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The mining industry is current ly going through an 
adjustment f rom high to more moderate growth as 
China’s economy transit ions from capita l- intensive 
investment to a more services-or iented economy. 
The development of  Chinese infrastructure created 
high growth and capita l- intensive expansion in much 
of the mining industry f rom the ear ly 2000s. We are 
now witnessing a renewed focus on product iv i ty 
improvements and cost savings as planned expansions 
are completed.

This is not unprecedented. A s imi lar  t ransit ion occurred 
in the 1980s as infrastructure growth in Japan tapered. 
The di fference this t ime is the role new technologies 
wi l l  p lay.  In the last  two decades communicat ions, 
automation, robot ics,  data analysis,  mater ia ls,  biotech 
and energy technologies have advanced substant ia l ly, 
suggest ing the industry could be on the verge of a 
dramatic increase in innovat ion.

Mining is an integral  part  of  the global  economy. The 
revenue of i ts top 40 companies is over US$700 bi l l ion, 
and according to some �gures,  dr ives over 45% of 
the world’s economy, direct ly and indirect ly.  I t  is  the 
largest part  of  the economy in 70 developing countr ies 
and contr ibutes over hal f  (54%) of Austral ia’s export 
earnings and one-�fth (20%) of Canada’s.  Mining 
companies have many of the biggest and most complex 
industr ia l  operat ions in the world,  drawing on suppl iers 
and technology from every cont inent and undertaking 
many of the largest projects global ly.  Their  technology 
and innovat ion groups should be amongst the most 
in�uent ia l  in the world through sheer spending power 
alone.

Despite the scale of  the industry,  innovat ion l i terature 
is general ly more targeted at faster-moving industr ies 
with shorter innovat ion t imeframes and lower capita l 
requirements.  We thought there was a gap, and within 
this context,  VCI has set out to understand the state 
of  innovat ion in the mining industry in 2014. The State 
Of Play survey aims to give an object ive appraisal  of 
the strengths and weaknesses of innovat ion in mining. 
This includes providing a picture of  how the industry’s 
global  innovat ion system works,  what could improve i t 
and how companies could improve their  effect iveness 
within i t .
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The report contains three sections, covering both the structure 
and delivery of innovation in mining:
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“The mining industry is changing, but are behaviours and operations positioned 
strongly enough or reacting fast enough to navigate this downturn?”
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VCI is a global  management consult ing 
company that focuses on the resources 
industry.  Our core focus areas are strategy, 
innovat ion, organisat ion and change. We 
work with senior leaders to overcome their 
most di ff icul t  and pressing chal lenges with 
a col laborat ive and open approach. VCI has 
bui l t  i ts reputat ion on the basis of  a deep 
cur iosi ty and applying creat ive methods to 
di ff icul t  problems. 

This is our second annual  survey and we 
have received over 230 responses from 
execut ives in the industry,  of  which 70% 
are at  the C-level  – including the chiefs 
of  strategy, operat ions, technology and 
execut ive off icers of  many of the world’s 
largest mining companies and mining 
suppl iers.  The survey represents a 
broad cross-sect ion of the industry with 
execut ives from 6 cont inents part ic ipat ing.

The Energy and Minerals Inst i tute (EMI) 
at  The Universi ty of  Western Austral ia 
connects UWA’s ta lent and capabi l i ty 
across the energy and minerals value chain, 
bui lds mult i-discipl inary networks and 
strengthens partnerships with industry and 
external  stakeholders.  Guided by a Board 
of Trustees of key industry leaders,  EMI 
provides strategic business development, 
governance, engagement and consultancy 
services across UWA.

INTRODUCTION

OUR SPONSOR

to VCI:
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ECOSYSTEM
Chapter 1:

Focused on understanding how the mining 
innovat ion ecosystem system works, 
including the roles of  large and smal l 
miners,  service companies,  researchers and 
governments.  Our recommendat ions focus 
on what is required for the system to work 
wel l  and improve the level  and qual i ty of 
innovat ion in the industry.
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Shaping the Industry Innovation System

CHAPTER 1:
Ecosystem
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The mining industry is re l iant upon an ecosystem of 
suppl iers,  service providers,  start-ups, research 
inst i tut ions,  governments and asset owners as a source 
of innovat ion. Al l  p layers contr ibute to the health of  the 
ecosystem – that is,  whether i t  is  successful ly creat ing 
cont inuous and step change improvements in outcomes 
for indiv idual  members and for society as a whole. 
Innovat ion ecosystems create mutual  benef i ts;  they are 

not zero sum. The health of  th is system is important 
for the whole industry,  and consequent ly,  of  indiv idual 
companies.  VCI asked respondents to descr ibe their 
v iews on di fferent aspects of  how i t  works and on what 
steps could be taken to move i t  to a level  enjoyed by 
those with benchmark ecosystems – such as the car 
and aeronaut ical  industr ies of  Germany and America 
respect ively.

Respondents almost universal ly agreed that the 
innovat ion ecosystem in the mining industry could be 
improved substant ia l ly.  Despite there being a general 
commitment to innovat ion in technology and services 
on an indiv idual  level ,  companies ci ted the lack of  a 
common framework to guide industry development 
as a major impediment.  Respondents overwhelmingly 
ident i f ied the development of  a common industry 
technology vis ion, ‘ the need for a coal i t ion’ ,  that a l lows 
al l  in the ecosystem to plan development accordingly. 
For instance, how can the v is ion for low-impact mining 
and ful ly autonomous value-chains unfold? This is 
part icular ly important given the long investment 
t imeframes in mining. 

A successful  example of  th is is the highly competi t ive 
te lecommunicat ions and semiconductor industr ies who 
also come together to def ine industry roadmaps, a 
necessity given the integrat ion and planning required.
Fol lowing the recent downturn in the mining industry, 
technology research and development (R&D) tends to 
be focused on more immediate shorter-term concerns. 
Many larger companies place a big emphasis on using 
universi t ies for their  f ront l ine research, part icular ly in 
Europe, America and East Asia.  A successful  mining 
industry innovat ion ecosystem requires the di fferent 
roles playing their  part ,  combining to create the 
incent ives to partner long term.
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PARALLEL INDUSTRY ECOSYSTEM EXEMPLARS

1. Semiconductor 
industry.
The Internat ional  Technology 
Roadmap for Semiconductors 
( ITRS) is a document developed 
by global  industry semiconductor 
experts.  The ITRS seeks 
to ident i fy future technical 
obstacles and shortfa l ls  so 
that the industry and research 
community can col laborate 
effect ively to overcome these 
obstacles and bui ld the next 
generat ion of  semiconductors.

2. German automotive 
industry. 
Regional ly c lose. Long-
term working relat ionships. 
Recognised symbiot ic 
re lat ionship between suppl iers 
and car makers. 

3. Telecommunications 
industry. 
Col laborat ion on t iming and 
development of  big platform 
changes. Focused on areas 
of competi t ion (consumer 
market) ,  col laborate on other 
areas ( infrastructure support ) . 
Government al ignment with 
regulat ion.

Common attr ibutes:  long-term vis ion, long-term partnerships,  leadership by biggest companies, 
h igh investment in research, l inks with universi t ies and research bodies,  innovat ion openness and 
aggressive competi t ion between companies.

EXHIBIT A
Who is impacting the mining industry the most?

“Collaborative and cooperative environments 
with aligned incentives is the only way to 
integrate technology innovation growth”
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The mining industry,  l ike many others,  has several 
dominant companies that have signi f icant strategic, 
f inancial  and pol i t ical  inf luence they can exert  upon 
both suppl iers and governments.  But these are not the 
only important players in how the industry evolves. 
Smal l  and mid-t ier  miners,  large and smal l  suppl iers, 
technology providers,  universi t ies and governments 
al l  p lay important roles in the healthy funct ioning 
of innovat ion in mining. Through the in i t ia l  survey 
and subsequent interviews, VCI has attempted to 
understand how each group is performing i ts role.

Large mining companies typical ly character ise 
themselves as fast or conservat ive fol lowers to avoid 

the r isk of  untested technology disrupt ing large, 
cont inuous product ion systems. This r isk is considered 
too high when added to the long-term market r isk that 
high capita l  investments already carry.  Large miners 
are often subsequent ly forced to choose from the 
technology presented to them without committ ing 
to a broader v is ion to guide suppl ier  technology 
development.  One suppl ier  suggests that i t  is  di ff icul t 
to make signi f icant investment in step change 
technology without the large miners indiv idual ly or 
col lect ively committ ing to a long-term vis ion for the 
industry.  As a result ,  competi t ion is largely based on 
cost rather than product innovat ion.

An important role of  big service companies is to act 
as technology integrators and to be a conduit  for 
cutt ing edge technology suppl iers into the miners. 
Feedback from both service and mining companies 
suggests this integrat ion is not working as effect ively 
as i t  could.  Part  of  the issue could be a structural  gap 
in the services sector that wi l l  be resolved natural ly 

through competi t ion.  Another potent ia l  issue may be 
the approach taken towards customer relat ionships. 
Respondents art iculated that they f ind i t  d i ff icul t 
to focus on value due to the emphasis on costs by 
procurement.  In both instances, innovat ion is often 
perceived as disrupt ive,  unpredictable and therefore 
largely suppressed.
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EXHIBIT B
Which phrase best represents your company’s approach to technology-based innovation?

Innovation Roles for Key Players
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Many smal l  technology suppl iers emerge from 
universi ty research as start-ups, working at an 
opportunist ic level  to br ing new things to market. 
However,  they often lack a clear v iew of what detai led 

technology is required through a lack of  t ransparency 
of the majors’  systems. As a result ,  they often don’t 
have the backing to move creat ive ideas ahead.

 Most  quest ions  in  the  Sta te  Of  P lay  sur vey  requ i red  respondents  se lec t  3  cho ices  f rom a  long l i s t . The f igures  quoted in  the  tex t  re fer  to  the 
percentage o f  respondents  who chose an  ind iv idua l  cho ice . The f igures  re fer  to  the  to ta l  p ropor t ion  o f  se lec t ions  fo r  an  ind iv idua l  cho ice  (and so  add 

to  100%) . As  such, the  percentages  quoted in  the  tex t  may d i f fe r  f rom those on  the  graphs .

This lack of  needs-based vis ibi l i ty and funding is 
s lowing the f low of research based innovat ion into the 
mining industry.

Publ ic ly backed inst i tut ions such as universi t ies, 
defence and research bodies have always played a 
cr i t ical  role in economy-wide innovat ion. The mining 
industry is no except ion. However,  current ly th is 
role in the mining industry appears to be diminished. 
Tradit ional  mining schools are less central  than 

histor ical ly and the biggest and most innovat ive 
global  research inst i tut ions are not as involved in 
mining as they could be. Furthermore, universi t ies 
that are act ively involved tend to look to government 
for funding more than to the industry.  Many mining 
execut ives (37%) bel ieve that an answer to improved 
innovat ion in mining l ies in bui ld ing better t ies between 
businesses and universi t ies,  improving transparency, 
communicat ion and object ives.
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“We are a small company 
struggling to develop a couple of 
small projects and do not spend 

any time thinking about innovation 
or how to develop it. So I stopped 

answering after a bit. Sorry.”

ROLE OF PROCUREMENT IN INNOVATION ECOSYSTEM

• Segmenting 
suppliers into cost-
focused and value-
focused categories

• Managing value-
focused suppliers at 
a senior executive 
level as strategic 
partnerships

• Communicate this 
approach with 
procurement and 
update decision 
metrics

This survey indicates that the best method to encourage greater suppl ier  innovat ion is for both suppl iers and 
customers to focus on value del ivery,  not just  costs.  However,  interviews indicated that a cost minimisat ion focus by 
procurement funct ions is suppressing suppl ier  innovat ion. Costs are an important factor in choosing suppl iers,  but 
they should not be the only considerat ion.  A framework for managing the role of  procurement should include:
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Governments have the potent ia l  to play a v i ta l  role in 
shaping the future,  but have work to do. They have the 
capacity to inf luence the evolut ion of  global  mining 
technology hubs and how they interrelate.  This is a 
point under l ined by respondents,  around hal f  of  whom 
(44%) chose the development of  ‘ incent ives to attract 

technology based service companies’  when asked 
what government can do to encourage innovat ion 
in the industry.  In such a global  industry,  u l t imately 
the answers wi l l  have to come - as one respondent 
says -  ‘ f rom the mining industry i tsel f ,  not f rom the 
government’ .
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“Equipment suppliers often have a 
commercial driver to lead the innovation 
effort. Large mining companies have the 

greatest capacity to fund R&D efforts, 
but the company’s commitment to any 
R&D program can wax and wane with 
management changes. Really complex 

innovation, such as major process 
technology shifts, still often requires input 

from ‘expert’ research institutions.”

EXHIBIT C
Which overarching government or industry body action will have the biggest impact on innovation
in mining?
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Partnerships, Collaboration and
Innovation Flow

Partnerships and col laborat ion creates the necessary 
f low for the innovat ion ecosystem, but feedback from 
mining execut ives suggests that the industry needs 
to be more del iberate in forming and maintaining 
substant ia l  strategic partnerships.  The result  is 
demonstrated by respondents saying a transact ional 
att i tude towards suppl iers is the biggest problem 
facing col laborat ion in mining. Toyota is a famous 
example of  how a business benef i ts f rom working with 
suppl iers better.  Toyota act ively invests in educat ing 
and tra in ing their  suppl iers and helping them scale 
their  business. The result  is  that their  suppl iers are 
more innovat ive and creat ive.  Toyota real ised quickly 
that a large degree of their  own innovat ion was rel iant 
on – and dr iven by – their  suppl iers.

Without the development of  targeted strategic 
partnerships,  col laborat ion with key suppl iers can 
fa l ter  due to poor ly a l igned object ives result ing in 
complaints of  a poor f i t  f rom both s ides. Interest ingly, 
i t  seems that effect ive suppl ier  re lat ionships tend 
to go hand-in-hand with act ive leadership in the 
industry.  Two-thirds of  companies that ‘ lead across 
industr ies’  have support ive relat ionships with their 
suppl iers as opposed to only hal f  of  sel f-descr ibed 
‘conservat ive fol lowers’ .  The key ski l l  is  in ident i fy ing 
which relat ionships should be targeted as strategic 
partnerships and which partnerships should be 
predominant ly cost-based. These wi l l  l ikely be in 
those areas with l i t t le potent ia l  innovat ion and which 
are commodit ised.

EXHIBIT D
Which phrase best represents your company’s approach to technology based innovation?
In your stated key focus area, how are suppliers helping you to achieve your goals?

One of the main chal lenges facing miners when 
consider ing col laborat ion with suppl iers is the 
prospect of  intel lectual  property leakage and 
secur ing propr ietary knowledge (given each large 
suppl ier  general ly works with each large miner in 
some capacity) .  In most instances there is no real 
competi t ive advantage to defend, and in these areas 
using open col laborat ive approaches are no threat.  As 
in al l  corporate strategies,  c lar i ty in def in ing where 
you wi l l  compete and win is cr i t ical .  Al though industry 
structure and gaming considerat ions are always 
central  concerns,  other industr ies have shown that 
i t  is  not the technology you use that di fferent iates 
performance, but ‘how i t  is  st i tched together that 
adds the most value’ . 

Other,  more overt ly intel lectual  property-conscious 
industr ies are moving away from protect ing intel lectual 
property.  Elon Musk, for instance, has declared that 
he wi l l  not defend patent infr ingements for his e lectr ic 
car company, Tesla.  The reason for th is is the lag 
effect.  By the t ime other companies have interpreted, 
developed and commercial ised Tesla’s intel lectual 
property,  Musk would expect that Tesla has already 
moved on. I t  is  worth protect ing i f  i t  can provide a 
competi t ive advantage or keep competi tors at  a higher 
cost base, but not at  the cost of  having sub-opt imal 
technology. So, does intel lectual  property matter 
as much anymore? Companies need to indiv idual ly 
decide on this point.  Whatever the choice,  c lose 
considerat ion of  the impact of  a part icular stance on 
innovat ion with partners is important.
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EXHIBIT E
What are the main impediments to productive innovation partnerships between miners and suppliers?

Business model innovat ion is beginning to change 
the landscape with respect to suppl ier  re lat ionships. 
Suppl iers are moving away from the tradit ional 
approach of sel l ing their  products outr ight with 
separate service contracts.  Increasingly,  suppl iers 
are providing a s ingle long-term service contract 
that includes access to equipment,  maintenance and 

operat ional  support ,  where both performance and 
costs are agreed in advance. Data and analyt ics is a lso 
l ikely to have increasing impacts on the speed and 
nature of  business model innovat ion. This evolut ion 
may also help overcome the cost-focused role played 
by procurement.

Several  large miners and service companies are 
current ly taking the lead in specif ic areas of the value 
chain,  such as remote mining and deep mining. Despite 
this,  the industry is st i l l  restr icted by an innovat ion 
ecosystem which is not funct ioning effect ively and 
without an adequate current push to shape i t  beyond 
some efforts to dr ive common standards. Companies 
are current ly working largely in isolat ion and the long- 

term industry thinking and planning necessary to 
achieve signi f icant improvements is absent.  The key 
quest ion is:  how to create a v i r tuous cycle of  innovat ion 
between the components of  the ecosystem? I f  mining 
companies are not seeing the value of  innovat ion and 
demanding i t ,  then suppl iers won’t  provide i t  g iven i t 
is  more cost ly to develop new innovat ions than i t  is  to 
sel l  the same products.

“Autonomous innovation is being driven 
by the coming together of three groups 

(miners, suppliers and universities)”
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Bui ld a coal i t ion that shapes the industry development roadmap for step change. This is crucial  to address the t imeframes 
involved, to support  platform integrat ion efforts and to provide the clar i ty of  direct ion required for service companies. 
I t  can be catalysed by the inf luent ia l  few to create cr i t ical  mass and structural ly def ine needs, standards and direct ion. 
Government has a role in faci l i tat ing information exchange between companies,  and in creat ing incent ives,  but essent ia l ly 
th is is an industry leadership task.

Improve the innovat ion f low from research to innovat ion to commercial isat ion.  Businesses should see universi t ies as a 
source of innovat ion, not just  a set-and-forget phi lanthropic f inancial  contr ibut ion, and move the interact ion to more of a 
commercial  proposit ion.  Government has a major role in reforming universi ty research to help i t  become more accessible 
for businesses, and to incent iv ise researchers to seek out industry interact ion. 

Increase the f low of funding to innovat ion in the industry.  Educate shareholders on ways of valuing companies and on 
f inancial  metr ics that take account of  longer term views and strategies.  Establ ish mechanisms that can be used to get 
more funding into step change innovat ions, including from venture capita l  which has a re lat ively low exposure to the 
industry. 

Encourage and establ ish key industry integrators,  both as companies and as integrat ing systems, standards and protocols. 
Large service f i rms can part ia l ly  play this role,  providing access to large miners for smal l  service and technology providers. 
There is a compel l ing opportunity for service companies to focus on this as a business model – sourcing, adapt ing and 
scal ing innovat ions, and assist ing mining companies to adopt them.

Establ ish forums in which key industry players can interact on vi ta l  needs. Needs analysis,  coupled with col laborat ion, 
is a basic element of  innovat ion. Contr ibutors would include large and smal l  miners,  large and smal l  service companies, 
technology providers,  research inst i tut ions,  universi t ies and governments.  Design framework and model for engagement.

1. Industry coalition roadmap

2. Improve business and university working relationships

3. Improve system for funding flows

4. Build role of industry integrators

5. Establish forums for needs exchange

Ecosystem: Recommendations
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STRATEGY
Chapter 2:

How do companies def ine their 
innovat ion strategy in re lat ion to 
their  corporate strategy? How are 
these related to prevai l ing global 
and industry trends? How do 
they communicate this with their 
business? How successful  are 
they? These are a select ion of the 
quest ions this sect ion attempts to 
answer.  Our recommendat ions are 
pitched at the execut ive leadership 
of  mining and service companies.
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CHAPTER 2:
Strategy
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Strategy development starts with understanding the big 
trends in the external  environment and then posit ioning 
to create opportunity and mit igate r isk in response to 
this knowledge. The mining industry is wel l  a l igned on 
what the major t rends facing the industry are.  For the 
second year running, technological  change is rated as 
the most important t rend over the next 15 years,  chosen 
by 52% of respondents.  Many experts agree that we 
are enter ing an incipient point in the use of technology 
in business. The combinat ion of communicat ion 

advances, robot ics and automation is expected to 
create transformational  change in the coming decades.

Closely re lated, is the entrance of a new generat ion of 
technical ly aware people into the mining industry,  which 
was chosen by over one third of  respondents as being a 
highly impactful  dr iver of  innovat ion in future.  This is a 
generat ion who are technological ly very competent and 
who have grown up in a world of  consistent change.

The potent ia l  impacts for implementat ion of new data-centr ic operat ing models and change programs are s igni f icant.       
In paral le l ,  the workforce is ageing as people stay in work longer,  often in a part-t ime capacity.

“The question that mining companies used to ask was ‘how 
much per kWh?’ Now we are facing restrictions on the amount 
of energy available, yet we are still using antiquated equipment 
like the ball mill that is only 3% efficient. A newer generation of 

people entering the industry will bring new skills.”

EXHIBIT F
Which of the following macro trends will have the biggest impact on innovation in mining over the 
next 15 years?
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Environmental  pressure is the second-highest 
rated concern of  mining execut ives,  with 43% of 
a l l  respondents bel ieving i t  wi l l  be a major dr iver of 
innovat ion. Requirements for social  l icence to operate 
(25%) and increased mining in di ff icul t  places (29%) 
also rated highly.  In an apparent disconnect,  social , 
economic and environmental  development was rated 
second-last as a value chain focus area for innovat ion. 
We had a s imi lar  result  last  year and so we asked 
respondents why this was the case. Over two-thirds 
of  respondents suggested operat ions take pr ior i ty and 

many more that i t  is  non-core.  In a per iod when a fa i lure 
in this area has caused the industry to real ise long-
standing sovereign r isk fears,  such as the large-scale 
str ikes in South America and South Afr ica,  imposit ion 
of  resource taxes in countr ies such as Austral ia,  threats 
of  nat ional ism (part icular ly in Afr ica)  and di ff icul t ies 
secur ing staged approvals (such as in Mongol ia) , 
i t  poses the quest ion: should social ,  economic and 
environmental  development take a higher pr ior i ty within 
the mining industry?

“In my view, climate change is the single biggest 
issue facing large operations in the next few decades. 
It drives the need to reduce overall energy and to find 
cleaner energy options (and it may well increase the 
price of “green” existing options such as gas, etc).”

EXHIBIT G
Responses from last year’s survey indicated that innovation in social, economic, environmental
and community development was a relatively low priority. Why do you think this is?

 Most  quest ions  in  the  Sta te  Of  P lay  sur vey  requ i red  respondents  se lec t  3  cho ices  f rom a  long l i s t . The f igures  quoted in  the  tex t  re fer  to  the 
percentage o f  respondents  who chose an  ind iv idua l  cho ice . The f igures  re fer  to  the  to ta l  p ropor t ion  o f  se lec t ions  fo r  an  ind iv idua l  cho ice  (and so  add 

to  100%) . As  such, the  percentages  quoted in  the  tex t  may d i f fe r  f rom those on  the  graphs .
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Al l  countr ies tend to become more concerned about 
the environment as they mature into developed 
economies. Previously considered to be relat ively 
unconcerned about environmental  pressures,  China is 
now the world’s largest investor in renewable energy 
whi le act ively forcing the closure of  h igh emissions 
businesses and pi lot ing emissions trading schemes.    
In the developed world,  investment funds are being 
used as an instrument to apply pressure on behalf  of 
ethical  investors.

At an industry level ,  the biggest concern is with decl in ing 
ore body grades. Given that the competi t iveness of 
mining companies is largely determined by the qual i ty 
of  their  ore body and how i t  is  ‘husbanded’,  th is may 
not be a surpr ise.  In real i ty though, average grades are 
not so important.  What matters is the relat ive decl ine 
of  company grades with one another,  which is why i t  is 
in i t ia l ly  surpr is ing that explorers are not ranked highly 
in the survey in their  impact on innovat ion. Several 
respondents,  however,  note this ref lects s lowing 
industry growth and predict  i t  wi l l  increase in the future.

Strategy processes typical ly ident i fy asset portfol ios 
and set development and output targets for assets. 

Yet when i t  comes to art iculat ing the competi t ive 
advantage that wi l l  a l low assets to be acquired, 
developed and operated at a higher return than others 
in the industry,  there is often l i t t le detai l .  The tendency 
in many mining companies is to emphasise planning 
work at  the expense of core competi t ive strategy work. 

Creat ing and maintaining competi t ive advantage by 
def in i t ion requires innovat ion. When faced with 20+ year 
asset investment decis ions, embedding such concepts 
becomes even more important,  and perversely,  a lso 
less l ikely to be achieved. Long asset l i fe and pr ice 
cycles can lead to fundamental  core competencies not 
retaining suff ic ient focus – part icular ly the commercial 
acumen required in navigat ing cycles and long-term 
industry trends.

“Innovation is not considered to be a non-negotiable 
for success, but following correct processes and 
procedures is. We are innovative in response to 
challenges, but not proactively. In high margin 

operations, we can still look successful without the 
stress of having to be proactively innovative.”

Strategy Direction and Articulation
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EXHIBIT H
Which of the following industry trends will have the biggest impact on innovation in mining over 
the next 15 years?

Large asset decis ions such as greenf ie ld development 
and major brownf ie ld expansions are decis ions that 
carry r isk and there is l i t t le companies can do to avoid 
this i f  they are to maintain s izeable equity posit ions. 
Over t ime this has created what many respondents 
descr ibed as a conservat ive culture with respect 
to taking r isk in development design or operat ing 
approaches and technology. This is part icular ly the 
case when associated with core process. Companies 
therefore tend to focus on lower-r isk innovat ion in 
their  value chain,  dr iven by perceived necessity and 
short-term market metr ics.  The consequence is that 
the core process in mining is often much l ike i t  was 30 
years ago – except that everything is bigger.  Service 
companies have not s igni f icant ly changed this,  opt ing 
to develop products that f i t  into exist ing mining 
systems and struggl ing to art iculate or sel l  large-scale 
platform changes.

Execut ives agree that greater a l ignment on vis ion is 
required between suppl iers and asset owners both for 
platform change within the industry and for specif ic 
assets within their  businesses. A key component, 
which is common in the car industry,  is  the cult ivat ion 
of  strategic partnerships.  A network of  strategic 

partnerships around large mining companies would 
enable r isk-shar ing and value-based relat ionships 
with a shared focus on long-term outcomes. These 
relat ionships should be def ined at a senior level  and 
managed in the context of  developing and maximising 
the value of  the asset.  In many instances, re lat ionships 
which should be strategic are managed transact ional ly 
on the basis of  cost by procurement off icers,  putt ing 
opt imal development pathways at r isk.

The di fferences between the approaches of large 
and smal l  mining companies are stark.  Smal l  mining 
companies are far  more l ikely to say their  innovat ion 
program is fa i l ing to meet expectat ions. Their  model, 
which is very consistent,  is  to use an unstructured, 
ad hoc innovat ion approach and rely upon exist ing 
hierarchies to implement already proven technology. 
In contrast,  large mining companies cla im a far  h igher 
degree of success using predominant ly structured, 
companywide innovat ion programs using a wide range 
of change management approaches. These di fferences 
can be attr ibuted to the avai labi l i ty of  resources. But 
they do also i l lustrate a broader point that technical 
innovat ion does not happen without v is ion, structure 
and support .
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FROM TRADITIONAL TO NEXT GENERATION PARTNERSHIPS

• A mutual 
understanding of 
key stakeholder 
motivations and 
culture

• Shared goals 
and vision for the 
partnership

• A willingness to 
actively nurture 
the (trust-based) 
relationship over 
time

Strategic partnerships should be entered into with a s imi lar  mind-set to jo int  ventures.  A framework for partner ing for 
long term innovat ion success should have:
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EXHIBIT I
How structured is your approach to implementing new innovations in your company?

How successful have introductions of new technology been into your business?

Execut ives are in broad agreement on the areas of focus for their  innovat ion efforts today and on those l ikely to impact 
innovat ion over the next 15 years.  Extract ion (chosen by 31% and 34% of mining and services respondents respect ively) , 
processing (43% and 30%), energy consumption (21% and 39%) and automation (27% and 46%) are the focus across both 
miners and suppl iers,  big and smal l .  The combinat ion of these focal  points is not surpr is ing. Mining companies compete 
on the basis of  the total  cost of  extract ion (capita l  and operat ing)  and these elements go to the core of  doing less work 
for a given product output. 

Each of these areas is fundamental  to the core process and implementing signi f icant change requires systemic design 
and long-term planning. The out l ier  of  the highest ranking focus areas is data and analyt ics,  chosen by a surpr is ingly low 
number of  mining companies relat ive to service companies,  at  5% and 15% respect ively.  Many across the industry expect 
this to be a strong focus in the future,  ref lect ing the increasing focus on data- led operat ions and opt imisat ion.

Some indiv idual ,  leading mining companies rated data and analyt ics very highly and, as a whole,  the industry is predict ing 
i ts importance wi l l  increase over the next 15 years.  This suggests that mining companies could cont inue to look more 
closely at  how innovat ion in data use could improve their  prof i tabi l i ty.

Innovation Focus

“In the mining industry strategy comes (mostly) from the 
actual asset endowment and is therefore driven by what is in 
the ground.  Technology strategy and tactics are driven solely 

by how you extract value from what is in the ground.”

“Data is the last untapped orebody to exploit”
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WILL ENERGY BE THE NEXT DRIVER OF GLOBAL 
TRANSFORMATION IN THE MINING INDUSTRY?

1.  Use less energy by moving less 
rock and doing less work.

I f  mining operat ions are most ly about breaking and 
moving earth,  both of  which are energy intense, doing 
less of  each wi l l  be a big dr iver of  energy reduct ion.  
Important ly,  work reduct ion targets and a low footpr int 
can act as both a powerful  cultural  dr iver and as a 
catalyst  for  innovat ion. Reducing energy wi l l  a lso have 
safety benef i ts.  Focus areas wi l l  potent ia l ly  be in areas 
such as automation, extract ion or comminut ion and 
processing.

2. New power generation, storage and 
conservation technologies.

Technologies such as solar are already cost-competi t ive 
with exist ing diesel  power sources on most mines 
and battery storage is improving rapidly.   Monitor ing 
and energy recycl ing technologies are advancing 
rapidly.   The biggest chal lenge with new sources and 
technologies is integrat ion with exist ing operat ional 
systems.

Energy cost is predicted to be the 2nd most important dr iver of  innovat ion over the next 15 years.  Focusing on energy 
reduct ion as a goal  wi l l  force companies to take a systemic approach to innovat ion. New metr ics are possible to 
focus innovat ion – for instance, energy use per tonne of product – as opposed to the tradit ional ,  and often ineffect ive, 
measure of  people per tonne per product.

There are two major paral le l  streams of innovat ion to consider: 

INNOVATION AND SAFETY

• The safety chal lenge is seen as more of a 
behavioural  issue than a technological  one. Many 
common industry safety approaches are based on 
models of  behavioural  progression. Improvement 
in behavioural  t ra in ing and approaches are l ikely 
not to be immediately recognised as innovat ion, 
despite this being a considerable focus of research 
and development.

• The technical  focus areas selected by respondents 
wi l l  l ikely have signi f icant safety benef i ts. 
Automation, robot ics and low-impact extract ion 
techniques al l  involve less work,  less energy and 
less interact ion between workers and equipment.

Respondents to this year’s survey indicated the mining industry is placing a relat ively low pr ior i ty on the direct 
appl icat ion of  innovat ion to improve safety outcomes. Safety is undeniably a top pr ior i ty for mining companies with 
substant ia l  resources invested in improving outcomes. Why is there an apparent disconnect?

The industry is innovat ing in safety and can look forward to further improvements in the future.
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What is str ik ing about the State Of Play data is the 
contrast between the stated importance of technology 
shi f ts for mining companies and the general  re luctance 
to lead. Risk is undoubtedly a factor,  but perhaps i t  is 
a lso part ly due to the di ff icul ty in t ranslat ing a strategic 

insight into an effect ive response. This is especial ly 
the case when i t  involves a decis ive movement away 
from the establ ished status quo, which is a chal lenge 
faced by al l  businesses regardless of  industry.

EXHIBIT J
In which specific technical areas will innovation have the greatest impact over the next 15 years?

When asked what their  company could do to best 
improve innovat ion, the top answer for the past two 
years was to l ink innovat ion to corporate strategy. 
Of part icular interest th is year were the responses to 
the quest ion of why there is a disconnect between 
strategy and innovat ion. The two highest responses 
were s imply that there is no dedicated innovat ion 
strategy, and by inference, l ikely no technology 
strategy (chosen by 33% of respondents) .  In addit ion, 
respondents added that the corporate strategy does 
not def ine competi t ive advantage (20%). The industry 
overwhelmingly sees innovat ion as highly important to 
the success of their  corporate strategies,  so why the 
di ff icul ty in a l igning the two? Not adequately def in ing 
competi t ive advantage is certainly one reason. Another 
potent ia l  reason, as highl ighted in the interviews and 
data,  is  the highly var iable involvement of  the chief 
strategy off icer in innovat ion, a good indicator of  th is 
disconnect.

Increasingly,  best pract ice strategy is very open, 
object ive and communicable.  Openness to the 
outside and object iv i ty are fundamental  to seeing the 
opportunit ies and threats that wi l l  dr ive the awareness 
for innovat ion. This is a l l  the more powerful  when 
taken in combinat ion with possibly one of the most 

effect ive,  s imple and over looked solut ions to improving 
innovat ion outcomes: communicat ing the strategy to 
the broader business. I f  execut ives can successful ly 
ensure those below the strategy makers understand 
what the corporate and innovat ion pr ior i t ies are,  they 
can eff ic ient ly target their  efforts and investment 
pr ior i t ies at  the appropr iate level  of  r isk.

Almost one quarter of  respondents said they have 
no dedicated innovat ion strategy and hal f  said their 
innovat ion processes are ad hoc or unstructured. 
This impl ies that innovat ion is undervalued and 
under-resourced in many companies,  part icular ly 
mining companies.  I t  a lso suggests that innovat ion 
is posit ioned at too low a level  in organisat ions 
to fu l ly architect the top-down and bottom-up 
approaches necessary.  A reason for th is appears to 
be the leadership gap in who is dr iv ing innovat ion. 
Chief  strategy off icers are rarely seen as a dr iver of 
innovat ion strategy in mining companies.  Unusual ly, 
the role of  chief  strategy off icer of  mining companies 
is often combined with the chief  f inancial  off icer. 
Consequent ly,  they are known for being heavi ly 
governance-or iented and less dr iven by innovat ion 
outcomes. For many companies,  th is is supported by 
the fact that innovat ion and strategy are unal igned.

Strategy Development and Communication
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EXHIBIT K
Responses from last year’s survey indicated that there is a disconnect between innovation and 
corporate strategy. Why do you think this is?
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Recommendations

Establ ish a f ramework by which corporate strategy direct ly dr ives innovat ion strategy. Object iv i ty in def in ing competi t ive 
advantage and the innovat ion that is essent ia l  wi l l  dr ive clar i ty in the innovat ion program. Look at your long-term dr ivers 
and ensure there is a l ink to innovat ion strategy. Mining innovat ions are character ised by the long t imeframes that need 
to be considered and planned for.  Within these t imeframes the world can and does change dramatical ly and as such, 
innovat ion strategy should look beyond the current suite of  technology. 

Consciously design intel lectual  property stance to balance competi t ive imperat ives with need for absolute improvement. 
Target defence of intel lectual  property towards those areas where the company has, or is looking to achieve, competi t ive 
advantage. In other areas, act ively accumulat ing and protect ing intel lectual  property is unl ikely to be product ive. 
Categor ise and approach relat ionships with suppl iers in a l ignment with intel lectual  property needs.

The random generat ion of ideas that innovat ion requires is unproduct ive unless undertaken within a clear structure and 
with clear direct ion. Leadership should set the tone, goals and pr ior i t ies for innovat ion that wi l l  guide innovat ion efforts 
and resources al l  the way through operat ions. Enabl ing freedom to create and test ideas is important in a l lowing the 
serendipitous innovat ion that cannot be solely directed top-down.

Be clear on where your company wi l l  have open partnerships and where i t  wi l l  not.  Be clear on which relat ionships are 
strategic and which ones are cost focused. With al l  other partnerships and suppl iers,  work with them to develop a pathway 
towards being a strategic partner with al igned innovat ion programs. Focus on t imeframe, chal lenges and mutual  benef i ts. 
I f  you are going to partner,  partner ear ly.

Al l  the best strategy in the world is redundant i f  no one knows or understands i t .  Crystal ise innovat ion strategy into 
easi ly communicable and relatable pieces – much as several  T ier  1 miners have successful ly done with their  corporate 
strategies.  We have heard a lot  about shortage of capabi l i ty,  but i t  is  often the companies with the least resources that 
out- innovate those with capacity – this is because they set direct ion, expect change and communicate.

1. Develop and link business strategy and innovation strategy

2. Clarify intellectual property stance

3. Ensure innovation is not just top-down or bottom-up, but both

4. Be deliberate on strategic partnerships

5. Communicate, communicate, communicate

Strategy: Recommendations
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DELIVERY
Chapter 3:

Focused on how companies 
develop and del iver innovat ion, 
looking at the success of di fferent 
structural  opt ions, leadership 
and culture,  partnerships and 
the best approaches to change. 
Recommendat ions are aimed at 
improving outcomes within the 
mining value chain,  including the 
role suppl iers play.
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Fitt ingly for such a large, geographical ly and cultural ly 
diverse industry,  respondents displayed a wide range 
of structural  innovat ion approaches. Analysis of  the 
responses from mining execut ives has provided a 
clear picture of  which approaches, or combinat ion of 
approaches, tend to be the most successful  and which 
are not.

There are two types of companies who have an act ive 
and wel l-resourced innovat ion program:

1. Mining or service companies whose innovat ion 
focus is long term and requires high capita l 
expenditure (e.g.  large asset t ransformations or 
major new capita l  equipment development)

2.  Service companies whose innovat ion focus is 
short  term with lower capita l  investments (e.g.  fast 
product cycles or incremental  improvements)

General ly,  the companies who fel t  they had a 
successful  innovat ion program were biased towards 
sect ion A or C in the matr ix below. However,  the best 
companies wi l l  have a combinat ion of both top-down                                

and bottom-up del ivery.  Mining companies who 
said they had a relat ively unsuccessful  innovat ion 
program tended to fa l l  into category B or D. Due to the 
fundamental  importance of th is,  we sought out the chief 
technology off icers of  several  of  the most innovat ive 
mining and services companies to understand their 
approach. These insights are interspersed throughout 
this chapter.

Each company interviewed indicated that the only 
way to make successful  long-term operat ing platform 
change is through a strong top-down approach, 
guided by a clear v is ion and systemic roadmap of 
development projects.  Short-term focused innovat ion – 
for instance, some services and incremental  operat ions 
improvements – is usual ly better performed by those 
doing these tasks on a day to day basis or specif ic 
teams working with a fa i l - fast ethos. That is,  bottom-
up. However,  their  creat iv i ty and ideas wi l l  be wasted i f 
not a lso supported by clear structures,  processes and 
incent ives that are communicated wel l  to encourage 
effort .

This chapter wi l l  consider these contrast ing approaches 
and the requirements to del iver them successful ly.
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EXHIBIT L
How could you best improve innovation in your company?

Innovation Philosophy: Top-down & Bottom-up

Most large mining companies use top-down del ivery and 
many smal ler  mining companies tend to use bottom-up 
del ivery.  There is good reason for th is.  Smal ler  mining 
companies often s imply do not have the f inancial  or 
manager ia l  capacity to dedicate to long-term innovat ion 
programs and so default  to an unstructured, ad hoc 

approach. The best and most successful  innovat ion 
tends to happen when indiv iduals are incent iv ised to 
innovate within a wel l-designed, supported system of 
innovat ion t ied into a companywide vis ion. Creat ive 
innovat ion needs structure and clear processes, but 
th is doesn’t  have to be expensive.

A cr i t ical  step in enabl ing innovat ion is the art iculat ion 
of  a long-term vis ion, grounded in strategic logic,  to 
guide change. The success of th is approach is evident 
in Rio Tinto’s Mine of the Future™, which has achieved 
an operat ing model paradigm shif t  within bulks,  and 
AngloGold Ashant i ’s deep mining innovat ion consort ium 
in precious metals.  Both i l lustrate that c lear progress 
is possible,  with manageable r isk,  when bui l t  upon 
a clear ly def ined set of  chal lenges within a systemic 
roadmap. This f ramework enables ‘emergent strategy’ 
where top-down focus enables widespread creat ive 
contr ibut ion.

Companies who implement technology and innovat ions 
within a whole of  company view of the ‘ to-be’ state 

overwhelmingly rated their  innovat ion programs as 
more successful .  I t  is  a lso the only way to faci l i tate step 
change development,  using roadmaps and managing 
innovat ion chal lenges as a portfol io.

A systemic transformation program for v is ion-led 
change requires clear execut ive ownership and strong 
communicat ion within the business. An important 
caveat to this statement is that i t  needs to be the r ight 
k ind of leadership;  over-control l ing and prescr ipt ive 
leadership can smother an innovat ion program. Some 
degree of independence is necessary.
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HOW TO IMPLEMENT A ‘VISION-LED TRANSFORMATION’

1. Define the overarching vision for step change by taking both a top-down and 
bottom-up approach

 - Top-down – Define risks and opportunities that address key strategic challenges and external 
forces impacting the business

 - Bottom-up – Identify issues in the current system and operations to identify target areas for 
innovation, ensuring  operations and the business are included

2. Articulate the development roadmap to achieve the vision. Outline major 
challenges and translate into targeted projects to manage and progress the 
transformation

3. Use a range of innovation methods – select the innovation method best suited 
to the specific challenge

Step change transformation can’t  come from incremental  ad hoc improvements to the current system. I f  step change is 
the intent,  then a v is ion-led approach is the best method:

This wi l l  maximise the development’s chance of success from both a technical  and change management perspect ive.
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1. Innovate to improve 
the current operations: 
Issues identified for 
improvement in the 
current operations 
(current model)

2. Innovate to improve 
the next generation 
operations: Greenfield 
design, ability to address 
systemic challenges 
(next model)

3. Innovate for the future 
mine: A guiding vision 
for future clean sheet 
design incorporating 
external technology 
shifts and future trends 
(concept car)

Designing and implementing an effect ive innovat ion architecture is key to long term product iv i ty improvement.  VCI’s 
model for innovat ion architecture is der ived from the car industry and is based on three levels: 

Using this approach helps to focus at each level  as they al l  require di fferent ski l ls  and have dist inct ly di fferent 
cultures.  Chal lenges that are ident i f ied at  each level  push into the next as innovat ion chal lenges, whi le implementable 
breakthroughs at the higher levels cascade down for implementat ion in levels below.  

INNOVATION ARCHITECTURE
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EXHIBIT M
How successful have introductions of new technology been into your business? How structured is your 
approach to implementing new innovations in your company?

Leadership and Culture
A pr inciple of  innovat ion theory is that the most 
consistent and successful  innovat ion programs are 
dr iven by a proact ive and vis ible leadership.  This is 

under l ined by the companies who rate their  innovat ion 
programs as highly successful  and who also rate their 
CEO as the pr imary dr iv ing force behind innovat ion.

Mining companies commonly state that they are 
ei ther a fast or conservat ive fol lower,  reasoning that 
i t  is  an effect ive approach to reduce technology r isk. 
In many cases, th is wi l l  be an unproduct ive choice. 
Technology and innovat ion strategy is not conducive 
to a blanket fast fo l lower approach in mining given the 
long lead t imes, long asset l ives,  instal led capita l  and 
technology complexity of  systems change. Areas of the 
business subject to rapid technological  change should 
be designed to enable opt ional i ty in development 
pathways using a modular design. 

Understanding where to lead technological  development 

and where to fol low is cr i t ical  to eff ic ient ly managing 
technology. In some areas, the industry development 
pace wi l l  be too slow. This may be because a company’s 
needs are very specif ic or there is a general  lack of 
industry investment.  In these areas i t  can make sense 
to lead. In other areas, a company may be conf ident 
the industry wi l l  develop the technology in the required 
t imeframe. Adopting the approach that one size f i ts a l l 
wi l l  lead to suboptimal outcomes.

Different companies wi l l  focus on di fferent areas in which 
to lead and such focus areas are l ikely to be al igned 
with intended or exist ing competi t ive advantage.

EXHIBIT N
Who are the biggest driving forces for innovation in your company? How successful have introductions 
of new technology been into your business?
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Technology Development Methodologies
and Partnerships

The mining industry has a range of innovat ion 
methodology and partnership opt ions avai lable to 
i t ,  but tends to choose only a few. Miners f requent ly 
demonstrate a preference for in-house – or c losed – 
innovat ion matched with a re lat ively t ransact ional 
approach to partnerships.  Service companies show 
a preference for in-house R&D but are increasingly 
pushing for a more integrated design approach with 
mining companies.

There is space for a more nuanced approach. Current ly 

in the mining industry,  i t  seems innovat ion is being 
st i f led to some extent by large companies marginal is ing 
smal ler  service companies.  This is just i f ied by miners 
on the basis that smal l  companies lack the required 
scale to rol l  out products throughout the larger mining 
companies,  who are in turn more l ikely to use off-the-
shelf  technology. General ly,  mining companies with a 
support ive culture for innovat ion are more l ikely to use 
a broader range of development methods other than 
buying off  the shel f  f rom suppl iers.

Vis ible leadership and clear processes supports an 
innovat ive culture,  but i f  the emphasis is on hierarchy and 
micro-management,  the outcome may be unproduct ive. 
Thus, gett ing the balance r ight is important.  Leadership 
and culture was also rated the best r isk management 
tool  by sel f-descr ibed innovat ion industry leaders.

General ly,  the data indicates that publ ic recognit ion 
is a preferred form of incent ive to dr ive innovat ion 

compared to specif ic targets and bonuses. But i t 
does pose a larger quest ion: how are people real ly 
rewarded? Is i t  how leaders intend? Given 40% of 
CEOs say their  company has an innovat ive culture whi le 
only 8% of COOs do, what leaders think and what is 
actual ly the case may sometimes di ffer.  A huge number 
of  respondents said that their  companies do not reward 
innovat ion at a l l .

 Most  quest ions  in  the  Sta te  Of  P lay  sur vey  requ i red  respondents  se lec t  3  cho ices  f rom a  long l i s t . The f igures  quoted in  the  tex t  re fer  to  the 
percentage o f  respondents  who chose an  ind iv idua l  cho ice . The f igures  re fer  to  the  to ta l  p ropor t ion  o f  se lec t ions  fo r  an  ind iv idua l  cho ice  (and so  add 

to  100%) . As  such, the  percentages  quoted in  the  tex t  may d i f fe r  f rom those on  the  graphs .

EXHIBIT O
How does your company primarily develop required technology?
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The box below shows the di fferent innovat ion methods 
avai lable for di fferent innovat ion chal lenges, ranging 
from low complexity process-based chal lenges to 
long-term chal lenges within a value chain.  Choosing 
the r ight approach for specif ic chal lenges and tasks 
is necessary.  Select ing the level  of  openness of the 

innovat ion approach is a capabi l i ty that requires 
del iberate assessment of  the chal lenge faced – for 
both miners and service companies.  Considerat ions 
include complexity of  the chal lenge, level  of  innovat ion 
required and t imel iness.

Approaches that look outside the industry,  such as open 
innovat ion and closed consort ia,  are considered less 
popular within mining than more inward opt ions. The 
data suggests open innovat ion is v iewed with uncertainty 
by many large companies despite being increasingly 
used by leading companies in paral le l  industr ies,  such 
as Statoi l  and General  Electr ic.  Possible reasons for 
th is are a perceived lack of value,  culture,  intel lectual 

property and a lack of  understanding of how, where and 
when to use open innovat ion.

Targeted open innovat ion strategies have already been 
proven successful ly in the mining industry.  For example, 
running suppl ier  forums to share areas of development, 
using open innovat ion intermediar ies or technology 
scanning for specif ic requirements.

DIFFERENT INNOVATION METHODOLOGIES FOR
DIFFERENT CHALLENGES

The f igure above out l ines a range of possible innovat ion 
methods. The quest ion is:  which method to use for which 
chal lenge and how do you execute? The more di ff icul t  the 
problem, the greater the breadth of  external  ideas (and 
therefore part ic ipants)  you need to solve i t .  The f l ip s ide 
however is that th is requires a specif ic process to manage 
the part ic ipants and dr ive i t  through to a result .  Al though 
chal lenging, when wel l  executed i t  y ie lds great results.

For problems that are less complex but more t ime cr i t ical , 
select ing and incent iv is ing the r ight partners can yie ld 
faster,  more l imited results with greater IP protect ion.

These are just a few examples.  However i t  shows the range 
of innovat ion methods are to be selected by matching the 
strengths and weaknesses of the method to the requirements 
of  the chal lenge.
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Venture capita l  is  surpr is ingly unpopular given the funds avai lable global ly and the highly prospect ive nature of  many new 
mining technology companies.  I t  is  rout ine for larger service companies to acquire smal ler  technology businesses as a 
source of innovat ion, effect ively outsourcing the r isk to the start-up technology sector.  The venture capita l  investment 
sty le of  mining companies is predominant ly to ‘ farm into’  discover ies by smal l  explorat ion companies.

WHY AND HOW TO USE OPEN INNOVATION

USING INNOVATION FOR SOCIAL, ECONOMIC AND
ENVIRONMENTAL DEVELOPMENT (SEED) CHALLENGES

Open innovat ion is about bui ld ing a system where ideas f low openly f rom customers,  employees and suppl iers.  This 
al lows ideas to be captured and developed col laborat ively,  leading to sustained innovat ion.

The benef i ts of  open innovat ion are compel l ing:

SEED issues are some of the highest value chal lenges to solve and also some of the toughest.

Innovat ion can be used for SEED chal lenges in a manner s imi lar  to the way i t  is  used for many di ff icul t  issues. I t  can 
help to ident i fy poor ly understood needs within the community and enable an inclusive process that achieves ongoing 
structural  improvements.

Our suggested approach for apply ing innovat ion to these chal lenges includes:

Even i f  you don’t  have a ful l ,  top-down open innovat ion program, the f i rst  steps towards openness are not a big a jump.

• Draws the 
outside in – 
Access to the 
external world 
and other 
industries to 
solve challenges

• Enhances 
brand position – 
Engages with the 
new technically-
aware workforce 
and external 
community

• Shifts culture 
- Acts as a 
demonstration of 
the new future 
of openness to 
innovation within 
the business

• Clarifies key 
challenges – It is 
a no-regrets first 
step, and others 
can often see 
challenges you 
don’t

• Communicate your 
challenges to suppliers 
– Hold forums inviting 
suppliers to innovate on 
specific challenges 

• Run innovation workshops 
with groups of suppliers on 
a specific challenge

• Run a test case - Hold an 
open competition on key 
challenges to stimulate a 
broader open innovation 
process

1. Discovery - Using 
ethnographic and 
observation-based 
approaches to understand 
the real needs of 
the community (not 
necessarily those with the 
most publicity)

2. Collaborative ideation 
- Holding open ideation 
workshops with the 
community to find mutually 
beneficial solutions to 
identified challenges

3. Prototyping - Testing 

and fast failing solution 
prototypes in the 
community to understand 
quickly whether something 
will work, what the 
potential issues may be 
and to build momentum

www.govci.com  |  stateofplay@govci.com  |  (c) Copyright 2015 - All rights reserved VCI Pty Ltd



34

Implementing Technology and Change

The success of a new product or service in the mining 
industry is measured by whether i t  improves performance 
in the mining value chain.  Very often the fa i lure of  a new 
innovat ion isn’t  a result  of  poor technology – change 
management and human factors are a large determinant 
of  success. Even the best innovat ions can be derai led 
by lacking a high-level  systems view when addressing 
root causes, or poor communicat ion.

The most successful  companies at  implementing 
technology take a del iberate approach to change 
management,  placing external  or internal  special ists in 

charge of the process and foster ing good communicat ion. 
Few companies l ike using change management teams 
and high-end special ist  teams are most popular in some 
industry sectors,  whi le cross-funct ional  taskforces are 
popular everywhere.  A common theme throughout the 
industry is that poor ly executed change management is 
bad, but when combined with a large amount of  change, 
i t  can be disastrous. The innovat ion implementat ion 
team wi l l  l ikely be more successful  i f  devoted solely 
to innovat ion projects.  The team should also have a 
good understanding of the technical  aspects of  change        
as wel l .

EXHIBIT P
Responses from last year indicated that innovation implementation success rates across the industry
are quite low. Why do you think this is?
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Recommendations

Establ ish innovat ion and technology development roadmaps to dr ive major investment decis ions and ensure that they 
have an ongoing budget,  c lear t imeframes and technology focus areas. A long-term asset (green-f ie lds or new brownf ie lds 
expansion)  needs step change planning.

Risk reduct ion wi l l  not be achieved by being a fast or conservat ive fol lower,  but by knowing when leadership is necessary, 
being systemic in designing the business operat ing platform and by managing phased change to i t .  In part icular,  r isk 
reduct ion wi l l  be achieved through understanding how a potent ia l  change f i ts with,  and impacts,  the overal l  system.

1. Establish vision-led roadmaps

2. Use systemic design for risk management

Understand and use the breadth of  innovat ion methodologies avai lable ( include scanning and venture capita l ) .  Be 
del iberate in choosing the method required for a given chal lenge and concentrate on br inging the ‘outside in’ .  Include 
suppl iers in the innovat ion process. To ensure integrat ion,  manage the di ffer ing innovat ion approaches to technology 
chal lenges at a program level .

Del iberate leadership is cr i t ical ly important for both top down and bottom up innovat ion.  Top down goals and design 
cr i ter ia need to be set whi lst  s imultaneously cult ivat ing a bottom up innovat ion culture.  Clar i ty in top down expectat ions 
enables step change, whi le empowering bottom contr ibut ion wi l l  help change management.   Provide a structure for 
unplanned innovat ion, because i t  needs a specif ic strategy and design. Protect and incent ive change, punish inact iv i ty 
not mistakes.

Establ ish a clear change management methodology for technological  implementat ion that provides special ist  input, 
c lear processes, communicat ion pathways and structure.  Involve change management teams throughout the technology 
development process in order to ensure considerat ion is given to strategic f i t  and operat ional  interrupt ions.

3. Use a range of innovation methodologies

4. Apply visible leadership

5. Team structure for change implementation

Delivery: Recommendations
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The mining industry is under severe pressure fol lowing 
the commodity pr ice boom. Unless companies apply 
innovat ive processes to their  strategy, architecture, 
business improvement and management pract ices, 
some may not survive.  Innovat ion is not discret ionary 
in any business that is seeking sustained success. 
This statement is reasoned from the simple logic that 
super ior returns by def in i t ion demand competi t ive 
advantage, and competi t ive advantage is founded and 
sustained by ongoing innovat ion. Therefore,  strategy 
and innovat ion are in many ways synonymous and i t  is 
not possible to examine one without consider ing the 
other.

I t  was not surpr is ing then that when asked ‘what 
could be done to improve innovat ion effect iveness 
within your company’,  the most prominent response 
was to strengthen the l ink with strategy. Through the 
analysis i t  became apparent that th is l ink was highly 
var iable across the industry,  but in companies where 
clar i ty existed, innovat ion programs were del iberate 
and largely successful .  The analysis a lso demonstrated 
clear ly that successful  innovat ion processes to adapt 
strategy, architecture and management systems must 
be dr iven by the CEO and strategists and defended 
against a reversion to formulaic,  planning-based 
strategy processes.

Impactful  innovat ion in mining companies is dependent 
upon a creat ive and healthy ecosystem of players 
across the research, services and funding sectors. 
This ecosystem is current ly immature;  re lat ionships are 
considered transact ional ,  ideas exchange is st i l ted, 
integrat ion is lacking and venture funding is insuff ic ient. 
Rect i fy ing this s i tuat ion requires leadership from the 
industry’s most inf luent ia l  companies to shape industry 
pol icy,  structures and norms. Success wi l l  u l t imately 
be measured by the f low of new value-adding ideas, 
products and services offered by suppl iers that change 
the industry.

Part ic ipat ing in the innovat ion ecosystem is not a 
zero sum competi t ive game. Al l  part ies stand to gain 
f rom improved products and operat ions, especial ly 
those close to their  suppl iers.  Many of the world’s 
most innovat ive industr ies,  such as semiconductors, 
te lecommunicat ions and car manufactur ing, recognise 
this and act ively invest in selected long-term, strategic 

partnerships.  Miners and suppl iers can be more 
del iberate in both who they partner with and the 
cooperat ive development approach taken within these 
partnerships.

The current issues with the industry ecosystem, 
al ignment of  strategy and adopt ion of strategic 
partnerships can be part ly attr ibuted to the conservat ive 
mind-set in mining towards technology and innovat ion. 
This conservat ism is understandable s ince exist ing 
r isk exposure to the market,  ore-body and project 
del ivery is often high. However,  the data shows that 
th is conservat ive approach can be higher r isk than a 
more proact ive approach where stretch vis ions are set 
and clear ly phased innovat ion roadmaps establ ished. 
The addit ional  r isk of  conservat ism tends to come from 
the reduced opt ional i ty of  locking in old technology to 
new assets,  and through the stunted capabi l i ty that th is 
mind-set causes, new technology is inevitably more 
l ikely to fa i l  when i t  is  introduced.

The structure of  innovat ion programs across the sector 
for successful  companies var ied considerably.  High 
capita l  long-term programs tended to be character ised 
by a ‘ top-down’ direct ion of programs with del ivery 
through strategic partners and research. Shorter term 
chal lenges with less capita l  impact were character ised 
by frameworks that encouraged universal  ‘bottom-up’ 
part ic ipat ion. What was common in the successful 
companies analysed and interviewed was strong vis ible 
leadership and the del iberate design of structures and 
processes that would engender a culture support ive of 
innovat ion. Al l  of  the successful  companies interviewed 
expressed innovat ion as being part  of  their  DNA.

Successful ly integrat ing a new product or innovat ion into 
an exist ing system is a case study in doing the s imple 
things wel l .  Construct a wel l-planned cross-funct ional 
change management team, including exper ienced 
special ists,  and design a change management program 
with a clear process and open, outward communicat ion. 
Change management wi l l  succeed or fa i l  on the qual i ty 
of  i ts people and so this should be the focus. Whi le 
decept ively s imple,  i t  is  a real  chal lenge to maintain an 
i r regular ly used change management capabi l i ty through 
the cycles and managing the sometimes uncomfortable 
re lat ionship that businesses engaged in steady state 
operat ions have with project teams.

CONCLUSIONS
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ACHIEVING INNOVATION SUCCESS

1.

2.

3.

4.

5.

6.

7.

Part ic ipate in shaping the industry ecosystem

Tight ly integrate innovat ion within your 
business strategy

Create and regular ly refresh innovat ion and technology 
vis ion and roadmap

Target and bui ld long-term strategic 
development partnerships

Bui ld organisat ional  architecture and culture to cult ivate
bottom-up innovat ion 

Vis ibly lead, incent iv ise and communicate 
your innovat ion program

Deploy special ist  cross-funct ional  change 
management teams

Taking all this into account, as a CEO there are several things that you 
can do to drive innovation in your business:
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VCI surveyed more than 230 mining execut ives from over 
100 companies.  We structured the survey around �ve areas: 
External  environment;  Strategy; Technology; Organisat ion 
and Implementat ion. The purpose of these categor ies was 
to not only help us provide a snapshot of  the key innovat ion 
chal lenges today but a lso provide a longitudinal  perspect ive on 
how innovat ion is changing in the long run.

We used a var iety of  stat ist ical  methods to understand the 
focus, performance and dr ivers of  innovat ion in the mining 
industry.  VCI held several  fo l low up interviews with key industry 
execut ives in order to gain added perspect ive on the most 
interest ing quest ions to ar ise from the data.  We also surveyed 
a number of  special ists f rom outside the mining industry to 
understand a di fferent perspect ive.

Al l  large quotes in the paper are f rom comments provided by 
respondents when complet ing the survey.

Company names and responses have been kept con�dent ia l .

State of Play 2015 survey
– methodology

VCI Mining Innovation:

Sponsored by the University of Western Australia, Minerals and Energy Institute
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