry-out their 

duties. The hypertext structure is facilitated by a new management process termed the 

Middle-Up-Down Management. The hypertext organisational structure provides a 

dynamic synthesis of both the bureaucratic structure and the task force. The 

bureaucratic structure enables the efficient implementation, exploitation and 

accumulation of new knowledge through internalisation and combination, whilst the 

taskforce generates new knowledge through socialisation and externalisation.  

It is further argued that the efficiency and stability of a bureaucracy is combined with 

the effectiveness and dynamism of the taskforce in a hypertext organisation . This is 

critical for the mining production interface where profitability has traditionally been 

linked to efficiency, stability, predictability and effectiveness of mining and treatment 

process execution. The new insight from the hypertext structure is that the JMPI has 

the potential to explore and exploit new innovative ways of undertaking its core 

processes provided it develops its capabilities of generating new knowledge.  The 

JMPI has been using project teams in execution of key projects that are deemed to lie 

outside the normal routines. These project teams are quickly assembled for a specific 

project, within a specific time frame, and then disbanded when the project is 

completed.  

The role of ‘minimal sensible structures’93, highlights the importance of ideology and 

third order controls in innovation. Ideology is defined as ‘an alternative to 

organisational structure and a means of structuring simplification in social 

complexity’. Three types of controls are identified for organisations, namely, first-

order controls through direct supervision, second-order controls through programs and 

routines, and third-order controls through assumptions and definitions (normally taken 

as given). Third order controls are defined as ‘premise controls or suppositions made 

                                                 
92 Nonaka and Takeuchi, 1995, p166-171 
93 Weick, 1995, p109-115 
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to enable people to get on with the process of decision making’. It is noted that third 

order controls/ premise controls are used by people when diagnosing situations and 

making decisions. The process of developing ideologies and premise controls is an 

important step in the development of innovation. This is because ideologies and 

premise controls are developed in sense making activities. They offer alternatives to 

the conventional design of organisational structures. 

This section has provided important insights on how to structure, manage and create 

enabling conditions for knowledge creation and innovation in organisations. 

Innovation is again related to the cognitive processes in humans and organisations. 

 

3.6 Cultural influence on Innovation  
 

Organisational culture is defined as ‘the worldview and behavioural patterns shared 

by the members of the same organisation’94. Culture is an important attribute of 

organisations. Culture has a direct influence on an organisation’s ability to innovate. 

Culture has a mutual influence on the structure of an organisation through co-

evolution. Innovation requires the development of supportive cultures and structures 

in organisations. It is important to understand how this supportive culture develops. 

The literature of organisational culture shows that culture evolves in a dynamic 

interaction between the individual employees constituting the firm, the leadership and 

their environment. Culture therefore is generated in a process of dynamic co-

evolution. Culture has been defined as: 

 Shared values, shared beliefs, shared meaning, shared understanding, 

shared sense making, and as a process of reality construction that 

allows people to see and understand particular events, actions, objects, 

utterances, or situations in distinctive ways95.  

The development of corporate cultures and subcultures have been shown to be 

influenced by the leadership style, social interaction, belief systems, value 

systems, gender values, thinking styles (linear/ nonlinear), networks, and 
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environmental factors96. The following attributes of culture are related to the 

development of innovation97: 

• Culture is developed from social interaction;  

• Culture is socially constructed through a process of enactment of shared reality 

(these are processes that produce systems of shared meanings);  

• Cohesive cultures are developed from common sets of norms, values, and 

ideas;  

• Culture is self-organising and is always co-evolving;  

• Culture has a holographic quality where characteristics of the whole must be 

encoded in the parts. 

The above analysis of the development of culture shows that organisations can 

leverage the culture in the development of innovation strategies. It is noted that the 

challenge of creating new forms of organisation and management is very much a 

challenge of cultural change. An organisation is seen as consisting of different types 

of cultures. Two cultural groupings exist. Firstly, cohesive groups built on shared 

understandings. Secondly, fragmented groups built on multiple realities. Each of these 

cultures influences the development of innovation. The latter tends to encourage 

exploratory behaviour that favours innovation. 

The organisational culture has been observed to determine the organisation of work, 

the exercise of authority, people reward and control98. Four different types of 

organisational cultures namely, power, role, task and person cultures. Each of these 

has a physical structure characterised by activities and systems. The four cultures are 

discussed below: 

 
Power culture 
 
This culture was depicted as a spider web structure defines by centralised power. Rays 

of power and influence radiate from the centre figure. The centre figure exercises 

power through the strands of the web itself that forms rings of power. The rings of 

power are centres of activities and influence that are connected by functional or 
                                                 
96 Morgan, 1997, p135 
97 Morgan, 1997, p141-143 
98 Mullins, 2005, p892 
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specialist strings. Trust, empathy, and personal influence provide the means of 

effective organisational communication. 

Control is exercised through the political influence of central figures. Rules and 

procedures are kept to a minimum. The power bases are personal power and resource 

power. The resultant structure has limited bureaucracy and rational decision making, 

but strong leadership. Prosperity in the system requires players to identify closely with 

the values and views of their leaders. The identity and focus of this culture is 

sustained as long as the leader stays. 

 
Role culture 
 
This is a culture based on reasoned and rational decision making. It is enabled by a 

system of procedures and rules. The focus is on interchangeable roles rather than on 

the person occupying the role. This culture is based on position power as compared to 

personal power. 

The role cultures are normally found in large bureaucracies under stable conditions. 

The role culture promotes stability, predictability and reliability, security, and 

guaranteed career progression. Their main disadvantage is their resistance to change. 

This makes then unsuitable for innovation. The culture does not promote individual 

control and therefore can become frustrating to individuals who want to determine 

their own destiny. 

 
Task culture 
 
This culture was depicted as a net consisting of strands of different thickness and 

strength. Power and influence lie at the joins (knots). This culture promotes a matrix 

organisational structure found in project team settings. It is focussed on the job or task 

to be carried out. The team culture is influenced more by expert power rather than 

personal or position power. It is based on high levels of individual control on their 

task where performance is based on results. The culture is highly adaptable to change 

making it appropriate for innovation design. Teams can be assembled quickly and 

assigned to new ventures and team members can easily be interchanged. 

Control is difficult in this culture and can only be achieved through resource 

allocation. The disadvantage of this culture is that it promotes competition as 
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compared to cooperation tendencies between individuals or teams. This negatively 

impact on morale and motivation. The advantage of this culture is that it promotes the 

development of teams, expert power, rewards based on results, and the matching of 

individual, team and organisational objectives. Organisations seeking change and 

innovation find this culture more appropriate. 

 
Person culture 
 
This culture is visualised as a galaxy or cluster of stars. Each star is independent but 

remains part of a common planetary system. The culture is centred on the individual. 

The structure is minimal and can be described as loosely coupled or cluster of 

individuals. The individuals in an organisation are occupied in their own activities, 

often with minimum interference, despite sharing common resources such as office 

space. Organisational interests are always subordinate to those of individuals. This 

culture is exhibited by high ranking specialists who are often indispensable to 

organisations as they provide some essential benefits to the organisation. This culture 

is found in small organisations such as consulting firms. The main disadvantage of 

this type of culture is that such autonomous individuals are difficult to manage and 

influence as they wield significant power associated with them being difficult to 

replace. 

The four strands of culture discussed above can evolve and change over time. This 

can be due to influence from principal factors such as history and ownership. If the 

desire is for central ownership and control, the tendency will be to move towards 

power culture. The need for better control as the organisation increases in size will 

tend to promote role culture. Other determinants to culture were noted as technology 

and environmental influences. The evolution of culture in an organisation is 

schematically shown in Figure 4.1 below: 

 
Figure 4.1: The evolution of organisational culture 

Source: Illustration by author after Handy, 1999 
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According to Handy activities in an organisation can be linked to the organisational 

culture. Four principal activities are linked as follows.  

• The need for steady state operation through programmed activities and control 

through procedures renders the organisation to a role culture. 

• The need for innovation through tasks focussing on change lends the tasks to a 

role culture.  

• The need to deal with crisis situations related to complexity and uncertainty 

lends the tasks to a power culture.  

• The need for adherence to organisational policy in carrying out activities and 

allocation of resources lend the tasks to a power culture. 

Handy notes the main challenge facing managers in managing change and innovation 

as that of striking a balance between the main stream organisational culture and the 

emergent different cultures that fit particular tasks in different parts of the 

organisation. The managers must be able to handle this co-existence of cultures in an 

integrated manner in order to avoid conflict.  

3.7 Leadership Influence on Innovation 
 
The role of leadership in organisational transformation and innovation strategies has 

been noted as that of fostering cultural change99. This is achieved through the 

development of shared meanings, values, visions, paradigms, images, metaphors, 

beliefs, language, behaviours, slogans, inventing new ways of living, and 

transforming the mindsets.  

The leadership plays a key role in creating conditions for innovation100. The leaders’ 

role is viewed as that of creating a climate favourable to innovation through 

committing resources, allowing autonomy, tolerating failure and providing 

opportunities for promotion and other incentives Institutional leadership is seen as an 

organisational responsibility. It must create the appropriate structures, strategies, 

culture, and systems that facilitate innovation and organisational learning. This has the 

profound effect of mobilizing collective energy thereby building employee 
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commitment, excitement and empowerment. Pluralistic leadership101 allows for a 

variety of competing perspectives. Pluralistic leadership is therefore a requirement at 

the organisational level as it allows conditions for innovation to develop. The role of 

leadership has been seen as that of promoting processes that produce systems of 

shared meaning and shared frames of reference102. This is because cohesive cultures 

are built around common sets of norms, values, and ideas. These create an appropriate 

focus for doing business. The role of leadership has also been viewed as that of 

managing meaning103. This is achieved through acts of symbolism and transformation 

of culture. This view of leadership as participatory is aimed at ensuring that 

employees are motivated and empowered to realize their full potential. 

Transformational leadership attributes are exhibited by the JMPI. The ‘Value 

Conversation’ forum is rooted in cultivating the desired behaviours for organisational 

transformation. This has been achieved through promoting employee participation in 

organisational activities. Furthermore, the Jwaneng Mine values are aimed at 

reinforcing this leadership style. The traditional views of leadership, where a leader is 

considered as the organisation’s determining factor has been challenged104. It is 

argued that the role of leaders has been exaggerated and that theories attributing 

organisational functioning, efficiency and success to the central role played by a 

single leader are misplaced. This is because organisations are complex co-evolving 

social systems and that what is observed from outside the organisation are emergent 

features resulting from complex social interactions. It is further argued that no single 

person or leader is privileged to fully understand and influence the ultimate 

organisational functioning. In this view, a proposal is made that organisations must 

rather be viewed as the result of mutual influence of social agents constituting the 

organisations. In this analysis it is more appropriate to consider leadership from a 

cognitive perspective, with both internal and external dimensions. Each human actor’s 

behaviour influences the behaviour of the neighbouring actor and this mutual 

influence creates a culture that characterises the particular organisation. It is 

concluded that organisations operate under the influence of rather more dispersed or 

distributed forms of leadership. These forms of leadership involve multiple actors that 
                                                 
101 Fagerberg, 2005, p10  
102 Weick, 2003 
103 Rickards and Clark, 2006, p23-24 
104 Lacomski, 2005, p5-7 
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define networks. A theory of ‘managing without leadership’ has been proposed as 

more appropriate. 

Taking cue from the systemic nature of innovation the significance of networks and 

teams have been emphasised as prerequisites for innovation. It is also noted that the 

development of teams and networks do not rely on strong centralised leadership. It 

has been noted that Leadership has an important role to play in the development of 

innovation strategies. It is argued that: 

Making innovation a pervasive and corporate-wide capability calls for 

new structures that actively foster cross-boundary interaction and that 

distribute the responsibility and expertise for innovation throughout 

the company105. 

In order for innovation to occur there is need for a supportive platform of information 

systems that merges information technology, information management practices, and 

behaviours and values106. Under these conditions it is the dispersed or distributed 

forms of leadership that are dominant due to the self-organising nature of networked 

enterprises. 

3.8  Conclusion  
 
Innovation has been defined and explored from organisational and social perspectives. 

Social processes of innovation are determined by many factors such as structure, 

culture, process, strategy, learning, knowledge base, management control, leadership 

and human agency. Organisational strategy cuts across all the other innovation 

determinants and can therefore be seen as infused in the way organisations operate.  

The innovation determinants are complex intertwined and inter-related. Innovation 

should therefore be managed using an intersystem approach. Organisational 

innovation plays an important role in the development of innovation. Leadership can 

structure organisations in ways that promote innovation. This involves adopting new 

structures in organising work and promoting innovation supportive cultures. 

Exploring innovation from a social perspective requires deeper understanding of how 
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social agents behave, communicate and interact. The interaction of social agents and 

the organisational system brings important insights on how innovation can be 

developed. The design of such interactions should be centred on the human agents as 

key players in the development of organisational innovation. 

Innovation requires the development of enabling conditions that promote knowledge 

creation and creativity. The conditions that promote organisational learning and 

innovation in organisations can be developed from alignment of the strategy, process, 

structure, culture and technology for innovation. The innovation potential of any 

business enterprise is therefore dependent on these innovation determinants. The 

analysis and evaluation of the innovative potential of the JMPI has to be based on 

investigating different dimensions of innovation.  

Organisations need to develop innovative capabilities107. These enable organisations 

to fully utilise technology in innovation activities. The determinants of innovation can 

be translated into innovative capabilities. Organisations need to conduct an innovative 

capability audit. This seeks to establish the critical innovation determinant variables. 

The variables to be audited include the resources available for innovation; the 

capacity to understand the organisation’s technological environment; the structural 

and cultural contexts impacting on internal entrepreneurial activities; the strategic 

management capacity; and understanding competitor’s innovation strategies. 

People, structure, task and technology are key the variables that have a profound 

influence on innovation in organisations. These variables are in constant interaction. 

The tasks are the organisational processes. People influence the organisational 

cultures. Innovation is promoted by conditions of openness in organisations. In 

designing for innovation it is important to avoid detailed and rigid designs as these 

will constrain innovation. The need for flexible design structures has been observed as 

a key design principle for innovation. 

The influence of each variable changes over time and the organisation’s ability to 

change or innovate is dependent on the dominant forces exerted by the variables. The 

overall process of innovation should therefore be understood from a multi-

dimensional perspective that includes social processes.  An enriched understanding of 

the influence of the different determinants of innovation will enable the conceptual 
                                                 
107 Burgelman, et al., 2004, p9: Innovative capabilities are the comprehensive set of 

characteristics of an organisation that facilitate and support innovation strategies. 
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design of an innovation model for the JMPI. The various theoretical insights discussed 

in this Chapter can therefore be used to develop design principles of an innovative 

organisation. 
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Chapter 4 

 

Technological Innovation 
 
 

4.0 Introduction  
 
Innovation can be derived from the application of technology in new and novel ways. 

Human agents influence the way technology is applied in productive activities. In 

turn, the same technology also influences the lives of the human agents. A state of co-

evolution of technology and human agents is envisaged as the appropriate perspective 

when analysing the relationship between technology and people. Our 

conceptualisation of technology influence the way we apply technology in innovation 

activities. The insights obtained from technological theories will be used to gain better 

understanding of the current JMPI technologies. Social theories on the evolution of 

technology will be explored to provide insight on how to interpret and innovate 

around the established technologies within the JMPI.  

An important point of departure is to define the meaning of technology and 

technological innovation.  Several definitions of technology exists, some of these are 

listed below. Firstly, technology defined as ‘useful knowledge’ and technological 

innovation as ‘the new applications of useful knowledge to human work’108. 

Secondly, technology defined as ‘physical artefacts or techniques used to achieve a 

specific function’109. Finally, technological innovation defined as ‘new ways of 

combining production factors’110. This chapter will explore the various theories that 

explain innovation from a technological perspective and relate them to innovation can 

be developed in the JMPI context. 

 
 

                                                 
108 Drucker, 1985, p11 
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4.1 Technological Innovation   
 

There are three ways technology and technological innovations have been historically 

contextualised, namely, the Production function (Neoclassical), the Pythagorean 

approach, and the Systems approach111. The three conceptualizations of technology 

are based on three premises, namely, measurement of technology, nature of technical 

progress (innovation), and methodological description. The three approaches differ on 

the nature of technical progress they attempt to explain.  

• The Production Function or Neoclassical approach:-is based on the heroic 

entrepreneur theory of innovation. This is similar to the conceptualisation of 

innovation as the work of the purposeful individual entrepreneur;  

• The Pythagorean approach:-views innovation as a novel activity;  

• The Systems approach:-emphasises the continuous nature of technical 

progress and downplay spectacular advances. 

The classical production function was modernised to the Evolutionary Production 

function112. The four technological approaches are discussed below. 

 

The Production Function  
  
Theory has several definitions of the Production function. Firstly, a Production 

Function as ‘new ways of combining factors of production’113. Secondly, a Production 

Function as ‘an expression of the relationship between various technically feasible 

combinations of inputs, or factors of production, and output’114. Finally, a Production 

Function as ‘a snapshot of the output levels that can be achieved with different input 

quantities of productive factors, with each input mix representing a different set of 

technological and organisational arrangements’115. Two fundamental attributes of the 

Production Function are noted as input substitution and substitution of modes of 
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production (techniques)116. Accordingly, the change from the agricultural economy to 

the industrial economy is characterised by a corresponding change in the productive 

factors, from land and labour in former to capital and labour in the latter. The essence 

of technological innovation therefore is the change in the very form of a Production 

Function. Figure 7.1 below shows one modern version of the Production function. 
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Figure 4.1: The Production function 

Source: Sahal, 1981, p17  
Technical change results in a shift in the production function towards the origin as 

depicted by the arrow pointing towards the origin. Factor substitution occurs along the 

isoquant and different mixes in inputs result in same levels of output117. The linearity 

implied by the Production function has been criticised as its major weakness118. The 

Evolutionary Production Function (EPF) is therefore an extension of the Neoclassical 

Production function (NPF) and that the former operates at a higher level of abstraction 

in contrast to the former.  

 

The Evolutionary Production Function (EPF) 
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117 Sahal and Nelson, 1981, p16 
118 Boisot, 1998, p3, 12-13; 22-25 
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The EPF is based on the interpretation that ‘the classical factors of production (labour 

and capital) are made up of entities that have both physical and information attributes’ 

and that the information and knowledge play an important role in the modification of 

the Production function process119. It is further argued that: 

 Knowledge economises on the consumption of physical resources 

(space, time and energy) in three ways; by embedding itself in 

physical artefacts or processes, by embedding itself as information in 

documents and symbolic support systems used to coordinate the 

creation or functioning of artefacts, and by embedding itself in the 

brains of individuals or organisations, thereby enhancing the 

understanding of intelligent agents that interact with physical 

resources120. 

Furthermore, the EPF is based on the premise of non-linearity due to the disruptive 

effects of information that creates discontinuities121. The two factors in the EPF are 

constituted of data on one dimension, and physical resources (energy, space, time) on 

the other (Figure 4.2).  
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Figure 4.2: Experience and Insight in the Evolutionary Production Function  
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Source: Boisot, 1998 p32. 

The EPF is based on the premise that:  

Between any two time periods, a system or its successors will 

exhibit a bias towards increasing its consumption and processing 

of data, and thus towards reducing the consumption of physical 

resources per unit of output122.  

This is done through a process of ‘differentiation, integration, and the creation of 

memory stores’. Furthermore, the physical attributes can be located along a 

continuum according to how much physical space and energy they consume over a 

given period of time. The information attributes have been defined as:  

Patterns extracted from data, that when properly applied, have 

capacity (knowledge) to modify the behaviour of the physical 

attributes and the rate of consumption of physical space and energy 

consumed per unit of time123.  

 In the Figure 4.2, this process results in an upward and leftward movement along a 

transformation (isoquant) curve. This is similar to incremental innovation discussed 

earlier in chapter 2. The EPF has two fundamental characteristics, namely, factor 

substitution and asymmetry in consumption of physical and data assets124. The two 

processes are outlined as:  

Factor substitution: - occurs through the substitution of physical resources by data 

resources. This is an economizing activity derived from the slow accretion of data 

over time and is associated with learning from experience or with evolution.  

Asymmetry: - is a process of insight through abstraction of information from data, 

generating patterns and thereby economizing on data processing and consumption. In 

Figure 4.2, this is shown as a discontinuous vertical jump down the transformation 

curve (isoquant) and towards the origin. This process is similar to the process of 

radical innovation described earlier in chapter 2. In the Figure 4.2, this process results 

in an upward and leftward movement along a transformation (isoquant) curve. This is 

similar to incremental innovation discussed earlier in chapter 2. Four major 
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characteristics distinguish between the neoclassical (NPF) and the evolutionary 

production functions (EPF). These are summarised in table 1 below. 

Table 1: Comparisons between the NPF and the EPF by Author 

Source: Adapted from Boisot, 1998, p29-31). 

Neoclassical Production Function (NPF) The Evolutionary Production Function 

(EPF) 

Movement on isoquant occurs in any direction Movement on isoquant unidirectional (up and to 

the left of the transformation curve) 

Movement on isoquant is time-independent Movement on isoquant is time-dependent 

All technical change assumed continuous product 

of cumulative experience  

Technical change attributed to both continuous 

and discontinuous processes. 

Economic factors involved (physical resources) 

are appropriable 

Economic factor involved (information) cannot be 

appropriated. 

 

The EPF therefore, recognises the role of knowledge assets in fostering innovation, 

both incremental and radical innovation. Most technological applications are based on 

the dimension of linear physical factor substitution. Application of the EPF and 

emphasis on the asymmetrical nonlinear substitution of physical factors by knowledge 

factors has great potential for economic factor savings and innovation. 

 
The Pythagorean approach  
 

The Pythagorean approach125 is defined as:  

An interdisciplinary way of assessing the origins of technology by 

conceiving technology in terms of counts of relevant events such 

as patents, and assessing the uniqueness and novelty of an event. 

The Pythagorean approach has several shortcomings. Firstly, the number of patented 

inventions cannot be an accurate indication of the number of expected innovations. 

Any new technology need time to test for its suitability for production or commercial 

use. Secondly, the Pythagorean approach ignores the actual process of development of 

technology. This reduces its usefulness. Thirdly, the Pythagorean approach ignores 
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reality on how the patent system operates. This is because not all patented inventions 

result in innovations. Conversely, not all inventions are patentable. The patent 

statistics are not reflective of the technical and economic importance of different 

inventions. Finally, technological innovation is a continuous phenomenon that cannot 

simply be described in discrete terms. The patent statistics emphasises changes in the 

number of techniques but ignores the inherent changes in the techniques. 

 

 

The Systems Approach 
 
The Systems approach conceives technology in terms of certain measurable functional 

characteristics such as performance indices of efficiency126. Innovations are 

considered to be dependent on the development of existing technology. It is the view 

of this approach that technology evolves over time. The Systems view of technology 

has several advantages. The Systems view offers an objective view of measuring 

technology. This is because functional measures bring practical value. The versatility 

of functional measures allows for accounting for both minor and major innovations 

and also the assignment of weighting. The methodology accounts for changes in 

product characteristics that are considered by the neoclassical view to be constant. 

The systems view is suited to explain the multidimensional nature of the diffusion of 

innovations and long term economic growth. The Systems view of technology has its 

own shortcomings. There is insufficient data on technological functional 

characteristics over time to allow an accurate assessment. It is also difficult to assess 

complex technological change. The Systems approach is unsuited to the micro level of 

innovation analysis. The Systems approach has links to the neoclassical production 

function. It therefore has a narrow focus of the causes of technological changes. It 

becomes irrelevant where there are multiple causes of technological changes. 
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4.2 Technological Evolution 
 
The development of technology over time is not random, but follows certain 

patterns127. The patterns followed map an evolutionary path and can be related to 

different factors such as organisational learning, the role of science (R&D), culture, 

and organisation structuration processes. Important theories have been put forward to 

explain the technological trajectories feasible in reality. The theories include the 

dominant design128, guideposts145, Smith’s Technological determinism129 and theory 

of the role of science in the evolution of technology130. These theories are discussed in 

more detail the following sections. 

 
Dominant Design 
 
A dominant design has been defined in several ways; firstly, as an emergent process 

of effective learning at the edge of chaos131; and secondly, as the result of interplay 

between technical and market choices at any particular time132. Dominant designs are 

therefore not predetermined.  The EPF has been used to explain the emergence of 

dominant design. Furthermore, two contrasting strategies were noted as operating in 

the EPF. The two strategies are involved in dynamic interaction to create innovation. 

The two processes were identified as complexity reduction and complexity 

absorption. Complexity reduction is a radical process leading to factor saving. It is 

depicted as a downward movement across the transformation curves. It is the product 

of technological development processes of standardisation and performance 

improvements. Complexity absorption is as an incremental process leading to gradual 

improvements in the technology. Complexity absorption is related to experiential 

learning within the structures defined by complexity reduction. It is depicted as a left 

and upward movement along the transformation curve (Figure 4.2). The limitations of 

the dominant design concept of technology were outlined as follows:  

                                                 
127 Sahal and Nelson, 1981, p32-39; 309-310 
128 Utterback,  J.M., Mastering the Dynamics of Innovation,1994, p24-26 
129 Smith, M. R., and Marx. L. Does Technology Drive History? The Dilemma of Technological 

Determinism, 1994, p2 
130 Sahal and Nelson,  1981, p30-31 
131 Boisot, 1998, p37-38 
132 Utterback, , 1994, p26 
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• Technological innovation is limited.  

• Technological innovation is influenced by the organisational choices such as 

the need for stability and predictability or for innovation (flexibility), and the 

way they view learning.  

• Innovation is constrained by technologies that have attained dominant design 

state.  

The current JMPI approach is to adopt only technologies that have been tried-and-

tested. The inclination tends to constrain technological innovation.  

 
Technological Guideposts 
 
The essence of the theory of technological guideposts is that ‘technological 

development is an emergent phenomenon, the result of path-dependent co-evolution 

and self-constraining processes’133. Technological guideposts were defined as “a 

certain pattern of technological design that in turn governs the possibilities of further 

development”134. Furthermore, technological innovations resemble a guidepost in that 

they are dependent on incremental modifications of a design that remains unchanged 

in its essential features over extended period of time. It is argued that:  

This interplay of development and system formation is perhaps the 

most essential key to understanding all processes of long-term 

change… first, the emergence of a technological guidepost often lies 

in the culmination of prior advances (it is seldom radical), secondly, 

the greater the variety of tasks to which a design is adaptable, the 

more likely it is to serve as a guide to the general direction of 

technical advances. 

Technological guideposts theory brings in important insight to innovation as 

discussed below135. Firstly, most innovations are incremental in nature (seldom 

radical). Secondly, innovations are path dependent and constrained by earlier 

innovations. Thirdly, innovations are systemic in nature as they are derived from co-

evolving dynamic structures of interaction (with feedback loops). Fourthly, 

                                                 
133 Sahal and Nelson, 1981, p33-36 
134 Sahal and Nelson, 1981, p32-33; 39 
135 Sahal and Nelson, 1981, p32 
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technological innovations depend on refinement of a basic pattern of machine design 

that can be generalised. Finally, co-evolution occurs through improvements, process 

standardization and incorporation of user generated feedback. Two processes 

constrain the emergence of technological guideposts, namely, system boundary setting 

and co-evolution. The technological guideposts concept is therefore similar in many 

ways to the dominant design theory. 

 
Technological determinism 
 
The theories of technological determinism are based on the premise that ‘technology 

is an autonomous entity that acts as agent of change of social practice’136. 

Technological determinism is ‘the belief that technical or technological forces 

determine social and cultural changes’137. Furthermore, technological determinism has 

two key implications. Agency is imputed to technology itself and to the matrix of 

human actors. The concept of technology determinism attempts to explain 

technological innovation from two hypothetical positions, namely, demand for 

technology and induced technology138. Demand for technology has two forms, 

namely:  

• Demand-pull: - the market demand for new technology is viewed as the driver 

for technological innovations.  

• Technology-push: - views the innovations themselves as driving the demand 

for technology.  

Demand-pull occurs when innovations are accepted by the market because of their 

novel nature in comparison to existing techniques. The demand-push hypothesis has 

two major weaknesses, namely:  

• There is uncertainty in innovative activities therefore the demand for a new 

product cannot be the determining factor in its development.  

• Innovations originate from need to overcome limitations or bottlenecks in 

techniques or when new technical opportunities present themselves in the light 

of previous experience.  

                                                 
136 Smith and Marx, 1994, pxi & p2 
137 Smith and Marx, 1994, p 23 
138 Sahal and Nelson, 1981, p124 & 199 
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The theory of induced innovations is proposed as an alternative139. The induced 

innovations are driven by labour saving demands. The major weakness of this theory 

has been identified as its narrow focus on labour saving at the expense of other 

alternative cost-saving strategies. The role of pure science in innovation is a 

contentious subject. Some theorists believe pure science is a source of all 

technological innovations. Others question the role of pure science in the process of 

innovation arguing that it is far less important than is commonly believed140. This is 

because scientific progress cannot be directly correlated to advances in technology.  

 
Social Constructivism  
 
The theory of Social Constructivism presumes that ‘social and cultural factors 

determine technical change’141. The essence of social constructivism is that 

‘innovation happens when social practice change’142. This argument is 

extended in the analysis below:  

If new technology is not used by anyone, it may be a promising idea 

but, strictly speaking, it is not technology. Similarly, if new 

knowledge has no impact on anyone’s way of doing things - in other 

words, if it doesn’t make any difference - it is not knowledge. Only 

when the way things are done changes, an innovation emerges. 

The fundamental weakness of this theory is that it ignores the clear impact technology 

has also on social practice. 

4.3 Technological Theory Integration 

  
The weaknesses of the various theories of the evolution of technological innovations 

discussed so far are very distinct. Theories that integrate the various dimensions of 

innovation have been put forward. Two such theories are the Negative Binomial 

Distribution143 and the Technological Momentum models144. 

                                                 
139 Sahal and Nelson, 1981, p62 
140Sahal and Nelson, 1981, p62  
141 Smith and  Marx, 1994, p102 
142 Tuomi, 2002, p10 
143 Sahal and Nelson, 1981, p42 & 161 
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Sahal and Nelson’s Negative Binomial Distribution model 
 
The three factors influencing the development of technological innovations are 

outlined as science, research and development; market factors of demand and 

experience. It is argued that the negative binomial distribution is more appropriate for 

representing the development of technological innovation as it takes into account the 

many determinants of both product and process innovation. The justification for this 

argument is summarised below: 

Uncertainty is the hallmark of innovative activity that needs resolving by 

learning over time. Innovative activities have structure and variety, and 

there exist a well behaved pattern in the origin of new techniques, 

notwithstanding accidental innovations.  

Diffusion is noted as playing an important role in technological innovation activities, 

as most technologies are modified or shaped by the users. 

 
Hughes’ Technological Momentum model 
 
The technological momentum model amalgamates in a complex way the 

technological determinism and the social constructivism models. According to this 

model, social development shapes and is shaped by technology as they co-evolves 

over time. 

 

4.4 Conclusion 
 

The four technological approaches discussed in this chapter offer important insights 

on the potential avenues for technological innovations for the JMPI. The way 

technology is understood and viewed has an impact on how innovations can be 

developed from available technology. This in turn influences the development of 

other new technologies and innovation. If we view technology as facilitating physical 

input substitution, like in the Production or Neoclassical function approach, it will be 

difficult to see what else that technology can achieve beyond its basic designed use. 

                                                                                                                                            
144 Smith and Marx, 1994,  p102  
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Innovation requires us to look beyond the basic use and find better ways of deploying 

the same artefact to achieve savings on time and cost and develop new products.  The 

EPF is an innovation that realised that innovative use of technology could go beyond 

factor substitution of labour and physical inputs, to include substitution of the labour 

and physical inputs by data inputs. This innovation is an order above the normal 

production function as it involves the reduction of physical inputs and energy as well 

as savings on time.  The interplay of technology and human agents is again 

emphasised in this assessment of innovation. Information and knowledge assets are 

developed by human agents. This is a capability that is required in order for the EPF 

to work. The application of human knowledge to technology result in further 

innovations and this result in a recursive spiral of technology and innovation creation. 

The systems view of technology is aimed at taking a holistic approach to the way 

technological innovation develops. It incorporates all participating factors into the 

perspective such as current technologies, markets, and cultural aspects of the agents.  

Similarly, the theories of dominant design, technological guideposts, technological 

determinism and social constructivism improve the interpretation of technological 

innovation development. The dominant design theory shows that organisations instead 

of opting for tried-and-tested technologies they should consider use of those 

technologies that have not attained dominant design. Innovation can then be 

developed through shaping of those technologies by human agents as they adapt them 

for their specific requirements. The theory of technological guideposts highlights the 

challenge organisations face when they attempt to adopt technologies on the basis of 

success from predecessors. This is because that technology could have coevolved 

together with that organisation and that knowledge will be hidden to them.  The same 

technology in its current form may not be easily translated to the new organisation’s 

conditions. Cultures determine technological adoption success rates. When new 

technologies are adopted organisations must invest in learning and cultural change 

initiatives in order to achieve the innovations requires. This is also the essence of 

technological social determinism of technology. Finally, the two models of negative 

binomial distribution and the technological momentum show the systemic and multi-

disciplinary nature of technological innovation.  
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The above theories have implications on the technological innovation strategies the 

organisations should adopt. The Case studies discussed in Chapter 8 offer an 

opportunity for the above theories to be tested in the JMPI. 
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Chapter 5 

 

Business Process Innovation 
 
 

5.0 Introduction  
 
The business process models can be an important source of innovation in 

organisations. Organisations can derive innovations from the re-configuration of the 

business system. This may take the form of re-defining the value proposition of the 

business. It is also important to review the business value chain and value networks. 

Strategic renewal is another source of innovation. The business process strategy 

should focus on the development of appropriate competencies and capabilities. These 

should be targeted at enabling the organisation to deliver at more superior levels 

compared to the competitors. Superior competences and capabilities are important 

enablers in the development of business process innovation.  

5.1 Business System Innovation  
 
A business system is defined as a ‘the configuration of resources (inputs), activities 

(throughput) and product/ service offerings (output) intended to create value for 

customers’145. The important attributes of a business system are outlined as its value 

proposition (product offering), its resource base (core competencies), and its activity 

system (value chain). The components of a business system are shown in Figure 5.1. 

The components will be explored in detail as they represent the sources of innovation. 

 

                                                 
145 De Wit & Meyer, 2005, p101 
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Figure 5.1: Components of a business system and two business strategy perspectives 

Source: De Wit and Meyer, 2005, p125 

 

The business system model offers important insights on how business process 

innovation can be achieved within the JMPI. Firstly, the ‘product offering’ requires 

each of the three JMPI subsystems to develop appropriate value propositions. A 

competitive value proposition requires each JMPI sub-system to select a cluster of 

physical goods, services and/or additional attributes with a superior fit and value to 

the customer needs. Secondly, the ‘activity system’ denoted as the value chain in the 

business system model is a key component in business process innovation. The 

activity system is defined as ‘a system consisting of an integrated set of value creation 

processes leading to the supply of products or service offerings’. Thirdly, an activity 

system can be a source of competitive advantage and must be designed in such a way 

that it is unique, highly coordinated, add value to customer, specialised, distinct, and 

offer extraordinary configuration. The activity system is likened to the Value Chain 

model (as will be discussed in section 5.3.1). Fourthly, a resource base is defined as ‘a 

means to the subsystem’s performance of value-adding activities146. A resource base 

                                                 
146 De Wit and Meyer, 2005, p113 
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consists of tangible and intangible assets. The intangible assets are further 

distinguished into relational resources (relationships and reputation) and competences 

(knowledge, capabilities and attitude), the former being related to the interaction with 

the environment and the latter being the subsystem’s fitness to perform in a particular 

field. Finally, the JMPI as an intersystem defines the shared market environment of 

the three sub-system components. The overall success of the intersystem depends on 

the development of successful links amongst the subsystems.  

There are ‘two dialectically opposed business level strategy perspectives, the outside-

in and the inside-out’147. The outside-in perspective is defined as a strategy focussing 

on or driven by the market requirements, whereas the inside-out perspectives is 

defines as a strategy that seeks for the development of internal competences, 

capabilities and activity system as drivers for competitive advantage. The two 

strategic perspectives can be applied simultaneously in the JMPI intersystem 

innovation framework. The re-configuration of the constituent elements in each 

strategy (tangible and intangible assets) can derive important innovations. The 

subsystem success is dependent on the overall success of the other subsystems. 

Overall intersystem innovation success is thereby dependent on the subsystems 

pulling together. Subsystem strategising must utilise both the outside-in and the 

inside-out perspectives in order for overall intersystem viability. Each subsystem must 

understand its business customer needs and develop appropriate competences to 

enable it to deliver them. 

5.2 Building Innovation Assets 
 

Core competences and capabilities are essential assets for innovation. It has been 

argued that ‘technologies, competences, and capabilities are manifestations of a firm’s 

knowledge assets operating at different levels of the organisation’148. Technology, 

competence, and capability are defined as follows:  

• Technology is the configuration of socio-physical systems in order to produce 

certain specific types of physical effects.  

                                                 
147 De Wit and Meyer, 2005, p121 
148 Boisot, 1998, p4-5 
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• Competences are the organisational and technical skills involved in achieving 

a certain level of performance in the production of such effects.  

• Capabilities are the strategic skills in the application and integration of 

competences. 

Figure 5.2 below diagrammatically represent the relationship between the three 

components.  
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Figure 5.2:  The relationship between technology, competence and capability  

Source:  Boisot, 1998, p4 

 

It is noted that the move from technology to competence and then to capability 

involves increasing integration and complexity. It is a move from technical level at 

the base of the firm, to operational middle management, and to strategic level at the 

top. Building capability for the JMPI is rightly a strategic move. It requires 

preconditions of competence and capability development. There is currently a high 

level of development and deployment of technology in the JMPI business processes. 
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Business process innovation is therefore inherently embedded in the technology- 

competence-capability matrix.  

 Core competences are defined as:  

Organisation-specific integration of technologies that yields a set of core 

products, that is, a physical or intangible configuration of value-adding 

attributes that forms the basis of a product range… core competences are 

an emergent phenomenon of a firm’s configuring and integrating skills 

and a source of differentiation and individuation149.  

In a similar analysis, the characteristics of an organisational core competence are 

outlined as follows150:  

• It delivers a clear and valued customer benefit;  

• It is largely tacit and hence hard to imitate by competitors;  

• It is organisation-wide and thus can be applied across an organisation’s 

product offering;  

• Unlike physical assets, it appreciates with use; 

• It cannot be traded. 

The success of core competence to deliver extraordinary performance is attributed to 

the development of ‘strategic intent’ that allows a firm’s organising and strategic 

efforts to crystallize. The above analysis shows that innovation is a product of the 

active re-configuration of technologies and core competencies. The strategic intent for 

the JMPI is well articulated in the Jwaneng Mine strategy. It is centred on business 

process innovation. Core competences are complex and systemic in nature. This is 

emphasised in the argument below: 

Core competences are complex adaptive systems located in the lower 

region of the I-Space between an ordered regime in which knowledge 

assets get frozen into technologies and a chaotic regime in which the 

                                                 
149 Boisot, 1998, p183 
150 Boisot, 1998, p182 
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stability necessary for effective organisational coordination and 

integration remains absent 151.  

The complex regime is defined as the edge of chaos and as the zone where innovation 

thrives152. The edge of chaos has also been defined as the zone of effective learning. It 

is argued that effective learning is critical to the development of a firm’s knowledge 

assets. The knowledge assets are defined as ‘stocks of knowledge from which services 

are expected to flow, are open-ended, non-linear and can create discontinuities when 

embedded in physical assets’153. The knowledge assets are the competences and 

capabilities that are required for innovation.  

The edge of chaos theory has been applied to promote learning and self-organisation 

in organisations. The edge of chaos has exhibits the following attributes: 

• It is the region that complex systems are drawn to in order to attain dynamic 

stability; 

• It is a transitional state between the stable domain and the chaotic zone of 

instability; 

• It is difficult to reach or sustain due to the delicate balance requirement 

between forces of stability and those challenging the status quo.  

It is argued that complex adaptive systems operates in three zones: the stable zone 

where they ossify, transition between the stable and unstable zone (edge of chaos), or 

the unstable zone where they disintegrate’154. It is noted that a tension exists between 

an organisation’s legitimate system and its shadow system. The edge of chaos demands 

for creative tension between the legitimate and shadow organisational systems and this 

becomes the source of innovation and creativity. Five conditional requirements for 

organisations to thrive at the edge of chaos, are outlined as; information flow, degree 

of diversity, richness of connectivity, level of contained anxiety, and degree of power 

differential. The edge of chaos is the ideal structure in designing for innovation. The 

edge of chaos is the zone where effective learning takes place. Effective learning has 

been defined as:  

                                                 
151 Boisot, 1998, p204 
152 Boisot, 1998, p68 
153 Boisot, 1998, p 3 
154 Stacey, 1966  
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A process of navigating at the edge of chaos between excessive 

complexity (chaos) and excessive order, steering productive activity 

now towards complexity reduction and now towards complexity 

absorption155.  

When designing organisations, it is therefore important to allow flexibility as it is a 

prerequisite for innovation.  Figure 5.3 below illustrates the location of core 

competences and the complex regime in the I-Space.  
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Figure 5.3: Ordered, Complex, and Chaotic Regimes in the I-Space 

Source: Boisot, 1998, p204. 

 

                                                 
155Boisot M.H. Knowledge Assets: Securing Competitive Advantage in the Information 
Economy, 1998, p37-39 
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The dynamics of knowledge assets in the evolutionary production function (EPF) and 

the I-Space model are shown in Figure 5.3. It is noted that both organisational and 

technological innovations are emergent phenomena in the evolutionary production 

function, the product of complexity reduction and complexity absorption at the edge 

of chaos.  Firms have two strategic choices that allow them to avoid the complex 

regime. As ‘bureaucracies’ they opt to thrive in the ordered regime. These firms want 

stability and opt for re-engineering approaches to change processes. This is achieved 

by focussing on measurable and stable efficiency gains. As ‘entrepreneurs’ they 

remain in the chaotic regime and focus on creativity. It is argued that it is only those 

firms that can handle the full Social Learning Cycle (SLC) and associated cultural 

diversity that can thrive in the complex regime. Innovative firms thrive at the edge of 

chaos.  

5.3 Appropriate Business Model  
 
Two models of business strategy are applied to the modelling of the JMPI business 

system. These are the Value Chain156  model and the Value Networks157 model. The 

details are outlined in the subsequent sub-sections. 

5.3.1 The Value Chain Model  
 
Applying the Value chain model to the JMPI depicts it as consisting of a series of 

value adding activities. These activities are linked in the following chain: Mineral 

Resources Management (MRM) - Mining (LTP & MP) - Treatment Process (TP). The 

associated value adding activities are summarised as mineral resource development, 

ore extraction and mineral recovery, respectively. This is illustrated in figure 6.4 

below:  

                                                 
156Porter, M. E., Competitive Advantage: Creating and Sustaining Superior Performance, 1985, P16 

In De Wit and Meyer, 2005, p112 
157 Hamel, G. Leading the Revolution, 2000, p70 
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Figure 5.4: A Modified Mining Value Chain model (After Porter, 1985)  

Source: Jwaneng Mine files, Original illustration modified by the Author 
 

The JMPI system is envisaged to operate at the stage of Production in the Resource 

Value Chain in Figure 5.4. The JMPI value-adding chain consists of distinct stages in 

the mineral development life cycle. There is increasingly more discipline engagement 

as the chain evolves as shown in Figure 5.4. At each stage the various disciplines 

interface in the productive activities. It was explained earlier in section 2.1 that the 

JMPI intersystem is constituted of various sub-systems.   

Applying the generic Value Chain model (Figure 5.5 below) shows that each of the 

subsystems has its own value chain. It is possible to have one subsystem as a primary 

component in another subsystem’s value chain. This will be discussed further below.   
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Figure 5.5: Porter’s Generic Value Chain model  

Source: Mintzberg, et al., 1998, p105 
 

JMPI Primary Activities  

The primary activities as mentioned earlier are mineral resources management, 

mining, and treatment processing. Each of these can be disaggregated through 

application of the value chain model. 

Mineral Resources Management (MRM) 

 Inbound Logistics 

A starting point is to understand the customer needs. MRM customers are the Mining 

(LTP, MP) and Treatment processing (TP) business units. The needs relate to the ore 

types, treatability characteristics, and reserves availability. The customer needs will 

then drive Mineral Resources Management operations. 

Operations 

The Mineral Resources Management operations include the internal processes such as 

resource development and evaluation through the associated data acquisition 

activities. The raw materials are quantitative and qualitative data acquired from the 

resource. The raw material is then transformed into models and ready-to-use 

information in fulfilment of customer needs. 

Outbound Logistics 
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This involves receiving of customer requests, information processing, and delivery to 

customer. Information is packaged to suit the individual customer needs and 

specifications.   

Marketing and Sales 

This involves interacting with customers and bringing to their attention the range of 

service the MRM can offer. Interaction allows the MRM to understand the customer 

process and challenges. This allows MRM to discover unfulfilled customer needs that 

it can exploit by developing new ways of service delivery. The interaction allows the 

MRM to focus its operations towards customer delivery. 

Mining (MP & LTP) 

Inbound Logistics 

The Long Term Plan (LTP) derives from the shareholder needs and strategy in terms 

of the production targets, business sustainability and product market. The LTP team 

will need to engage all stakeholders in order to establish their needs. This enables 

Mining to develop appropriate competences and capabilities to facilitate the 

development of the LTP. Capabilities include such inputs such as Mining equipment 

capacity and Treatment Plant availability and utilization targets. The Mining 

Production team derives their activities from interpretation of the LTP and then 

implementing the required activities during their operations. 

Operations 

This involves the production of feasible official LTP mine plans that inform on 

mining activities.  On the mining Production teams, this involves the whole process of 

ore mining as per the mine plan, in fulfilment of the customer (TP) needs. The needs 

pertain to the requirements on tonnage and ore blend. At operations, the Mining 

production (MP) team develops a tactical plan that allows execution of mining 

activities following on to the LTP. The transformation activities involve mining the 

mineral resource to enable optimal feed and utilisation of the Treatment plants. 

Outbound Logistics 

This involves receiving of customer requests from TP and MRM on information 

relating to ore blend, tonnage, ore grade, diamond carat targets, and ore-to-plant feed 

rates. These needs will then drive the service delivery to customers. 
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Marketing and Sales 

This involves interacting with customers and bringing to their attention the range of 

service the Mining team can offer. Interaction allows the understanding of the 

customer process and challenges. Interaction helps customers understand the 

problems encountered by Mining teams. This allows customers to set realistic targets. 

Unfulfilled customer needs can be identified and exploited. The interaction brings 

focus and alignment to key business deliverables. 

Treatment Processing (TP) 

Inbound Logistics 

The TP derives a tactical plan from the LTP. This outlines the budgeted diamond carat 

production promised to the customers. The TP will then engage its stakeholders to 

assess the feasibility of the delivery plan. This looks at aspects such as plant 

capabilities, maintenance plan, ore availability, ore treatability and the availability of 

processing raw materials.  

Operations 

This involves the production activities of ore processing through the plants to recover 

diamonds.  

Outbound Logistics 

This involves fulfilment of diamond carat delivery-to-plan (DTP) 

Marketing and Sales 

This involves interacting with customers and bringing to their attention the delivery 

status and any variations related to failure by stakeholders to play their part in the 

value chain. This acts as a feedback process for the JMPI. Feedback from the final 

product customer is also crucial at this stage and will help the JMPI to measure and 

improve on its processes. 

JMPI Support Activities 

The support activities include the firm-wide infrastructure, human resource 

management, technology development, procurement, security and engineering 

services.  
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The engineering services can also qualify to be treated as part of the primary 

activities, as per the Value Chain model. The engineering services provide key 

support to the JMPI as it ensures maintenance service is provided to the MP and TP 

teams. Plant availability and utilization are directly influenced by the engineering 

services delivery levels.  

Limitations of the Value Chain model 

The main limitation of the model is its focus on causal linear relationships between 

value-adding activities. As shown in the analysis of the JMPI, the nature of 

relationships between the business units are more nonlinear and filled with feedback 

loops. It was difficult to place engineering eservices business unit in the Value Chain 

model as it could possibly be treated as a primary activity, support activity, or as a 

service. The major limitation of the Value Chain model is that it is a positioning 

strategy158. This strategy ignores the dynamic interactions that dominate firms. In 

addition, the Value Chain model creates vital blind spots in the business process 

evaluation by ignoring feedback loops associated with interactions. 

  

5.3.2 The Value Networks Model  
 
Business Concept Innovation is defined as: 

The capacity to imagine dramatically different business concepts or 

dramatically new ways of differentiating existing business concepts, 

of recharging an existing business concept, and going beyond new 

products and new services159. 

It is argued that new business models are a form of radical innovation as they open 

new business opportunities. Furthermore, business concept innovation can deliver 

exceptional business results. The characteristics of new business models are outlined 

by Hamel as ‘disruptive technologies that are completely novel business concepts, and 

are more than replacements for what already is, and they open up entirely new 

possibilities’. In short, new business models are the sources of business process 

innovation. According to Hamel the development of business concept innovation 

                                                 
158 Mintzberg, et al., 1998, p106 
159 Hamel, 2000, p 61  
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requires thinking in concrete, holistic and nonlinear ways in order to break away from 

strategy convergence and meet customer needs in unconventional ways.  

The Business Concept Innovation model160 has four key components, namely, core 

strategy, strategic resources, customer interface, and value networks. The four model 

components were linked by three bridging components, namely, customer benefits, 

configuration, and company boundaries, as depicted in Figure 6.6 below. 

Customer Interface Core Strategy Strategic Resources Value Networks
Fulfilment & Support
Information & Insight
Relationships Dynamics
Pricing Structure

Business Mission
Product/ Market Scope
Basis for Differentiation

Core Competencies
Strategic Assets
Core Processes

Suppliers
Partners
Coalitions

EFFICIENT / UNIQUE / FIT / PROFIT BOOSTERS

CUSTOMER BENEFITS CONFIGURATION COMPANY BOUNDARIES

 Figure 5.6: The Value Network model  

Source: Hamel, 2000, p94 

 

The model is also underlain by four factors that relate to the profit potential and these 

were listed as efficiency, uniqueness, fit, and profit boosters. The Business Concept 

Innovation model can be applied to the JMPI in the following way: 

The three MPI business units (MRM- MP- TP) can be considered as autonomous sub-

systems. Each sub-system has its own customer interface, core strategy, strategic 

resources and value networks. The three business units share a common objective of 

delivering value to the business through mining diamonds profitably and in a 

sustainable way. This is a source of business alignment.  

 
Core Strategy 
 

The three business units constituting the JMPI can be envisaged as strategic business 

units, sharing a common goal, mission and objectives. Each business unit has its own 

specific goals, mission and objectives that allow focus and alignment to the overall 

business.  

                                                 
160 Hamel, 2000,  p70-71 
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Focus: - the core strategic focus is on delivering value to the network and not on 

competition amongst business units. This ensures that the overall mine-wide objective 

of delivering shareholder value is achieved.  

Mission: - the business unit-specific mission requires each unit to develop a clear 

mission statement that is customer focussed. The mission should recognise the 

business unit’s position in the value network. This will ensure efficient service 

delivery amongst the three business units and attainment of overall business goals. 

Products: - each business unit must map out its core products (tangible and 

intangible) provided to its customers (other units) and understand whether there is any 

variance on product offering and customer expectations. This will require continuous 

engagement with the business unit customers on the needs and how the product 

offerings must be delivered to them. This is a potential source of innovation for the 

JMPI.  

Understanding customer needs: - this is a source of innovation. The customer’s 

business should be understood in terms of their processes, challenges and aspirations. 

This allows the service provider business unit to identify ways of service delivery to 

the customer, that will alleviate some of the identified challenges.  

Differentiation: - the focus of the JMPI is not competition amongst business units. 

The focus is on exceptional service delivery through deployment of industry best 

practice in novel ways.  

 
Strategic resources 
 
Each business unit in the JMPI must identify the strategic resources in the form of 

core competences, strategic assets and core processes.  

Core competences are defined as ‘those things the individual business unit knows 

best, such as its skills base and unique capabilities’161. It is suggested business units 

conduct a competence audit. This should involve introspective analysis of its unique 

competences that allow delivery of value to its customers. The audit should include 

finding unique ways to deploy competencies, identifying customer focus areas where 

a difference can be made, skills adequacy in providing customer solution, and skills 

gap impacting on business concept. The evaluation of strategic assets by each 
                                                 
161 Hamel, 2000, p61 
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business unit is a key process in business concept innovation. This involves 

conducting assets inventory, discovering new ways of exploiting assets to bring new 

value to customers, and finding new business models that utilise existing assets or 

alternative use of same assets. Each business unit must evaluate its core business 

processes deployed in transforming its competencies, assets and inputs into value for 

the customers. This involves mapping critical high value processes, rate of process 

improvement, alternative high value processes, borrowing nonlinear process ideas 

from other industries, and identifying process links to the customer value networks.  

 
Customer Interface 
 
The customer interface component of the model is relevant and appropriate to the 

assessment of the JMPI. Out of the four components constituting the customer 

interface in the model, three are suitable to the JMPI. These are fulfilment and 

support, information and insight, and relationships and dynamics.  

Fulfilment: - fulfilment is concerned with the business unit finding out new ways of 

reaching out to its customers and involves evaluating the channels used, types of 

support offered, and level of service offered.  

Information and insight: - focuses on the information content of the interface, ability 

of business unit to generate insight from such information, and information provided 

to customers post service delivery. This is achieved through a series of processes that 

focuses on understanding customer needs and desires. The processes include 

capturing relevant data, using acquired information to find ways to improve service, 

and providing relevant information to empower customers to make informed and 

intelligent decisions. 

 Relationships dynamics: - is concerned with the nature of interaction between the 

JMPI business units. The ideal interaction will be continuous, face-to-face, easy and 

accessible, value-adding and must create loyalty and trust. The objective of this 

element is to improve on the JMPI customer relationships. 

 
Value Networks  
 
This concept involves the creation of a network of value-generating relationships 

outside the JMPI boundaries consisting of suppliers, partners and coalitions. Business 
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Concept innovation can be achieved through the design and management of the value 

network. 

Suppliers: - According to Hamel, all business units have suppliers at the ‘upside’ of 

the value chain. This element entails the development of unique and sometimes 

privileged deep relationships with suppliers. This can be a source of business 

competitive advantage as this linkage can translate into efficient service delivery from 

suppliers, reduced inventory and reduced process delays. This element calls for close 

alignment of goals between suppliers and the business unit concerned. As will be seen 

in chapter 10 on benchmarking, Toyota uses this attribute as one of the key levers in 

its innovation drive and has been rewarded as this has given it a competitive edge over 

its competitors.  

Partners: - According to Hamel, these supply critical components to a final product or 

solution and the relationship with the business units is horizontal and less vertical than 

suppliers. Business concept innovation can take the form of developing new ways of 

involving partners in critical business processes. Examples of business partner 

relationships in the JMPI are listed below: 

• The involvement of support services function of Engineering Services in 

plant maintenance for both Treatment Processing (TP) and Mining 

Production (MP) business units; 

• The involvement of Debswana Technical Services in Resource Evaluation at 

Mineral Resources Management (MRM) business unit and in plant design 

and modification evaluation for the Treatment Processing (TP) business unit;  

• Finally, the involvement of Debswana Technical Services in Long Term 

Planning (LTP) for example in the evaluation of future mining cuts.  

 The innovative use of partners in the JMPI can create more opportunities such as 

development of additional competencies, achievement of better flexibility, staying 

focused on core competencies, and possibilities of offering more complete solutions 

to the customer business units and eventually to the overall JMPI business. 

Coalitions: - involves working together with competitors in a coalition on matters of 

common interest such as research and development and market control. This is 

exemplified by the current diamond industry coalition under the Kimberly Process 

banner that is aimed at safeguarding the industry against ‘Blood Diamonds’ and 
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smuggling. The analysis of the strategic paradox162 of competition versus cooperation 

strategy, show that companies find themselves simultaneously engaged in both 

strategies. This contrasts the Competitive Forces163 model, where companies are 

envisaged to find themselves involved in competition strategies. Finding new 

coalitions across the business interface will be another key lever for the business 

concept innovation. This has potential to enhance competencies, improve service 

delivery amongst business units and to lead to better efficiencies, and cost reductions. 

This will increase the potential to boost shareholder value. 

 
Links 
 
The linkages to the model blocks of customer benefits, configuration and company 

boundaries, bridges the three business units. The linkages allow seamless flow of 

activities between the sub-systems. The linkages are leverage areas where innovation 

can occur. 

Configuration: - bridges the business unit’s core strategy and its strategic resources. 

Configuration involves the linking, combining and managing of the competencies, 

assets, and processes in unique ways. This is similar to the analysis of 

combinatorial164 innovation discussed earlier in Chapter 3. The significance of 

configuration is that it emphasises the importance of managing the interfaces between 

different assets, knowledge, and processes. Furthermore, it allows each business unit 

to evaluate its configuration by probing on whether the current status of configuration 

is appropriate, adding value, or whether it is optimal, or needs to change. This is an 

additional source of business process innovation. 

Company boundaries: - this is a link between strategic resources and the value 

networks and defines decisions on what the firm does and what it contracts out to the 

value network. Business concept innovation is achieved by reviewing and shifting 

these boundaries. 

Wealth Potential: - this component is concerned with developing a strategic plan on 

how to inject innovation into each business model component. It is noted that the 

                                                 
162 De Wit and Meyer, 2005, p163 
163 Mintzberg, H., Lampel, J., Quin, J.B., and Ghoshal, S. The Strategy Process : Concepts, Contexts, 

Cases, p95 
164 Tuomi, 2002, p131 
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wealth potential of any business model is dependent on four factors namely, 

efficiency, uniqueness, fit, and profit boosters. For the JMPI only two of them are 

relevant in the JMPI analysis. These are efficiency and fit. The business concept must 

be efficient in delivering customer value. The latter is concerned with the degree of fit 

among the elements of the business concept. Fit requires the business concept to 

operate as a system where all its internal elements are internally consistent and 

mutually reinforcing.  

Profit Boosters: - the concept of profit boosters seeks to augment the viability of the 

business concept model by identifying areas of leverage. In the JMPI context, out of 

the four profit boosters stated in the Business Concept model two are irrelevant, 

namely, increasing returns and competitors lock-out. The two relevant profit boosters 

are strategic economies and strategic flexibility. These are discussed below. 

Strategic economies: - these are derived from the business concept itself through 

leveraging on scale, focus and scope. Furthermore, scale can derive economies in the 

production interface through better plant utilization and greater purchasing power.  

Focus: - is concerned with deriving efficiencies from specialization, coherence in 

product or service mix and focussed business mission.  

Scope: - seeks to derive efficiency through the leveraging of resources and talents 

across a broad array of opportunities. This involves sharing assets across business 

units and the broad organisation. The assets may include brands, facilities, inter-

disciplinary teams, best practice, scarce talent and IT infrastructure. 

Strategic flexibility: - flexibility in the business model allows for adaptation to 

changing demands. Flexibility can be derived from portfolio breadth and agility. 

Breadth looks at the diverse business competencies that will allow delivery of a wider 

range of product or service offering to the customer business units, whilst the agility is 

the ability of a business unit to quickly refocus its efforts to changes in customer 

demands. Furthermore, agility can be derived from building flexibility in processes 

and facilities.  

Similar to the Business Concept model, the Jwaneng Production Interface 

Management Team (PIMT) was instituted to create business value through smooth 

and efficient business interface management. There was a realization that the three 

business units in the JMPI were operating as silos and most of the problems faced 

could be traced back to the broken links in the network. The PIMT is constituted of 
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heads of sections from the three JMPI business units and other key business unit 

personnel. The functions of the PIMT is to manage the production interface on all 

facets that includes the development of appropriate service level contracts, their 

review, and tackling any emerging issues proactively. The PIMT has been a key 

leverage area and a great source of production interface innovation as it has reduced 

production delays attributed to poor communication and understanding of customer 

needs.  

 

5.4 Conclusion  
 
 
Important theories of business process innovation have been explored with respect to 

the JMPI. These theories build on core theories of knowledge assets, competency, 

capability and strategy within organisations.  

Building organisational capability is one of the key pillars of the Jwaneng Mine Five-

year strategy. Capability is required in business process execution. The management 

recognises that the business landscape has changed. In order for the enterprise to 

remain profitable there is need to find new ways of carrying out business processes. 

Business process innovation is a strategic act encompassing appropriate leadership, 

business structures, business processes and business decisions. 

It has also been concluded that business process or business concept innovation is a 

strategic approach to innovation165. A good business process innovation strategy 

should be based on both strategic perspectives, outside-in (position-based) and inside-

out (resource-based) as they complement each other. 

An analysis of the innovative potential of the JMPI based on the business model was 

undertaken. The conclusion was that the strategy is feasible and the JMPI innovation 

drive is set to succeed.  

 

 
 
 

                                                 
165 Sundbo,1998, p148  
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Chapter 6 

 

Integrated Information Platforms of 
Innovation  

 

 

6.0 Introduction 
 
The analyses in the preceding chapters have shown innovation to be a systemic 

phenomenon emergent upon varied enabling factors. There is need to formulate 

integration strategies to ensure that all dimensions of innovation are satisfied. 

Integration is a strategic act and requires enabling platforms of information systems. 

Information systems impact on the ability of the JMPI to innovate. Key insights are 

derived from the theories of the Information Mode of Development166 , the Space of 

Flows167 and the Information Society168. It is postulated that well developed 

information systems improve communication and allows the development of 

communities of practice that develop as centres of innovation. Similarly, an 

organisation’s information systems are a key determinant of how information flows 

and therefore determines the rate of knowledge creation, sharing and innovation. It is 

also proposed that organisations need to strike a balance between advanced 

technological systems and the recognition of the human factors as drivers of 

productivity and innovation.  

 

6.1 Networks of Innovation 
 
The theory of Network Society169 defines the key attributes of a supportive 

environment for innovation. In its essence, the theory calls for an intertwined 

                                                 
166 Castells, M. The Informational City, 1989, pp7-16  
167 Susser, I., The Castells Reader on  Cities and Social Theory, Oxford: Blackwell, (ed) 2002,  p314-315; 343-347 
168 Webster, F. Theories of the Information Society, 1995, London, Routledge, p6-27 
169 Mullins, L. J. 2005, p688 
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networked, global and informational economy driven by new communication 

technologies and defines the Network Enterprise as: 

That specific form of enterprise, whose system of means is constituted by 

the intersection of segments of autonomous systems of goals. The quality 

of the performance of a network depends upon; its connectedness, that is 

its ability to facilitate noise-free communication between its component 

parts; and its consistency, that is, the overlap in the sharing of interests 

between the network’s goals and the goals of its components170. 

The determinants of innovation discussed in Chapter 3, 4 and 5, can be regarded as 

autonomous systems, each with its own goals. These goals must converge to form a 

viable networked enterprise. Information systems are the web that allows such an 

intersection of autonomous segments to occur. Applying Castells’ theory to the JMPI 

reveals that a viable and effective network system is a necessity for the development 

of innovation. The JMPI system should focus on information as the core process that 

needs to be developed and managed.  This calls for a solid base of ICT support for 

processing knowledge-based information and coordination of activities. 

Communication plays centre stage in this network of production process and this 

requires connectedness and consistency. 

Furthermore, the JMPI must organize its activities around flexible networks of 

information flows facilitated by information technology. This is highlighted in the 

quotation below:  

This will allow structuring and integration of the unstructured activities 

in a flexible way and the development of an innovation culture as the 

unstructured is the driving force of innovation in human activity171.  

The role of information in the market economy was least understood until recently. It 

is argued that, ‘the unique feature of the market economy is precisely that it organizes 

economic activity around information’172. An analysis of the role of information 

systems in innovation management similarly, identifies a missing link173 on 

understanding how IT deployment should result in improved productivity or on how 

                                                 
170 Castells, M. The Information Age: Economy, Society and Culture, 1996 In Mullins, 2005, p686-689 
171 Castells,1996 In Mullins, 2005,  p 689 
172 Drucker, 1993, p18, 1n Marchand, et al., 2001 p 2 
173 Marchand, et al., 2001, p2 
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IT will lead to effective information use in attaining organisational goals. It is noted 

that business innovation strategy requires companies to develop ‘information 

asymmetries’.  The information asymmetries were defined as unique and innovative 

ways of developing competencies around the use and deployment of information 

systems in business. Furthermore, it is not enough just to adopt ICT in the business for 

the sake of it, but what brings competitive advantage is how these are deployed in 

organisations. There must be unique value-adding ways of deploying ICTs. This 

should be based on the need to facilitate information flows enabling integration and 

rapid decision making. 

 

6.2 Information Systems for Innovation 
 
 
The Information Orientation (IO) model174 postulates that a holistic focus on the three 

information capabilities of IT Practice, Information Management, and Information 

Behaviours and Values, emphasizing on their interactions, will unlock the value of 

effective information use in achieving superior business performance. According to 

The IO model is driven by two important theories175, namely, the theory of effective 

information use and the theory of information behaviours and values. The two 

theories are defined as follows: The theory of effective information use states that 

‘good information usage behaviours and values drive better information definition and 

management. This improves the capability of a company to use IT to support decision 

making and problem solving, which in turn reinforces good information usage 

behaviours and values, in a recursive spiral’. The theory of information behaviours 

and values states that ‘proactive information use is dependent on a set of other 

behaviour and value dimensions, namely; integrity, formality, control, transparency, 

and sharing’. 

The analysis of Societal, Economic, Cultural and Organisational change in the 

contemporary era176 makes important insights on how to design an innovative 

organisation. Firstly, the new enterprise is an innovative organisation. It capitalises on 

                                                 
174 Marchand, et al. 2001, p11 
175 Marchand et al., 2001, p9 & 102 
176 Castells, 1996, In Susser, I., 2002, p314-315; 343-345 
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the power of the new ICT (internet and telecommunications). It is informational, 

global, and networked, as stated below:   

The new enterprise is informational because there is a fundamental 

dependence upon the generation, processing and application of 

knowledge-based information; global, because the core activities of 

production, consumption, and circulation, as well as their components 

(capital, labour, raw materials, management, information, technology, 

markets) are organised on a global scale; and networked because 

economic activity takes place through a global network of interaction 

between a variety of business networks. 

An innovative JMPI system can be designed in the following manner. Firstly, as a 

network of interconnected value- adding activities, and secondly, by linking the 

activities by ICT to generate seamless flows of information. A network of JMPI 

activities is defined as an interface that coordinates all mining activities from mineral 

resources development (MRM), ore extraction activities (MP), up to mineral 

processing and recovery (TP) departments. 

The new enterprise is argued to be an innovative organisation. The networking logic 

allows it to generate and apply new knowledge to the production process, thereby 

generating extra revenue for the business. The network logic requires that the different 

subsystems within the JMPI (business units) be interlinked to form an intersystem 

(new enterprise) and that the innovation be derived from the interface, hence 

intersystem innovation. The appropriate management approach is therefore to manage 

the enterprise as an intersystem innovation network. 

‘The convergence of specific technologies into an integrated system, and the power of 

flows taking precedence over the flows of power’ are some of the important attributes 

of the new enterprise. This calls for the JMPI to develop integrated information 

management systems that allow effective networking. The management systems for 

the new organisation need to change. This is because the human capital emerges as 

the core and focal point of the network. The human capital also determines the 

business success. This requires a design that allow for maximum connectedness 

between systems and consistency of goals to ensure noise-free and seamless flows of 
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information. Consistency of goals could be derived from strategic alignment of the 

JMPI systems (business units). 

The new enterprise similarly requires a different way of organising compared to the 

traditional bureaucratic organisation that defines the different business units 

separately.  The objective of organisational design must now change to focus on the 

facilitation of a thriving innovative network of inter-systems. 

In summary, the above discussion sets the foundation upon which an innovative 

mining production process, the JMPI should be founded on. The key requirement is 

improved flows of information facilitated by ICTs operating through a network of 

value adding activities. The requirement for networked activities calls for the 

abandonment of the traditional silos of business units. It put emphasis on the inter-

linkages and interfaces of the production process. Innovation is therefore positioned 

as an integrative process that derives from the connectedness of activities and 

improved consistency of goals. A new organisational culture emerges where barriers 

of communication are cleared to enable innovation to thrive.  

 

6.3 JMPI Information Systems 

  
The Employee Climate Survey conducted on Jwaneng Mine177 in 2007 reveals the 

organisation’s information capability status. The results of the survey can be used to 

provide insights on the assessment of information technology, information 

management, and information culture and behaviours for the JMPI.  

The indicators of good information management practices, and good information 

behaviours and values consist of integrity, formality, control, transparency, and 

sharing178. It is argued that integrity requires truthfulness, accuracy, and unbiased 

information and is influenced by trust, information sharing levels, ethical behaviour, 

leadership trust or trust amongst employees, moral principles, candidness or 

straightforwardness, use of power/influence and leadership traits. Formality requires 

employees to be able to utilize both normal and informal information channels for 

decision making. Control of people and processes on the other hand, requires the 
                                                 
177 Dellotte and Touche, 2007 
178 Marchand et al., 2001, p197-198 
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development of belief systems, interactive control systems, boundary systems and 

diagnostic systems. Transparency also requires candidness, fairness, trust and 

openness. Sharing is fostered by the creation of common language, context, 

relationship, trust, shared purpose, culture, dependency or interdependency and shared 

values.  

Pointers to information behaviours and values in the employee climate survey results 

of Jwaneng Mine are listed below in Table 2 

 
Table 2: Jwaneng Mine Climate survey results as indicators of Information behaviours and 

values. Source: Author’s analysis 
Positives Negatives 

Fair disciplinary procedures Poor general communication systems 

Gender equity Below market remuneration & rewards 

Recognition of exceptional effort Unethical behaviours prevalent 

Space for individual initiatives Poor change management 

Creativity encouraged Poor diversity management 

Realistic goals Poor future positivism 

Responsive management Poor succession & career development 

Clarity of roles & instructions Poor business knowledge (cross functional 

communication) 

Appropriate training & development Lack of trust 

Support & care work culture Lack of empowerment 

Employee welfare concern (HIV) Unclear leadership proposition 

Live organisational values  

Strategic alignment  

Community dev. involvement of employees  

Flexibility of managers  

Good match between skills & job assignments  

 

The following analysis could be deduced from the trends in Table 2:  

Communication is problematic due to information security and confidentiality 

measures in place. Information access is controlled on a need-to-know basis. This 

policy leads to key information being privileged to certain employee categories or 

levels. At the time of launch of the employee climate survey, Jwaneng Mine was in 
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the midst of organisational restructuring, focussed on the creation of shared services 

in the areas of finance, human resources, supply chain, and head office. The level of 

anxiety was high amongst employees due to uncertainties around the re-organisation 

process and its impact on their future job security. The employees could not believe 

the leadership intention on the restructuring. The anxiety was worsened by ineffective 

change management practices in the organisation. Unethical behaviour has been 

identified from the survey. This erodes trust and impact information sharing, 

knowledge creation and innovation. The control systems embedded in the bureaucracy 

limits the empowerment on employees to make independent decisions. At the same 

time the organisation was losing market competitiveness on remuneration and reward 

systems due to the global metals boom. Due to the above reasons it is understandable 

why employees could not look into the future with optimism and their job satisfaction 

was lowest. 

Looking at the positives, Jwaneng Mine is doing well in fostering diversity, space for 

creativity, values, strategic alignment, employee involvement, employee welfare, 

culture, support, care, responsible & flexible management, equity & fairness, 

recognition of excellence, goal clarity, matching of skills & job assignments. This will 

help in the drive for innovation. 

It is argued that ‘Information Orientation maturity is not attained by information 

systems and processes alone, but through people’179. It is further argued that 

innovation through improvement in Information Orientation is people-centric and can 

be related to the development of preferred cultures. These are outlined as: 

• More selflessness; 

• More explicitness; 

• Clearer focus; 

• Greater learning capacity; 

• Greater flexibility. 

The above cultural factors are outlined as key in the promotion of learning, change, 

self-organisation, and innovation in organisations. 

                                                 
179 Marchand, et al., 2001, p205-206 
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6.4 Role of Strategy 
 

Organisational strategies have direct influence on innovation potential of business 

systems. Two dominant strategic perspectives, namely, the inside-out and the outside-

in, will be compared to efficiency focussed strategies180. The strategic options 

available to an organisation have been identified as value addition, cost reduction, 

managing risks, and creation of new reality. At any given point in time an 

organisation’s strategy may be driving it in any one of these directions or a 

combination of them, but at different levels of development as shown in Figure 6.7 

below. 

 

Financially
driven

Customer
focussed

Process
Improvement

Innovation
minded

Add value
Customers & Markets

Create new reality
New products, new resources & new business ideas

Reduce costs
Transaction & processes

Manage risks
Market, financial, legal 

& operational risks

 

Figure 5.7 - Efficiency and Innovation Strategies 

 Source: Marchand, 2002. 
 

The current JMPI strategy is driving it towards two axes; cost reduction (transaction 

and processes) and creating new reality (new products, new services and new business 

ideas). This translates into movement into an orientation towards business process 

improvement. In order for the JMPI to become an innovative organisation it needs to 

move towards two dimensions, namely, towards creating new reality and managing 

risks (Figure 5.7). 

                                                 
180 Marchand, 2002 
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Based on the Marchand’s model, the following conclusions can be made for the JMPI: 

Firstly, to overcome the current production challenges the business must implement 

business process improvement and innovation strategies; 

Secondly, the JMPI must leverage the new products, new services, new business 

ideas, and re-design the business transactions and processes. 

An important debate exists on what differentiates optimizing firms from innovative 

firms. From this debate comes the question of how the two can be integrated. 

Organisational learning is the basis of differentiation between optimizing firms and 

innovative firms. It is argued that: 

The optimising firm takes as given technological capabilities and 

market prices (for inputs as well as outputs), and seeks to maximise 

profits on the basis of these technological and market constraints. In 

sharp contrast, in an attempt to generate higher quality, lower cost 

products than had previously been available, and thus differentiate 

itself from competitors in its industry, the innovating firm seeks to 

transform the technological and market conditions that the optimizing 

firm takes as given constraints181.  

Similarly, strategic control plays four key roles in determining the innovative 

potential of an organisation; firstly, through creating enabling conditions of growth 

for the enterprise that empowers the human agency in the dynamic accumulation of 

innovative capability; secondly, promoting organisational learning to derive 

experience for competitive advantage; thirdly, developing an appropriate and 

supportive skill base for innovation; and finally, availing financial resources and 

development of appropriate organisational structures that support innovation.  

 

6.5 Conclusion  
 
The JMPI has a well developed ICT platform and a well developed information 

management system. However, it appears the information behaviours and values are 

still to be fully developed. This has been noted from the trends of the employee 

                                                 
181 Lazonick, W., and O’ Sullivan, M. 2000 In Fagerberg, 2005, p30 
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climate survey related to the dimension of the Information Orientation. The current 

company values seem to be appropriate and relevant in addressing this deficit and it is 

hoped that when fully developed will transform this essential dimension of the 

information orientation model. The results from the climate survey require to be 

substantiated by a complimentary targeted survey on missing indicators that 

comprehensively cover the three dimensions of the information orientation model 

namely; IT Practices, Information Management Practices, and Information 

Behaviours & Values. 

The information platforms of innovation again put social agents in the centre of 

innovation activities. The role of organisational innovation is further emphasised. The 

interplay of culture, structures, social agents, strategy, and information platforms in 

the development of innovation has been discussed. The development of supportive 

Information Orientation within organisations is an essential component in the 

generation of platforms of innovation. 
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Chapter 7 

 

Diagnosis, Analysis and Evaluation of the 
JMPI Innovation Disposition  

 

 

7.0 Introduction   
 
The attributes, sources, and determinants of innovation have been discussed in the 

preceding chapters. The insights gained from the theoretical analysis will now be used 

to diagnose, analyse and evaluate the JMPI innovation potential. A multi-perspective 

triangulation approach is adopted to achieve this objective. The focus will be on the 

key facets of the JMPI such as structure, culture, strategy, leadership, business 

processes, and people climate.  

The general employee climate is assessed to inquire on key indicators such as trust, 

reward systems, skills alignment, work design and freedom to experiment, individual 

and group learning behaviours, interface social networks, leadership styles, 

disciplinary conduct, job satisfaction and employee recognition. Targeted interview 

surveys are used to verify some of the findings from the climate survey.  

The theory of socio-technical systems is explored to gain deeper insight on how the 

JMPI can be designed for innovation. At the end of the evaluation exercise a proposal 

is made to redesign the JMPI for innovation.  

 

7.1  Analysis 
 
An evaluation of the JMPI innovation potential was conducted on the organisation’s 

current practices bearing in mind the current strategic intent. The analysis involved a 

detailed diagnosis, interpretation and evaluation of the status of the JMPI. This 

analysis focussed on the strategy, structure, processes, culture and social dynamics, 

employee climate and productivity. The organisational metaphors of the ‘machine, 

brain, political and culture’ offer the best windows to assess the JMPI. 
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7.1.1 Strategy 

  
The Jwaneng Mine’s Five year strategy was implemented under the theme ‘we can 

achieve a lot more with what we have or with less’. The strategy was designed with an 

emphasis on strategic planning similar to the Planning School182 of strategy formation. 

As a result the strategy has inherent weaknesses referred to as the ‘Fallacies of 

Strategic planning’. These are defined as determination, detachment, formalization 

and strategic planning. The criticism of this approach to strategy emanates from the 

realization that an organisation is in constant change and evolution and no single 

definitive strategy can hold for an extended period of time. An organisation therefore 

has to constantly adapt and change its strategy in alignment with emergent trends in 

the market and environment. More adaptive strategies are envisaged as more 

appropriate such as the emergent strategic approach. Under this strategic approach, 

the intended strategy is constantly reviewed and modified as initially unforeseen 

opportunities emerge along the way. 

The Jwaneng Mine strategic pillars can be interpreted through the lenses of the 

Competitive forces183  model and the SWOT Analysis. The five pillars of the strategy 

namely, cost containment, organisational capability, revenue improvement, people 

and sustainability, attempt to map the strengths and weaknesses, and threats and 

opportunities for the organisation. The organisation of the JMPI processes is based on 

the Value Chain model184. This view overlooks the importance of the inter-linkages 

between the components of the interface. The overall outcome of this is the under-

achievement of the set objectives. The existence of a strategic paradox185  has been 

noted in organisations. This is because organisations are often forced into persuading 

two dialectically opposed strategies concurrently. The JMPI engages in both 

competition strategies and cooperation strategies. The fight against ‘Blood Diamonds’ 

can only be won through cooperation amongst industry players. The Kimberly 

diamond certification council was the result of such a realisation. Historically, 

                                                 
182 Mintzberg, H., Ahlstrand, B., and Lampel, J. Strategy Safari, 1998,  p66-77 
183 Mintzberg, et al, 1996; 2003, p94-98 
184 Mintzberg, et al., 1998, p104-106 
185 De Wit and Meyer, 2005, p16; 76-77 
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competition strategies have been adopted in areas such as diamond technology where 

information was held as strategic secrets. This trend seems to be changing due to use 

of dominant design technologies across the production interface. These technologies 

are available to all industry players. Instead of remaining on a fixed course defining 

by strategic planning, the JMPI should adopt more dynamic strategies such as strategy 

by emergence186. This will allow constant adaptation and alignment to environmental 

changes and market trends. The current Global Financial Crisis already poses a 

serious challenge to the current JMPI strategic plan.  

The JMPI uses the ‘Risk Log’ to identify, evaluate and prioritise the organisational 

risks. Each department has to list its top ten risks and develop mitigation plans to 

overcome these. At the mine-level, the departmental risks are collated and further 

ranked and prioritised. The top ten mine-wide risks are prioritised and managed 

intensively. Quarterly reviews are conducted on the risks to see whether the 

conditions still hold or whether mitigation plans are working. This strategic planning 

approach has worked for the organisation to some limited extent. Reflecting on the 

risk log for the past five years, it is evident that significant risks recorded such as tyre 

shortages, power shortage, and skills shortage have been identified and mitigated 

sufficiently. It is also evident that not all important risks were identified, for example 

no one ever imagined the possibility of depressed market demand for the product at 

the current unprecedented levels due to the Global Financial Crisis. The strategic 

plans are at their best reactive and have come short when it comes to predict even the 

extent and duration of the identified risks. A more proactive approach to strategy is 

therefore needed. The Value Network187 model is proposed as the most appropriate 

innovation oriented model for this purpose. This model will allow for a broader view 

of analysis when compared to the Value Chain model or the Competitive Forces 

model. This is because the Value Network model is built upon a holistic and systemic 

view of organisations and also has a proactive approach. The Value Network model is 

more aligned to the Emergence strategy.   

 

                                                 
186 Mintzberg, et al., 1998, p189 
187 Hamel, 2000, p94 
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7.1.2 Structure 
 
Organisational structure is defined as ‘the clustering of tasks and people into smaller 

groups’188. The JMPI has been designed as a functional structure. The different 

business units constituting the interface have distinct value-adding activities. For 

example, the Mineral Resources Management (MRM) department’s main function is 

that of mineral resource development, the Mining department’s main function is that 

of ore extraction, and Treatment Process (TP) department’s main function is that of 

ore processing and product recovery.  

The JMPI structure can also be viewed as a technology-based structure as each 

business unit utilizes unique core technologies. Jwaneng mine has a hierarchical 

bureaucratic structure. The analysis based on the machine metaphor interprets this 

structure as a design for efficiency, accountability, control, and predictability. This is 

similar to Type A Hard System189 in the Systems of Systems Methodology (SOSM). 

This is a structure designed for improving goal seeking and viability through 

measures of efficiency and efficacy. In contrast, the JMPI is a highly complex system 

defined by political and cultural diversity, dynamic and turbulent markets and 

technology. The Viable System model190 can be used to design systems to manage this 

level of complexity and turbulence.  

Organisations have been seen to operate as far from equilibrium dissipative 

structures191. This puts emphasis on the co-evolution, flexibility and unstable nature of 

organisational structures. An essential structural requirement for innovative 

organisations is flexibility. The weaknesses of the bureaucratic structure192 are 

outlined as rigidity, rule-following, mindless and unquestioning bureaucracy. The 

bureaucratic structure constrains innovation due to its lack of creativity that is 

entrenched in the rigid hierarchy.  

 

                                                 
188 De Wit and Meyer, 2005, p76 
189 Jackson, 2003, p24-25 & 34 
190 Jackson, 2003, p25 
191 Kelly, 2003, p32 
192 Morgan, 1997, p29-31 
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7.1.3 Culture   
 
The JMPI attempts to engrain an organisational culture that will allow attainment of 

the strategic goals. The JMPI values of ‘Be Passionate, Pull Together, Build Trust, 

Show We Care, and Shape the Future’ assume a functionally integrative system. 

Insight from the organisation metaphor193 shows the JMPI as a pluralistic organisation 

that is disintegrative and best analyzed through the culture, political, and domination 

metaphors. This observation is reinforced by the Jwaneng mine history that is 

punctuated by conflict as can be inferred from the recent climate survey results, 

historical industrial actions and a relatively high employee turnover.  

According to the analysis based on the organisational metaphor, the JMPI shows 

enactment infused in the culture and political metaphors. Innovation improvement 

must take cues from the concepts of requisite variety and contingency (organisation 

congruence and incongruence) theories. It is argued organisations have deeply enacted 

cultures194 that are proactively re-created. In addition, organisation sub-cultural 

divisions originate as attributes to this on-going reality construction.  Any initiative 

aimed at leveraging culture for innovation should acknowledge the presence of 

multiple and diverse cultures in the JMPI. Diversity on the other hand is also a 

prerequisite for innovation development. This put in doubt the effectiveness of the 

proposed JMPI initiative of developing a ‘Corporate Leadership DNA’ that is aimed 

at developing a convergent culture across the organisation’s leadership pipeline.  This 

is because a convergent culture will limit diversity and therefore reduce the potential 

for innovation.  

 

7.1.4 Processes 
 
Organisational processes are defined as ‘the arrangements, procedures and routines 

used to control and coordinate the various people and units within the organisation’195. 

Traditionally, decision making within the JMPI decision making is the responsibility 

of line managers, whilst the workers are tasked with work execution. This resembles a 

                                                 
193 Morgan, 1997, p199 
194 Weick, 2003, p30-31; Morgan, 1997, p141 
195 De Wit & Meyer, 2005, p78 
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Tayloristic196  scientific management approach. This approach tends to de-motivate 

employees as they do not influence decisions that affect them. The desire for control 

is evident in the strict adherence to the set objectives, key performance areas and 

indicators, business plans, work scope definition, standard project reports. The 

measures on the effectiveness of controls are based on the Balanced Score card197. 

This has resulted in lack of focus, critique and alignment to business strategy. The 

Jwaneng mine strategy’s sustainability pillar has resulted in the introduction of many 

projects often with contradictory objectives. These have been difficult to coordinate 

and often resulted in tendencies defined as ‘escalation in decision making’198. Most of 

the projects have a business re-engineering focus and have suffered due to the neglect 

of the human-side of technology. These are factors that led to the demise of re-

engineering199. 

A new trend seems to be evident in the JMPI where the leadership style has recently 

shifted from autocratic to more democratic and participative. This has seen the 

introduction of the famous ‘Value Conversation Forum’ where the management 

engages and solicits for ideas from the employees. 

 

7.1.5 Organisational Learning  
 
The JMPI can be evaluated on its disposition to learn and innovate. Apply the 

Organisational Learning200 theory to JMPI shows that it has well developed single-

loop learning but highly restricted double-loop and triple-loop learning. This is due to 

restrictions imposed by the hierarchical bureaucracy. The structural constraints to 

learning cause learning disabilities. It is argued that organisations can transform into a 

learning organisations by building capacities for both adaptive and generative 

learning201.  The enabling conditions of knowledge creation stated as ‘autonomy, 

                                                 
196 Morgan, 1997,  p22 
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198 Drummond, H. 2001, The Art of Decision Making: Mirrors of Imagination, Masks of Fate, 2001, 

p174 
199 Morgan, 1997, p24-26 
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fluctuation and creative chaos, redundancy, requisite variety’202 are poorly developed 

within the JMPI. The JMPI management controls and structures are meant to curtail 

the emergence of such conditions. Fluctuation, creative chaos and redundancy are 

regarded as undesirable, a waste of resources or a failure of effective management. 

The hypertext organisational structure is recommended for replacement of the 

bureaucratic hierarchy in order for innovation to develop. The holographic design 

principles203 of ‘self-organising, emergent, building the whole into the parts, fostering 

redundancy, requisite variety, minimum specifications, and learning to learn’ are 

appropriate for the JMPI knowledge creation and innovation.  

Most of the JMPI organisational problems are as a result of the hierarchical 

bureaucratic structure. It is argued that organisations adopt more flexible and dynamic 

project-oriented organic forms of structure. The new structure will foster knowledge 

creation, organisational learning and innovation, pre-requisites in the achievement of 

the current Jwaneng Five-year strategy. 

 

7.2  Employee Climate  
 
Important insights on the JMPI orientation towards innovation can be obtained from 

the analysis of the results of the Jwaneng Employee Climate Survey204 conducted in 

2007. Delloitte and Touche conducted an Employee Climate Survey for Jwaneng 

mine under the auspices of the Best Company To-Work-For (BCTWF). The survey 

covered many South African companies in different sectors such as mining, 

manufacturing, construction and engineering. Jwaneng mine entered into this survey 

to enable it to gauge itself and benchmark against industry rated high performers. The 

summary of the results are shown in Appendix 1a. Jwaneng mine’s overall 

performance was below the average favourable performance rating of 2.7 in all 

dimensions analysed and this fell short of the average performance of other South 

African industries analysed. This is evidently shown in the Appendix 1b, where the 

overall performance is skewed to the left of the average South African Industries 
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performance. About 76% of the Jwaneng mine average scores fall under the 

problematic and areas of concern and only 24% were favourable or positive.  

To allow for a detailed analysis of the Jwaneng mine survey performance, it is hereby 

proposed that there are underlying interconnected social, structural and technological 

factors that impact the organisation’s disposition to innovate. The factors analysed in 

the survey include the employee relationships and trust, job satisfaction, values and 

culture, management style, HR policies and procedures, change and transformation, 

diversity, training and development, leadership, rewards recognition and performance 

management. The implications of the JMPI climate survey performance on innovation 

were discussed in Chapter 6, when they were analysed through the Information 

Orientation model. 

The factors impacting employee job satisfaction205 are outlined as individual, social, 

cultural, organisational and environmental factors. These factors are further discussed 

below: 

• Individual factors:-relate to personality, education and qualifications, 

intelligence and abilities, age, marital status, and orientation to work; 

• Social factors:-relate to the relationships with co-workers, group working 

and norms, opportunities for interaction, and informal organisation; 

• Cultural factors:-relate to the underlying attitudes, beliefs and values; 

• Organisational factors:- relate to the nature and size of structures, formal 

structure, personnel policy and procedures, employee relations, nature of 

work, technology and work organisation, supervision and styles of 

leadership, management systems, and working conditions; 

• Environmental factors:-relate to the economic, social, technical, and 

government influence. 

Job satisfaction can also be analysed from two perspectives206, firstly, in terms of fit 

between organisational requirements and what the employee is seeking; and secondly, 

in terms of what the employee is seeking and what the employee is actually receiving. 

Five contractual areas are defined as influencing employee satisfaction in terms of 

frustration and alienation, and also the employee/ employer relationships. The 
                                                 
205 Mullins, 2005, p701 
206 Mumford,1991, p14, In Mullins, 2005, p702 
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contracts are outlined as ‘the knowledge contract; the psychological contract; the 

efficiency/ reward contract; the ethical contract and the task structure contract’.  

It is argued that the management of the above set of contracts can be a source of 

employee satisfaction or dissatisfaction, frustration and alienation. Furthermore, the 

management of the different contracts together involves a balancing act that requires 

compromises to be made from both the employee and employer. 

The concept of employee engagement is used in the analysis of the Employee Climate 

Survey results. The objective of the approach is to understand the factors that 

influence employees to enjoy their work and feel comfortable to remain working for 

an organisation. Employee engagement is based on the premise that employees who 

are highly engaged will tend to be highly committed. The factors influencing 

employee engagement are outlined as rational commitment, emotional commitment, 

recognition of discretionary effort, and individual intention to stay. The relationships 

of these factors are shown in Figure 7.1 below. 

 

Engagement Drivers

Rational Commitment

Emotional Commitment

Intent to Stay

Discretionary Effort

Retention

Performance

 
Figure 7.1: Employee Commitment as a function of Engagement  

Source: Delloitte and Touche, 2007. 
 
According to the employee commitment model, employee commitment and 

engagement require space for discretionary effort. If the employees are highly 

engaged there are also likely to be committed to work and to serve the organisation 

for a long time. Commitment and engagement combine to deliver high performance 

and employee retention. The role of leadership in fostering employee engagement is 

to develop and implement management approaches that allow for employee 

motivation, self belief, self-drive, and discretionary effort. In addition, the leadership 

need to recognise and reward exceptional work performance and discretionary effort.  
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Applying this model to the JMPI shows that the work structures must not be too 

prescriptive.  A review of the work policies and procedures is therefore necessary in 

order to align them to the requirements of the employee engagement model. 

The development of tacit knowledge has been linked to the employee motivation and 

flexible organisational structures207. In this way, tacit knowledge is the key to 

organisational success. It is argued that in order for tacit knowledge to be shared in 

organisations, there is need for sufficient employee motivation through incentives. 

Motivation facilitates loyalty and trust amongst employees. Loyalty and trust are 

essential requirements in fostering organisational learning. A flexible organisational 

structure plays a big role in order for this to happen.  

The JMPI intersystem needs to be transformed in order to facilitate innovation. 

Strategies for organisational change can be applied in developing strategies for 

innovation. It is argued that organisational change occurs at three levels208. These 

levels are outlined as follows: 

• Changing the individuals who work in the organisation by focusing on their 

skills, values, attitudes, and behaviour; 

• Changing various organisational structures and systems such as reward 

systems, reporting relationships, and work design; 

• Directly changing the organisational climate on interpersonal style, how open 

people are with one another, how conflict is managed, and how decisions are 

made. 

7.3 JMPI Socio-technical System  
 
The development of socio-technical systems offers important insights on how 

innovation should be fostered in organisations. Fundamental work on the subject of 

socio-technical systems came from the Tavistock Institute studies209. The research 

work involved analysing the impact of changing technology on work social groups in 

the coal mining industry. The studies show that changes in technology disrupts 
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traditional social groups, work relationships, employee cohesion, trust and 

integration210.  

In the drive for innovation and improved productivity organisations invest in 

advanced technology and information systems. The insights from the Tavistock 

Institute studies show that there is need to strike a balance between technology and 

the human factor that drive innovation. It is argued that technology and workflow 

systems of the organisation are major determinants of the operation of groups, and the 

attitude and behaviour of their members. There is need therefore to understand the 

relationships between technology and work groups. A linear relationship was noted 

between alienation of manual workers and the nature of technology and work 

organisation. 

 The analysis of the processes of codification and abstraction in the I-Space shows 

that technology can impact on employee satisfaction and motivation. It is argued that:  

Codification is a requirement for automation but result in deskilling, 

and therefore leads to fossilization of hard-won skills. Fossilization is 

disempowering and leads to destruction of identity as codification 

removes the human ability to operate at the edge of chaos211.  

Operating at the edge of chaos requires ability to learn and also flexible supportive 

structures of organising work.  

A paradox was also noted between the need for efficiency and effectiveness in 

organisations. This is because efficiency consideration in organisations leads to 

codification in pursuit of data-processing economies. On the other hand, operation 

effectiveness pushes in the opposite direction, towards lower levels of codification. 

High codification levels are disadvantageous as this leads to ‘lock-in’ tendencies 

reducing flexibility and therefore personal power in individuals. 

The level of interaction among members of a group or team is influenced by the 

structuring of channels of communication212. This can be explained in two ways. 

Firstly, the type of communication network is determined by the degree of 

independence and saturation. Saturation and independence are defined by Mullins as 

follows: 
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Independence refers to the opportunities for group members to take 

action and to solve the problem without relying on the assistance of 

others. Saturation occurs when the task places an excessive 

information load or other demands upon a member of the network. 

The negative impact of saturation is to delay decision making due to ‘paralysis by 

analyses’. Secondly, the individual’s satisfaction with his or her position in the 

network relates to the degree of independence and the satisfaction of recognition and 

achievement needs. Different networks have different influence on independence and 

satisfaction. Independence tends to promote creativity and innovation. 

A comparison of the classical and the human relations management approaches shows 

that ‘the classical approach emphasised the technical requirements of the organisation 

and its needs (organisations without people), whereas the human relations approach 

emphasised the psychological and social aspects (people without organisations)’ 213. It 

is noted that the systems approach attempts to reconcile the classical approach and the 

human relations approach. Mullins states that:   

The systems approach focuses on the total work organisation and the 

interrelationships of structure and behaviour, and the range of 

variables within the organisation, thus encouraging managers to view 

the organisation both as a whole and as part of a larger environment 

where each part of an organisation’s activities affects all other parts. 

It is noted that the concept of the organisation as a socio-technical system directs 

attention to the transformation or conversion process itself, to the series of activities 

through which the organisation attempts to achieve its objectives. Furthermore, the 

socio-technical system is concerned with the interactions between the psychological 

and social factors and the needs and demands of the human part of the organisation, 

and its structural and technological requirements.  

It is similarly argued that  ‘the recognition of the socio-technical approach is of 

particular importance today because people must be considered as at least an equal 

priority along with investment in technology as it is people who unlock the benefits 

and opportunities of information communication technology’ 214. 
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It is also argued that an effective socio-technical system design could never fully 

satisfy the needs of either sub-system215. This sub-optimization has been noted as a 

necessary feature of good socio-technical design. There are trade-offs which must be 

accepted. The arguments are stated as follows:  

Clearly a system designed with an emphasis on social needs and 

ignoring technical system needs could quickly run into technical 

problems. Conversely, a system designed according only to the 

demands of technology could be expected to generate social and 

organisational difficulties. What is required is a design approach 

aimed at joint optimisation of the social and technical components and 

their requirements. 

If the socio-technical system is not designed properly the innovative potential of an 

organisation will be negatively impacted. It is argued that Human Resource (HR) 

policies and procedures influence employee relationships and trust, employee 

satisfaction, commitment, retention, and recognition and reward systems216. In 

addition, the organisational structure also influences communication. Communication 

has a direct influence on employee relationships and trust. It is noted that the key 

factor that is pervasive across all organisational dimensions is trust. Furthermore, trust 

has two dimensions, firstly, person-to-person, and secondly, systems trust related to 

how employees perceive general management, and how technology is decided and 

implemented. Trust therefore stands out as a key prerequisite in the design of socio-

technical systems and innovation programs. 

 

7.4 Conclusion  
 
The disposition of the JMPI to innovation has been assessed through various lenses 

that include structure, culture, leadership, organisational learning, work processes and 

the Employee Climate Survey results. The factors that hamper innovation have been 

assessed and recommendations on how to overcome them have been put forward. The 

innovation enablers for the JMPI therefore, need to be developed further. 
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Innovation is influenced by the organisational structure, technology, business process, 

culture, management structures, and leadership. An appropriate way of organising 

work is to design an organisation as a socio-technical system. The socio-technical 

system allows an appropriate balance to be achieved between technical requirements 

and social requirements. Strategy directly influences the development of innovation. 

Management structures influence the way people interact at work. This is a major 

determinant of creativity and innovation. The leadership style has been shown to 

affect the development of organisational culture. The resultant cultures either promote 

innovation activities or discourage them. It is important to note that innovation 

encompasses all the various facets of organisational life as has already been discussed 

in the preceding chapters. 
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Chapter 8 

 

The JMPI Case Studies 
 
 

8.0 Introduction 
 
The objective of innovation strategies is to achieve energy and cost savings through 

efficient use of resources. As discussed in Chapter 5 increased use of knowledge 

assets can substitute for the consumption of physical and energy resources.  More 

knowledge must be embedded in machines as well as in their control. Knowledge 

creation and usage requires a system of generating appropriate and relevant 

information. In order for mining firms to innovate, they require to build knowledge 

assets, competences and capabilities. The theories of technological innovation 

discussed in Chapter 4 will now be applied on three JMPI Case Studies. The Cases 1 

and 2 refer to the Treatment Plant innovations. Case 3 refers to the Mineral Resources 

innovations through the Resource Extension Project. 

 

8.1 Case 1: Plant Utilization 
 
A study of the performance of the JMPI Main Treatment plant was conducted in order 

to establish the relationship between technological innovation and the impact on plant 

utilization. The plant performance (Figure 8.1) shows that there was a steady rise in 

plant utilization from 1996 up to 1998. From 1998 there was a gradual decline 

reaching bottom low in 2002 (72% utilization). Intervention occurred in 2002 and a 

recovery trend followed immediately that has been sustained up to 2008 (82%). 
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MTP Performance 1997 to 2007
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Figure 8.1: Main Treatment Plant Performance  

Source: Jwaneng Mine- Treatment Plant Business Unit Presentations, JMPI. 
 

The following changes occurred to the Treatment Processing flow chart during the 

period under review:   

• 1989 commissioning of the Recrush Plant (RP);  

• 1994 introduction of the 4th DMS stream with impact on increasing plant 

capacity; 

• DMS expansion was followed by upgrade of cyclones; 

• The expansion in capacity created positive feedback through RP bottleneck as 

it could not treat all MTP tailings; 

• 1997 introduction of CONTOPS (continuous operation shift cycles).There was 

a slight capacity increase, albeit below expected target. This was caused by 

bottle-necks downstream of the process flow due to limited pumps and 

Recrush Plant (RP)) capacity; 

• 2002 change in screens to get rid of particular ore sieve size (-3mm ore 

fraction removed from process system); 
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• The changes in screens disrupted steady state operation due to lack of 

standardisation on all preceding step changes to various facets of the plant; 

• By the middle of 2002 the plant utilisation performance had deteriorated 

significantly as a culmination of a series of breakdowns and bottlenecks 

associated with preceding capacity expansion and other changes; 

• It was also noted that employee morale was very low following an industrial 

action in early 2000. This factor was clearly visible in the way employees 

were showing disinterest in matters surrounding the resolution of the existing 

problems. 

The root cause of the deterioration in plant utilisation performance was the absence of 

a strategy to understand systemic problems. Whenever change of one parameter 

occurred in the plant there was no all-encompassing approach to understand the 

possible impact on the other elements within the bigger system. In other words, the 

plant was now grossly under-designed and requiring redesigning.  The nature of 

problems required a holistic approach.  

The analysis of strategic thought217 in the public sector concluded that problems 

present themselves as interrelated ‘messes’. Tony Blair was quoted as calling for 

‘keeping the bigger picture and seeking joined-up solutions for joined-up problems’. 

This approach was identified as key to addressing systemically related problems.  

The major intervention occurred in 2004 when the Treatment Integrated Action Plan 

(TIAP) was implemented. This plan was based on a holistic approach to plant 

maintenance. TIAP called for a thorough analysis and understanding of the various 

components contributing to plant utilisation such as plant unavailability related to 

engineering breakdowns. This was achieved through a systematic problem solving 

approach where issues of plant maintenance, training, employee climate, and 

management were integrated into a single problem definition. Equal attention was 

paid to both engineering aspects and people issues. Social issues covered a wide array 

of aspects from employee climate aspects such as change room facilities, working 

hours, and bonuses to employee involvement in decision making. All facets of the 

problem definition were tabled and investigated. The issues identified were included 
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in the ‘hit list’. Unlike the past strategies, TIAP advocated for employee participation 

across the employee bands (from shop floor attendants up to the managers). The 

results of these changes were as follows: 

• For the first time all employees became motivated to participate in finding 

solutions. Various inter-discipline task teams were formed and deployed in 

identified problem areas;  

• There was so much self-driven motivation that a new brand emerged code-

named ‘IMAD’ that meant from an individual employee perspective ‘I made a 

difference’; 

• A phenomenal number of ideas and suggestions were pulled together and 

thoroughly scrutinised;  

• To speed up the resolution of identified problems, teams or ‘hit squads’ were 

formed and deployed to various sections of the processing stages;  

• Resolution of most bottle-neck problems was achieved in a short space of 

time.   

In retrospect the intervention through TIAP in 2004 effectively led to a steady rise in 

plant utilisation and availability (2003 to 2008) as shown in Figure 8.1.  

Theory explains the MTP utilization trend in an interesting and insightful way. The 

early stages in gains in utilization from 1996 to 1998 were a response to the radical 

innovation wave introduced through the plant capacity expansion in 1994. This 

expansion, however, performed below expectation due to some underlying systemic 

factors that had not been addressed by the plant expansion. 

The gains in performance achieved at the early stages became unsustainable resulting 

in a steady decline from 1999 up to 2004 when the overall plant utilisation reached 

lowest (74%). The major cause of the fall in utilisation was identified as high plant 

unavailability due to constant breakdowns. 

Applying the concepts of technological guideposts and dominant design discussed in 

Chapter 4 provides context to the analysis. Firstly, the period postdating 

commissioning of a major technological artefact or major changes in the design of an 

artefact is associated with a discontinuity pushing up utilization (as seen in the initial 

stages of the utilisation graph in Figure 8.1). At this stage the technology is fluid and 
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requires incremental adjustments, in similar nature to the period during development 

of the dominant design. 

The gradual decline shown in the graph from 1998 to 2004 indicates that incremental 

innovations required to sustain the performance were lacking resulting in the early 

gains of radical innovation being eroded. The relationship between radical and 

incremental innovation has been defined as complimentary. This was established 

through research work on progress under two different systems, innovation (radical) 

and Kaizen (incremental) 218.  The development of innovation under the two schemes 

is shown in Figure 8.2. 

Innovation

Innovation plus Kaizen
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Kaizen

Innovation
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Time

 
Figure 8.2: Innovation progress comparison to Kaizen  

Source: Imai, M., 1986. 
 

It is argued that radical and incremental innovations are complimentary and are both a 

necessity in any innovation strategy. According to this argument, innovation does not 

always achieve a stair-case progression as anticipated due to natural deterioration 

affecting all systems. It is further argued innovation requires the Kaizen strategy to 

sustain it176. The TIAP intervention for the case under discussion, acted as Kaizen 

resulting in recovering and sustaining the early radical innovations. As a result the 

Treatment Plant utilisation is projected to reach 90% by 2010. This is far much higher 

than the predictions of the original plant design capacity of 75%. It is evident that any 

innovation progress whether radical or incremental, requires continuous sustenance 

through further innovations 

                                                 
218  De Wit and Meyer, 2005, p319-320 



   

 115

An important insight also comes from the Innovation Dynamics219 model (product 

versus process innovation) shown in figure 8.3 below.  
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Figure 8.3: The Dynamics of Innovation- Process versus Product innovation  

Source: Utterback, 1994, pxvii & 91-96 
 

The following relationship between product and process innovation is depicted in the 

various stages of the model in Figure 8.3. These are outlined below: 

Fluid phase: – rate of product innovation highest at formative stages. This stage is 

associated with high rates of experimentation on product design and operational 

characteristics. At the same time the rate of process innovation is significantly 

low. 

Transitional phase: – rate of major product innovation slows down. Product variety 

makes way for standard designs. 

Specific phase: – rate of major innovations dwindles for both product and process. 

Product and process innovation appears in small incremental steps. Industry 

focus changes to cost, volume, and capacity. 

The JMPI innovation can derive benefits from insights gained from the Dynamics of 

Innovation model. The source of new innovations should be derived from strategising 

around the interplay between product and process innovation. 

 
 

                                                 
219 Utterback, 1994, pxvii-xviii; 91 
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8.2 Case 2: Plant Ferrosilicon Consumption 
 
Plant consumables such as Ferrosilicon contribute significantly to the operation costs 

of the JMPI processing plant. On average they account for about 20% of the annual 

budget. Ferrosilicon (FeSi) is a flocculent used in the plant dense medium separation 

process. A consumption reduction strategy is therefore a key measure of plant 

performance. The JMPI Treatment plant offers a classical example of how a 

combination of social and technological innovation has contributed effectively to cost 

reduction. In this particular case the human factor was showcased as the driver of 

innovation. Classical theories of technological determinism were severely challenged. 

The consumption graphs of FeSi flocculent are shown in Figures 8.4 for the period 

2000 to 2007. 
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Figure 8.4: FeSi Consumption for the JMPI Treatment Plant since 2000  

Source: Jwaneng Mine- Treatment Plant Business Unit Records, JMPI. 
 

To understand the trend in FeSi consumption shown in Figure 8.4, a process engineer 

involved in the project was interviewed and the following extracts were part of the 

discussion: 
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• From 2000 to 2003 the plant had attained a stable FeSi consumption profile 

on the existing plant. It can be assumed the plant had attained a dominant 

design on the aspect of  FeSi management; 

• As discussed in Case 1, the major change that occurred to the plant was in 

2002 and involved the replacement of screens as a way of ‘de-bottlenecking’ 

the Recrush Plant; 

• FeSi consumption rose drastically from January 2003 reaching a peak in 

April 2004. This represented a total systems breakdown in the FeSi recovery 

process; 

• On analysis of the causes, it was clear that the changes instituted to the 

screening process in 2002 where single-deck screens were replaced by 

double-deck screens did not yield the expected results. The new screens were 

poorly designed and far less effective than the previous system in the 

recovery of FeSi; 

• Multi-discipline teams (hit squads) were formed to trouble shoot the problem. 

A series of investigations were conducted. These included several 

experiments testing various screening methods. Eventually a new screen 

design totally different from the standard design recommended by the 

manufacturer was found and implemented; 

• By July 2004 the plant FeSi consumption trend started to decline. By June 

2005, the consumption trend had been restored to pre-2003 levels of the 

original plant design.  

 

8.3 Case 3: Jwaneng Resource Extension Project (JREP)  
 
The JREP is a project initiated to evaluate the Jwaneng mine resource beyond the 

current resource definition. An extension of the resource will extend the mine life by 

availing more mineral resource to mining. The target depth of evaluation was 1000m 

compared to current resource depth of 400m. Previous drilling campaigns have been 

carried out to a limited depth of 200m. The drilling was to be conducted using 

diamond drilling technology. The first phase of the project involved pipe volume 

delineation drilling. Deep boreholes were to be drilled from outside and within the 
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kimberlitic ore body to define contact points for resource modelling. The second 

phase would involve generating kimberlitic samples for grade evaluation purposes 

and would also utilise diamond core drilling techniques. 

 
JREP Challenges 
 
The JREP faced a number of challenges some of which are listed below: 

• Unavailability of detailed data from past drilling campaigns on drilling 

parameters in kimberlite, borehole deflection, appropriate drilling chemicals, 

and borehole orientation. This would hinder effective planning; 

• Unavailability of expertise in kimberlite drilling; 

• Difficulties in drilling deep boreholes in kimberlite due to problems such as 

borehole side-wall collapse and losing drilling equipment in the boreholes; 

• Borehole deflections would result in boreholes missing intended target 

contact points. The deflections were caused by extended drilling through the 

country rock aiming for kimberlite contacts; 

• The drilling chemicals available on the market were developed for drilling 

soft sediments associated with oilfields formations. These needed further 

development to suite kimberlite drilling. The development of drilling 

chemicals was to be funded by the JREP; 

• The project timelines for the JREP were tight and failure to deliver on time 

could significantly impact the Jwaneng mine Long Term Plan. 

 
JREP Innovations 
 
In order to overcome these challenges the JREP sought to find new innovative ways 

in carrying out the project. The JREP innovations are outlined below: 

• Unavailability of historical drilling data 

The project team had to network and obtain data from similar projects conducted 

within the Group of Companies. Data included retrospect analysis of drilling 

projects, equipment specifications and other relevant attributes of the projects. 

During the project, the JREP collected and analysed different types of data and the 

insights obtained were fed back into the drilling tactical planning.  
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• Lack of skills 

The JREP was set-up as an autonomous project team separate from the mining 

production activities of Mineral Resources Management and this allowed more focus 

on the project work. 

• Resources 

The JREP benefited from sufficient levels of financial capitalization. This allowed 

extensive investigation of feasible technology that was not fully defined before-hand. 

The project team was similarly adequately staffed to ensure delivery on set timelines. 

• Focus on learning 

The project team has put mechanisms in place to capture and analyse lessons learnt. 

The new knowledge was fed back into planning. This attribute was showcased in the 

development of appropriate drill chemicals in conjunction with the contractors; the 

selection of appropriate core orientation tools; the application of the core scanner; 

the development of a polynomial formula that improved borehole planning by 

mitigating against excessive borehole deflection. 

• Difficulties in drilling kimberlite 

The first contractor engaged could not effectively deliver due to several reasons, 

such as, treating technology as given, thereby failing to innovate; failure on contract 

management; under-resourced; limitations to equipment capacity. A drilling 

technical limit defining the maximum kimberlite drilled depth was established at 

around 400m.The second contractor engaged, had a better orientation to learning, 

was better resourced (equipment and human), and delivered as per contract. 

However, the gains obtained in terms of penetration depth were marginal. A 

kimberlite drilling technical limit depth was established at around 550m. The next 

phase of JREP will require drilling machines with better capacity that can achieve 

kimberlite drilling depths of up to 700m. Currently a more resourced drilling 

contractor has been identified. The capacity of machines is tremendously greater 

than the previous two contractors. Investigations are currently underway to establish 

the appropriate drilling chemicals that will be required in drilling kimberlite with this 

type technology. The project team has already conducted a workshop to deal with 

the anticipated challenges that the new technology will bring to the project. 
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JREP Success Retrospect Analysis 
 
The success of the JREP can be attributed to the following factors: 

• Strategic approach to the investigation of appropriate drilling technology; 

• Adequate financial resources availed to the project; 

•  Adequate skills within the JREP project team; 

•  Autonomy in the organisation of the JREP allowing flexibility on project 

definition, scope, and selection and testing of technology;  

• Strongly developed orientation to learning as seen by technology research 

and development activities that were carried out in partnership with 

developers;  

• Good relationships between the JREP and its contractors (where contractors 

are viewed as partners when it comes to innovation around technology). 

The JREP project shows the existence of both radical and incremental innovations 

associated with technological innovation. Incremental innovations were associated 

with cumulative learning, such as seen in the use of improved drilling chemicals, 

changing the way technology is deployed, monitoring efficiency parameters such as 

drilling speeds, quality of drill core, and other machine variables for optimum 

performance. Radical innovations were triggered by the identification of technical 

limits. The technical limits are similar to dominant design states of technology. The 

limits could only be overcome through the acquisition of drilling machines with 

improved capacity. The interplay of radical and incremental innovations as was 

discussed in the previous two cases is again emphasised in the JREP case. Innovation 

has again been shown to be a multi-disciplinary emergent phenomenon, requiring 

appropriate enablers such as strategy, leadership, resources, space, and learning.  

 

8.4 Conclusion  
 

Theory of social construction of technology makes the analysis in case 2 easy to 

comprehend. The development of technology was analysed with respect to closure, 
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stabilization, social shaping, interpretive flexibility, and the influence of social 

groups220 . It was concluded that: 

Technological development was a non-determined, nonlinear, multi-

directional flux that involves constant negotiation and renegotiation of 

among and between groups shaping the technology. 

It has similarly been argued that ‘technical innovations require complementary social 

innovations, which often are the main bottlenecks in the adoption of innovations’221. 

This shows the power of social construction of technological innovation. If the 

workers had taken the plant design as given there was not going to be any scope to 

institute changes in parameters, hence innovation. The forces of technological 

determinism and social constructivism have been shown to operate simultaneously.   

The insights from the two theories of innovation discussed in Case 1, incremental 

versus radical innovation and the dynamics of innovation (product versus process 

innovation) are relevant to the other cases studied as well. This is because the two 

models of innovation cannot operate independently of each other, but must 

complement each other. The cases under review have shown that the JMPI has 

tremendous capacity to innovate. 

Technological innovation in the JMPI could be developed further by realising that 

social practice and technology shape each other as they co-evolve. The key role 

played by social actors cannot be over-emphasised, as has been shown from all the 

cases discussed. 

 
 

 
 
 
 
 
 
 
 
                                                 
220  Bijker, E., Hughes, T.P, and Pinch, T., The Social Construction of Technological Systems. 1987, 

p13 
221 Tuomi, 2002, p215 
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Chapter 9 

 

Benchmarking 
 

 

9.0 Introduction  
 
Jwaneng mine is determined to be a global benchmark diamond mining business. To 

The JMPI is striving to achieve this goal by learning from leading innovative 

organisations from both the resource sector and in dissimilar manufacturing sector. 

Benchmarking was conducted with world renowned organisations as a way of 

developing appropriate innovation strategies. Two cases considered for benchmarking 

were the Toyota South Africa Car Assembly Plant and BHP Billiton’s Iron Operations 

in Australia. A visit to the former was conducted whereas only information in public 

domain obtained through the internet on the latter was used for the analysis. The 

benchmarking focused on innovations in business strategy, business process, 

technology, organisational learning, and culture.  

 

9.1 Case 4: Toyota South Africa Car Assembly Plant  
 
Toyota South Africa Car Assembly Plant is located in Durban and is a subsidiary of 

Toyota Motor Company. Toyota has developed and thrives on an unparalleled culture 

of innovation driven by the Japanese philosophy of Kaizen. The emphasis is on 

people as key drivers of efficiency, profitability and sustainability. A combination of 

long term business strategy, a lean production system, customer focus, and employee 

involvement drives the Toyota innovation engine. According the President of 

Toyota222, the Toyota Way philosophy is based on two main pillars, namely, 

continuous improvement and respect for people. It is a people-centric philosophy that 

is supported by working, communicating, resolving issues, and growing together. The 

                                                 
222 Fujio Cho (in Liker, 2001) 
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Toyota Way223 is constituted of 14 principles grouped into four broad categories, 

namely; Long-Term Philosophy, The Right Process Will Produce the Right Results, 

Add Value to the organisation by Developing Your People, and Continuous solving 

Root Problems Drives Organisational Learning. The detailed comparisons between 

Toyota South Africa assembly plant and the JMPI are outlined below. 

 
Strategic focus 
 
Toyota’s has a philosophy where management decisions are based on a long-term 

strategy even at the expense of short-term financial goals. In contrast, the JMPI 

balances long term strategy and short-term strategy by running them in parallel. The 

current JMPI Five-year strategic pillar of sustainability is aimed at ensuring the future 

business profitability is not sacrificed for short term gains. However, today’s business 

must make the desired profits. The difference in strategic orientation does not 

constitute a weakness by either organisation, as the circumstances they operate in are 

significantly different. 

 
Business Process Innovation 
 
Toyota’s success story is hinged on business process innovation. The guiding 

philosophy is that the right process will bring the right results. Along with this 

philosophy Toyota has developed several principles that guide their business process 

innovation. These include designing production lines that allow continuous 

production, levelling of workload, easy identification and fixing of faults, optimizing 

production levels through production pull systems, standardisation of tasks and 

processes, continuous improvement, visual control systems for timely identification of 

faults and bottlenecks, and use of reliable thoroughly tested technology. Toyota has 

thrived to strike a balance between standardised workflow and flexibility for 

innovation. To support its innovations, Toyota Motor Company has a dedicated R & 

D unit that develops the technology and processes that are deployed at the various 

subsidiary plants distributed across the globe. 

When compared to Toyota, the JMPI business innovation activities can be improved 

in various ways. Firstly, the integration of processes and people in the JMPI is not 
                                                 
223 Liker, 2001 
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optimised due to lack of integrated information systems. A current initiative of 

introducing mining business integration software called In-site is aimed at addressing 

this issue. When fully adopted In-site will improve the integration of the JMPI 

processes. Secondly, the Just-In-Time (JIT) production concept was implemented 

partially only targeting the spares supply chain. The just-in-time has been successful 

in reducing the inventory levels of spares needed for equipment maintenance for both 

mining and treatment plants. This success is credited to the implementation of the 

SAP system in the supply chain. The JIT did not go full circle to cover the core 

production line. High inventories of mined but unprocessed ore still fill up the 

stockpiles. This tendency has resulted in the double handling of ore. This is a waste as 

it increases production costs. Thirdly, the demand pull concept is applied in the 

product assortment planning. The assortment plan is determined by the market 

demand for certain types of the product. Strict adherence to the specific assortment 

required by the customers remains a challenge. Fourthly, the JMPI operates on 

scheduled maintenance system. Maintenance outside schedule has to be driven by 

breakdowns. The proportion of break-down induced maintenance to the scheduled 

maintenance has been rising over the past few years. This implies that that the current 

strategy is not yielding the desired results as it is reducing the plant availability. The 

belief of sweating-out the machines in order to improve utilisation is yielding negative 

results. A review of this maintenance philosophy is required in order to establish the 

optimal way. Fifthly, visual controls have been used effectively in the Mining 

Dispatch systems, Processing and Recovery plants where automation is highly 

advanced. There is still scope to extend their use to other areas of the production line, 

for example, on the management of ore stockpiles. This will go a long way in 

reducing build-up of unnecessary inventories. Application of visual controls within 

the JMPI is lagging behind and it has been shown that most of the delays impacting 

plant availability and utilisation are attributed to the management of the interface links 

or hand-over-take-over joints such as between Mining and Treatment or between 

Engineering and Treatment or Engineering and Mining. The links will require, first of 

all the implementation of integrated information systems, and secondly, placement of 

appropriate visual controls that detects and alert the emergence bottle-necks. Finally, 

the selection of technology for use in the JMPI is considered a key aspect that impact 

on business process. The guiding philosophy in selection is that the technology in use 

has to be thoroughly tested before adoption. Exceptions to this rule have been 
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recorded where the technology has been modified to suite local use. The JMPI relies 

on the Group R&D facility for technology development. Where technology cannot be 

developed in-house the R&D arm relies on scouting for appropriate technology from 

the open market. One major setback on business process innovation for the JMPI is its 

rigidity caused by an overload of procedures and standards. Some of these are 

counter-productive as their enforcement leaves limited room for innovation. 

 
People Development 

 
Important lessons can be learnt from Toyota’s focus on people development. Toyota 

believes that there is value to the organisation through developing their workers. 

Three guiding principles are used by Toyota to achieve this. Firstly, Toyota believes 

that leaders must be grown so that they thoroughly understand the work, live the 

philosophy, and teach it to others. Secondly, Toyota believes in developing 

exceptional people and teams who follow the company’s philosophy. Finally, Toyota 

respects its extended network of partners and suppliers by challenging them and 

helping them improve. 

In comparison, an analysis of the JMPI shows that people development as highlighted 

in the climate survey results (chapter 7) is still a challenge. Current initiatives are 

focussed on developing Jwaneng mine DNA values across all employee levels. 

Secondly, the reward system still favours individual performance compared to team 

achievement. Thirdly, project failure rates have been high in the past. Project 

management has been identified as a major weakness in the production interface. 

Mitigation measures have been put in place aimed at the creation of capabilities in 

teams. This has become part of the current strategy and has been prioritised as one of 

the 5 year strategic pillars. 

Finally, the company culture has been to implement its systems in secrecy. This has 

hampered sharing important information with customers and suppliers who will help 

them innovate on their products as well as help the company improve its product. This 

is a major setback to the JMPI thrust to innovate. There are current initiatives to create 

strategic partnership in key areas of R &D. 
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Organisational Learning 

 
The JMPI faces challenges such as safety, equipment utilisation, cost reduction, 

project execution effectiveness, and revenue improvement as mentioned earlier in 

chapter 1. The ability for the organisation to learn has been identified as a major 

driver to overcome most of these challenges. The JMPI can learn from Toyota’s 

experiences on this regard.  

Toyota’s key philosophy of continuous improvement is full of insightful lessons for 

the JMPI. As stated in the Toyota Way the underlying principle is that continuously 

solving root problems drives organisational learning. This principle requires a process 

of identifying problems, fixing them, learning from them, and improving processes 

based on the obtained new knowledge. At Toyota, there is total employee 

mobilisation and involvement in their continuous improvement programs. 

Implementation is swift and the lessons learnt are availed through the computerised 

database that is accessible to all other operations and subsidiaries. Toyota believes 

managers should go and see for themselves at the shop floor in order for them to 

understand the problems better. On decision making, Toyota believes consensus must 

be reached through engagement of all relevant stakeholders. Once a decision is 

reached implementation is carried out rapidly. In this way, the success rate of 

decisions is high.   To become a learning organisation, Toyota has learnt that it takes 

relentless reflection and continuously building the capabilities for continuous 

improvement. Toyota avails resources for learning through its Quality Circles where 

teams compete to generate ideas and solve problems encountered. People 

development is enhanced by training employees to a level where they can interchange 

duties along the assembly line. Poor performers are retrained through the DO-JOUR 

systems. High performers are seconded to other operations for more exposure as a 

way of motivation. The performance management system favours both individual and 

team performance. 

An analysis of the JMPI shows that recently there has been a drive to push managers 

more often to visit the shop floor. This enables managers to interact with the workers 

and understand their problems better. This was not the case in the historical past. On 

decision making, the JMPI has adopted the principle of ‘Simple-Fast-and Effective’ as 

the slogan for driving decision making. Managers are required to be decisive and to be 
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fast implementers. The effectiveness of decisions arrived this way has not been 

established yet. 

There is no clear policy on information sharing and hence creates infirmities in 

organisational learning. It is only the Treatment business unit where a knowledge 

management system is in place and the fruits are being realised. This culture now 

needs to be embedded across the production interface. The performance management 

system still favours individuals compared to teams. Poor performers are monitored 

through a performance improvement program. Generally poor performance is 

punished through disciplinary action. This negatively impacts organisational learning. 

The benchmarking exercise with Toyota South Africa assembly plant confirmed the 

14 principles of the Toyota Way. These have become engrained in all aspects of 

Toyota employees’ life. The JMPI clearly is moving in the right direction. The 

Jwaneng ‘DNA’ and set of values in place will be key drivers for cultural change. If 

these are fully developed and engrained in the organisation the JMPI innovation 

strategy is set to succeed.  

 

9.2 Case 5: BHP Billiton - Mining Innovation 

  
A comparison between BHP Billiton’s Australian iron mining operations and the 

JMPI was conducted focussing on the challenges associated with the two’s business 

models. The comparison was extended to the performance of tyre management life 

cycles at the two organisations. 

 

9.2.1 Business model comparison  
 
BHP Billiton is a leading iron ore producer in Australia. It exports raw iron ore to 

furnaces in Japan. BHP relies on an extremely efficient business model. It has to 

deliver iron ore as per the contract specifications of ore tonnage, quality, and on time. 

BHP iron mines are located approximately 80km away from the rail/ sea harbour 

exchanges where the iron ore is offloaded from rail wagons into large specially 

designed cargo ships for transportation across the sea for over 1000km. The BHP iron 

ore mines are separated by several tens of kilometres. The geology at each mine is 
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unique and complex. Because of this natural variability the iron ore produced from the 

different mines are of a different quality and grade. The ore quality and grade window 

defines by the customer is very narrow, and therefore BHP has to ensure that the 

correct ore blend is achieved consistently. The business model is very dynamic and 

the schedules are very tight. Stiff penalties are the norm in managing and coordinating 

the supplier-contractor business model. BHP has a string of contracts with its own 

mining contractors, their suppliers, its transporters (both rail and road), port facilities, 

its financiers, and shareholders.  

There are several factors that have enabled BHP to deliver exceptional results against 

the challenges in its operations. The factors include:  

• Clarity of value proposition; 

•  Versatility of business model; 

•  Commitment to continuous innovation; 

•  Commitment to efficient operations;  

• Committed and motivated workforce that find the success highly rewarding; 

• Commitment to attract and retain top talent employees; 

• Commitment to offering highly competitive remuneration packages; 

• Commitment to life-long learning; 

•  Commitment to long term investment in high technology; 

•  Commitment to understanding the resource through investing in sampling and 

resource evaluation; 

•  Commitment to ore quality control through dilution management; 

• Commitment to customer satisfaction; 

•  Commitment to environmentally friendly mining operations. 

An analysis of mining innovation in Australia224 highlights how it was unimaginable 

for any company to viably exploit the vast iron deposits located in the jungles and 

deserts of Australia, just a quarter of a century ago. The iron mining business model 

of BHP has challenged that theory completely. 

                                                 
224 Wright and Czelusta, 2003 
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In comparison, the business model of the JMPI is not all that complicated. Diamonds 

mined by the JMPI are not a bulk commodity but a gem product. Transportation to the 

markets is not a costly exercise (despite the security costs). The business model is 

based on a supplier of choice downstream. The link to the customer is through a 

network of sister companies. The key requirement from the JMPI is to deliver 

diamond parcels with a specific assortment based on customer tastes on quality and 

value. 

An analysis of the production process shows that when compared to the BHP business 

model, the JMPI is still a long way to go. Similarities exist on challenges related to 

ore quality management and cost reduction on consumables such as tyre life 

management (wear-and-tear reduction). The management performance for both 

companies will be compared on Haul Truck Tyre Life Cycle Management. 

 

9.2.2 Haul Truck Tyre Life Cycle Management  
 
The Tyre Life Cycle management has become a key performance indicator for mining 

operations globally due to the high cost of rubber. In the past no one could bother on 

managing the haul road tyre life cycle. Things have changed drastically in the past 

five years due to high demand for tyres driven by Asian fast emerging economies 

such as India and China. Table 4 below makes a comparison of the initiatives put in 

place by BHP and by the JMPI. In general, tyres are consumables that account for 

between 10 to 20% of mining production costs for large open pit mines.  

 
Table 3: Tyre Management Innovation Comparison between BHP Billiton’s Australian Iron 

Mining Operations and JMPI 

Source: Comparison by Author. 

Tyre Management 

Aspect 

BHP Billiton JMPI 

Tyre Brand Suitability Long term standing contracts 
with key suppliers  

No long term supplier contract 
commitments   

Loading Capacity Managed continuously and 
effectively 

Historically not managed, but 
now management initiated, but 
effectiveness still to be 
achieved. 

Shift Cycles Tyres are managed through an 
integrated database. The 
inspections are well outlined 
and reports are generated on 

Tyre life cycle management still 
on an ad hoc basis. Save for a 
few spreadsheets there is no 
integrated database in place on 
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consumption trends. tyre management. 
Climate The climatic conditions are 

desert with brief wet seasons. 
The climatic conditions are 
desert with brief wet seasons. 

Road Surface Conditions Prioritized haul road 
maintenance. 

Haul road maintenance not 
prioritized, and often under 
resourced. New initiatives 
currently being tried for 
example there is a Dust-aside 
program aimed at improving 
haul road conditions.  

People The tyre management initiatives 
are delegated to qualified 
engineers. 
There is total mobilization of 
production teams to ensure 
maximum commitment and 
awareness on initiatives. 
Haul truck operators are trained 
on tyre management and 
rewarded for achieving targets 
of tyre life. 

The tyre management initiatives 
are delegated to lower level 
mine personnel (foremen). 
There is poor mobilization of 
production teams in tyre 
management initiatives. Tyre 
management awareness is poor 
among operators and haul-truck 
drivers.  
Haul truck operators are not 
properly trained on tyre 
management. 
No rewards and incentives are 
provided for achieving targets 
on tyre life. 

Tyre Maintenance Tyre maintenance is 
systematically scheduled and 
implemented continuously. 
This has allowed defects to be 
identified and rectified on time, 
thereby extending tyre life 
cycles. 

In the past tyre maintenance was 
on an ad hoc basis, however, 
currently it has become 
systematised. Tyre hazard 
identification and analysis are 
now conducted monthly.  

Tyre Life Cycle Achievement Achieved an average of 85 000 
tyre life kilometres (equivalent 
of 12000 hours) above an 
industry average of 75000 tyre 
life kilometres.   

Achieved an average of 4306 
hours of tyre life against a target 
of 4357 hours. 

 

The tyre management performance trends for the two organisations are shown below: 

Figure 9.1 below shows the Tyre Life Cycle performance for BHP Billiton’s 

Australian Iron Mining Operations versus the average Industry Scrap life trends. 
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Figure 9.1: BHP Billiton’s Australian Iron Mining Operations Tyre management Performance  

Source: Western Australian Operations: Presentation to Business Analysts June 2005, James Shaw.  
 

BHP Billiton’s Australian Iron Mining operations’ average tyre life has been 

sustained above industry average for the past seven years. This has been the outcome 

of many tyre management initiatives such as the ongoing Tyre Management 

Improvement Program. According to the BHP Vice President, the excellent results on 

tyre management were because of the major initiatives the company instituted 

recently. These included: 

• Use of a dedicated road crew for haul road maintenance; 

• Provision of extra water cart and road clean-up machines; 

•  Trials of various road binding agents;  

• 24 hour fitter maintenance coverage; incident report conducted on each tyre 

loss;  

• Independent tyre and road maintenance report for all mines;  

• Tyre awareness sessions for each shift quarterly;  

• Tyre awareness posters updated monthly; 
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•  Yearly goals and performance reviews that included personal responsibilities 

on tyre management. 

Figure 9.2 below shows the Tyre Life performance trend for the JMPI. 

 

Jwaneg Mine Tyre Life - 2004 to 2008
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Figure 9.2: JMPI Tyre life trends for past 5 years:  

Source: JMPI Mining Production Business unit files, Jwaneng Mine. 
 
Tyre management for the JMPI has improved significantly over the years as shown in 

the Tyre life trend in Figure 9.2. This has seen the target being raised three times over 

the period under review. The performance is still below an industry target of about 

15000 hrs. 

Most of this achievement has been attributed to the monthly analysis of the causes of 

tyre damage. The analysis focus on aspects such as listed below: 

• Causes of tyre damage (percentage of worn out, sidewall cut, repair failure, 

penetration, impact, cut separation, accident damage);  

• Road condition reports are generated monthly;  

• Quarterly independent audits;  

• Road binding initiatives such as the Dust-Aside program; 
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•  Conducting annual tyre management reviews. 

 

9.3  Conclusions  
 
This chapter has shown that innovation can be cross-pollinated across different 

firms. In each of the examples reviewed there is a close link between organisational 

strategy, technology, process, people and the development of innovation. The JMPI 

was compared with global companies with renowned best practices (world class 

performance). It is encouraging to note that the JMPI innovation performance and 

activities are comparable and are moving in the right direction.  

The JMPI innovation strategy is therefore set to succeed provided it develops and 

align the key links outlined above.  
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Chapter 10 

 

Conclusion 
 
 

10.0 Summary of findings 
 
The enabling conditions for the JMPI innovation have been identified as a supportive 

strategy, leadership, culture, organisational structure, ICT platforms, innovative use of 

technology, and interface-centred business model. 

There are problems with the current organisational culture in some units within the 

JMPI that relate to lack of trust. Lack of trust hinders innovation.  Trust is required for 

good information usage behaviours, development of social networks, organisational 

learning, and effective participation in teams, groups and networks. The Case Studies 

conducted on the JMPI indicate the importance of trust within the interface. In these 

cases, once employees became motivated they started self-organising. This resulted in 

innovations that improved the performance. Trust is therefore a key requirement for 

innovative organisations.  

Innovation has been shown to be the product of interactions between social systems 

and technology. This requires a supportive environment of organisational structures, 

business processes and information technological platforms. The theory of Socio-

technical systems highlighted that organisations and technology must not be designed 

to detail as this curtails innovation. It further recommends joint-optimization of social 

and the technology dimensions of the organisational system. This is essential for the 

JMPI that has highly mechanized plants and where the management tendency is to 

focus on machines, overlooking the people who are essential to the production 

process. 

Business model innovation requires a review of the business strategy. This should 

encompass all the dimensions of the strategy such as mission, objectives and value 

propositions. Re-configuration of the value networks along all these dimensions is a 
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great source of innovation. The two strategic dispositions of the Inside-out and the 

Outside-in can be used to complement each other as a way of deriving innovation. 

It has been shown that although in most cases organisations expect innovations to 

come from new technology through large capital outlays, the main source of 

innovation is people. As has been shown in the research, people can reinterpret 

experiment and generate new applications of technology thereby generating 

innovation. An organisational structure that allows high levels of flexibility such as 

the hypertext organisational form is therefore a key ingredient. 

Organisational learning is another key requirement and is related to strategy. As has 

been shown in the EPF, innovation is derived from the processes of experience and 

insight, complimenting each other. In this model the enabling conditions for learning 

exist at the edge-of chaos. The edge-of chaos is characterized by self-organisation. 

This requires organisational structures that are flexible. Good examples of this 

structure are the project teams in the Middle-Top-Down management structure of 

Nonaka.  

It has also been shown that organisations should not be over-bureaucratized. 

Employees should be empowered to make decisions. This requires a certain level of 

tolerance to making unintended mistakes.  This promotes experimentation. This has 

been proven in the Cases studied where current technologies that have attained 

dominant designs have been modified by workers.  

The analysis of the question of technological evolution has shown that the two 

opposing views of technological determinism and social constructivism are 

complimentary and are involved in a system of co-evolution. The emergent feature of 

the co-evolution process is innovation. It has been shown that innovation is an 

uncertain emergent phenomenon. As a result any attempt to lay out a detailed plan for 

innovation or predict the outcomes of an innovation strategy should take cognisance 

of this fact.  

Within the JMPI innovation has developed differently among the business units. This 

disparity can be attributed to the leadership styles of the different business units. The 

TP business unit has been shown to encourage participation across all employee levels 

and this explained the success showcased in Cases 1 and 2. Similar performance has 

been noted in the Case 3 involving the JREP. 
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Information technologies provide platforms for the JMPI innovation. This is through 

availing accessible communication channels that facilitates interaction and routine 

work. The use of these platforms could be optimized by developing trust amongst 

employees that will encourage progressive information values and behaviour. The 

current Jwaneng Mine values, indeed are appropriate and when fully developed and 

embedded should achieve this requirement. 

Treating the JMPI as an intersystem proved to be the most effective way of analysis. 

The intersystem approach allows analysis of both the individual elements and the 

interactions amongst the elements. Communication and interaction are essential to the 

organisation for innovation. As a complex social system, the role of people in the 

intersystem is prioritized. The intersystem view was extended to the JMPI by viewing 

it as interaction between the organisation system and the business system. Innovation 

therefore becomes a process of interaction between the business system and the 

organisational system components, hence intersystem innovation. 

There is need to balance the requirement for stability, control, and predictability 

(current bureaucracy) and structures for innovation, such as self-organisation, 

exploration, and emergency. The management should make a trade-off, as it is 

difficult to gain benefits from both of the dialectically opposed strategies.  

Finally, the JMPI should redefine innovation in order to cultivate a common 

understanding on what it entails. Currently many innovations occur unnoticed. This is 

unfortunate for innovation programs as this will result in failure to learn or optimise 

the innovation benefits.   

 

10.1  Challenges 
 
The first challenge met was associated with the triangulation methodology used in the 

research. Triangulation has a boundary judgment problem. It is difficult to constrain 

when the analysis has been sufficiently covered.  

Lack of quantitative analytical data hindered accurate analysis of some of the key 

dimensions of the research. People in organisations do not have a lot of time to spare 

for targeted interviews which formed part of this study, as a result it was not possible 

to interview all targeted key personnel. 
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Lack of a clear definition of innovation at Jwaneng Mine made it difficult to assess 

the current status, as different people held different views of what innovation was all 

about. This was attributed to the legacy system that defines and measured innovation 

on the basis of the number of ideas generated.  

 

10.2  Conclusions  
 

The conclusions derived from the multi-theoretical approach used in this research are 

that, firstly, innovation is a social practice and therefore requires a multi-disciplinary 

analytical approach. Secondly innovation is easier to understand from a systems 

theory perspective. This implies that the JMPI is also easier to assess from an inter-

systems perspective. The third conclusion is that innovation can be derived from 

structure, technology and business process.  

There are inter-related social, structural and technological factors within the JMPI that 

impact on innovation strategy. The critical success factors were identified as trust, 

flexible structures, tolerance to mistakes, reward systems, business interface 

management, training and learning, skills base, innovation strategy, supportive 

workflows, supportive leadership, change management and culture. These require a 

holistic systems approach to analyse. 

To overcome these impediments the JMPI should review the structures of organising 

work, review the business strategy, promote reach and richness in the communication 

channels, redefine innovation, reward innovators, promote empowerment in decision 

making, develop supportive leadership, and develop appropriate values.  

The JMPI innovation is set to succeed as most of the key success factors mentioned 

above have been identified as needful. Strategies have already been formulated to 

develop and improve on the shortfalls, for example the Jwaneng mine ‘Leadership 

DNA’ seeks to embed and foster innovation-supportive leadership. Similarly, the 

Jwaneng mine values seek to promote a progressive innovation-supportive culture. 

The need for a supportive structure has long been identified as one of the 

requirements. The Jwaneng Mine has made use of project teams in implementing key 

JMPI projects. This has been successful in many cases reviewed.  
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The development of inter-disciplinary teams to deal with key aspects of the interface, 

for example, the PIMT, is further evidence of the realization of the need for 

innovative structures. The current concerns and initiatives on addressing people 

climate issues is a positive development as it recognises people as the key asset in the 

JMPI. The current focus on developing competency in project management teams, 

knowledge management, and people participation in issues that concern them, also 

highlight the increasing awareness of the key drivers for innovation.  At the time of 

this research, a project team has already been assembled to analyse the current 

organisational structure in perspective of re-organisation for innovation. 

The benchmarking exercises conducted in this research showed that indeed the JMPI 

has started on an innovation journey. There are however, still more work that needs to 

be done to attain full potential. In all cases studied within the JMPI, innovation was 

derived from the participation of motivated employees in work projects. The Jwaneng 

Mine should therefore promote conditions for such project teams to thrive as a way of 

promoting innovation. Indeed, the JMPI innovation is set to succeed if the outstanding 

impediments are rectified. 

 

10.3  Recommendations 
 
As a starting point the JMPI must define innovation, understand the need, and develop 

a strategy that will enable the organisation to implement innovation programs. 

The different business units making up the JMPI have different dispositions to 

innovation. It is important to identify those units that have more developed innovation 

attributes, learn from them and cross–pollinate the knowledge across the JMPI.  

The optimization of the individual business units has advanced over the past years and 

there is little further scope of business gains in that direction. What is now required is 

to innovate around the management of interfaces. Initiatives such as the PIMT should 

be encouraged as they are a great source of innovation. 

The JMPI should adopt an intersystem approach to formulate strategies for developing 

innovation. This will allow a deep understanding of the underlying factors and their 

influence in the strategy. 

Finally, a good innovation strategy should be designed to cater for the co-evolution of 

people and technology.  
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10.4  Future Research 
 

The current research was not intended to provide fully conclusive innovation evidence 

of the entire Jwaneng Mine organisational system. The focus was rather on the 

Jwaneng Production Interface that represents the core mining production process 

activities. The conclusions on the Jwaneng Mine innovation potential based on the 

JMPI are however, very insightful and can be used for developing innovation 

strategies for the entire organisation. The research did not comprehensively deliberate 

on the interactions between the Jwaneng Mine organisational system and the 

Corporate Debswana organisation. There is therefore further scope on future research 

to consider such gaps. 

Future research on the same topic may consider different research methodologies not 

utilised in this particular research. 
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APPENDICES 
 

 

Appendix 1 
 

Mean Score Strength
(“Strongly Agree” & “Agree”)

Dimensions Mining
Company A

1 2 3 4
Manufacturing

Building, Construction & Engineering

Summary of Dimensions - EMPLOYEE

Values & Culture
2.69

3.00
2.90
2.96

65.56%

Job Satisfaction
2.64

3.10
2.94
3.03

61.56%

Management Style
2.59

3.02
2.96
3.01

60.67%

Relationships and Trust
2.54

3.00
2.93
2.99

57.12%

HR Policies and Procedures
2.53

2.91
2.85
2.89

56.30%

Change & Transformation
2.51

2.90
2.84
2.92

55.98%

Diversity
2.51

2.94
2.88
2.99

57.18%

Communication
2.50

2.89
2.73
2.74

55.43%

Training and Development
2.40

2.92
2.81
2.85

48.83%

Leadership
2.39

2.91
2.80
2.89

49.68%

Rewards, Recognition and 
Performance Management

2.37
2.74
2.64
2.73

48.80%

Overall
2.52

2.94
2.92
2.94

56.38%

Appendix 1a: Jwaneng Mine (Company A) Climate Summary Results as compared to other 
industries: Source: Deloitte & Touche 2007 (BCTWF Survey) 
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Your Scores:

“Mining”
Company A

Distribution:

“Manufacturing”
“Building, 
Construction & 
Engineering”

Comparison of Overall Distribution of Results by Industry

0

5

10

15

20

25

30

35

1 2 3 4Score Range

Scores within
range (%)

4.60%19.54%25.29%50.57%Company A

34.48%59.77%5.75%0.00%Building, Construction& 
Engineering

32.18%60.92%6.90%0.00%Mining

33.33%62.07%3.45%1.15%Manufacturing

Very Positive / Excellent

> 3.0

2.93Employer

2.52Employee

Interpretation

Score Range (1.0 – 4.0)

Problem

< 2.5
Area of Concern

2.5 – 2.69
Positive / Favourable

2.7 – 3.0

 

Appendix 1b: Jwaneng Mine (Company A) Climate Summary Results as compared to other 
industries: Source: Deloitte & Touche 2007 (BCTWF Survey). 
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Appendix 2 
 

a. Document List for Information Sources in Report 

1. Deloitte & Touche 2007 (BCTWF) Survey:  Jwaneng Mine Report.   
2. Western Australian Operations: Presentation to Business Analysts June 2005; 

James Shaw, Vice President Mining. 

3. Main Treatment Plant Historical Production Files 

4. Mining Production, Tyre Management Files 

5. Jwaneng Mine Reports, 5 year Strategy 

6. Compact Disc with targeted Interviews 

8. JMPI Production reports  

9. Company A reports 

10. Company B reports 

11. Departmental Control Self Assessment Audits (Process Assurance) 

12. Diamond Value Management Reviews 

13. Management Briefs 

14. JMPI Project Review Meetings 

15. Human Resources Files on Structures, Policies and Procedures 
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b. Targeted Interview Insight Guide 

The JMPI Innovation Critical Success Factor- Discovery Guide 
 
The objective of the Guide is to evaluate the factors impacting the Jwaneng Mine 
Production Interface (MRM-Mining- Treatment) innovation. 
 
A. Research has shown that a well developed information orientation constituting of well 

developed Information Technology (IT) Support, Information Management Practices, and 
the Human Factor (Information Behaviours & Values) are the three key parameters 
necessary for an organisation to develop capabilities to leverage information orientation for 
innovation. Please evaluate your perception on how these three dimensions are developed in 
your department or section on a scale of 1 to 7 (increasing satisfaction). 

 
1. Information Technology (IT) Support        
2. Information Management Practices         
3. Human Factor (Information Behaviours & Values)       
4. The Computer systems (Hardware & Software) in my work area are appropriate for the 

business needs           
5. Information generated in my department is readily accessible on the network and easy to 

access and share with my workmates        
6. I believe that information systems in place facilitate easy customer service delivery   
 

 
B. Evaluate the level of teamwork in your section or department. How best can you describe the 

level of connectedness and teamwork in your work area? On a scale of 1- 7 (increasing 
satisfaction) please rank your perception on this aspect. 
 
1. In my section we work as a team         
2. I find it easy to seek for help whenever I require it       
3. In my section we discuss work challenges that we face      
4. In my section we hold regular technical oriented forums where  

we share information and knowledge        
5. In my section team success is regarded more important than  

individual success           
 

C. Evaluate the level of work flexibility in your section or department. 
How best can you describe the level of liberty you have in trying new ways of carrying your 
daily work? On a scale of 1- 7 (increasing satisfaction) please rank your perception on this 
aspect. 
 
1. In my work area we work strictly according to laid down procedures     
2. In my work area there is flexibility to change work practices whenever it is necessary   
3. In my section you are punished for making mistakes       
4. In my section mistakes are accepted as part of learning      
5. In my work area I trust my workmates        
 

D. Evaluate the level of shared goals & objectives within the Mining Production Interface 
(MRM-Mining- Treatment) in terms of the following attributes: On a scale of 1- 7 
(increasing satisfaction) please rank your perception on this aspect. 
 
1. I understand our shared business objectives with other departments in terms of reciprocal 

deliverables as per the service level agreements       
2. In my department all our practices are customer focussed      
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3. In my department customer satisfaction comes second after our achievement of departmental 
goals            

4. In my department we spend 50% of our time on service delivery to our customers   
5. Production Interface Overall Success is more important than our departmental success   

 
E. Evaluate the level of how our business processes are people oriented (People centric or 

people focussed). It has been established that the success of implementing new technology or 
innovation programs hinges on how the organisation values its people. On a scale of 1- 7 
(increasing satisfaction) please rank your perception on this aspect. 
 
1. In my department people are recognised & rewarded for the departmental success all   
2. In my department people issues are given first priority ahead of production    
3. In my department people are encouraged to contribute on how best to improve processes   

 
F. The following factors have been identified as core to sustainable innovation in the best rated 

innovative organisations. Evaluate the level of development of these factors with respect to 
your work area using the scale of 1- 7 (increasing satisfaction) to rank your perception.   
1. Trust amongst team members          
2. Long range strategic focus (1- 5years) versus short range focus ( < 1 year focus)     
3. Short term employee gain  focus versus Lifelong employee benefit     
4. Admission that the department faces challenges versus baseless optimism    
5. Management commitment to solving problems       
6. Provision of resources, space & time to try new ways of work (innovate)     

 
Thank you for according us the chance to hear your views. You will be presented 
with the final findings in due course. 
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