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Executive Summary

The nature and scope of what isinwolved in facilitating the widespread adoption of technology and or
best practice, with a view to bringing about significantimprovement in occupational health and safety
perfomance is outlined. A system for achieving the required fadiitation is put forward. It draws on
insights gained from a review of past work and present practice, and takes account of findings from
the mental models research that was conducted to identify barriers and aids to the sharing and

widespread adoption of technology and or best practice.

Key success factors are presented. It is pointed out that the key elements of the proposed system
must be dearly evident so that Industry Executives are able to consider and agree to them as a basis

for implementing the system. In broad terms the key elements of the proposed system are as follows:

The establishment of an enabling dimate for the widespread adoption of technology and or best
practice by company Chief Executives collectively agreeing to implement the identified key

leadership dictatesin their organisations.

Continued existence of the Taskforce, to identify the key issues that should be addressed to
achieve the improved performance being sought, and to ensure that the system remains focussed

on the identified priorities.

Use of the various mechanisms and processes that have been outlined in ways best suited to

addressing the key issuesidentified by the Taskforce.

The establishment of a small specialist secretariat governed by a brief that requiresit to facilitate
operation of the system that has been outlined, and to provide the support required by the varous

teams of industry personsthat need to be established for effective operation of the system.

Collaborative funding of the activities of the spedalist secretariat by all Chamber members, but

with mines being responsible fordemonstration projects conducted at theiroperations.

Piloting of the proposed arrangements as a basis for testing the effectiveness of the system and

for refining the system pirior to progressively implementing the agreed system elements.

It is pointed out that the spedialist secretariat, which may be seen as a key enabling mechanism, could
be established either asa Chamber function, or outsourced by arrangement with an organisation that

may already have most of the necessary expertise and interest, or a combination of the two.

It is proposed that Industry should first decide whether it is prepared to make the investment
necessary to shift from sharng to adoption. In the event that this is agreed, it is proposed that the
Task Force conduct a workshop to consider issues related to practical implementation of the system,
induding that of how best to pilot the system, and to fomulate a proposal for consideration by the

Chamber's Executive Council.
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From sharing to widespread adoption of technology and best practice

1 Introduction

The South African mining industry is committed to continuous improvements in occupational health
and safety performance as it strivesto achieve the milestones and targets that have been collectively
agreed to at Chief Executive level. Recent performance trends have led to the recognition that a fresh
approach would need to be adopted if the sought after improvements are to be achieved. The
Occupational Health and Safety Task Force was e stablished to address this issue. The Task Force
identified the greater use of available technology and best practice as one of the means for bringing
about such performance improvements, and thisis the focus of the present work.

There is a long-held perception by many that industry has not adequately benefited from the
considerable effort has been devoted to the development of improved technology and practice in the
area of mine occupational health and safety. This comment applies in particular to R&D funded
through the Mine Health and Safety Council’s SIMRAC programme, but also to the industry’s use of
technology that has been developed on mines, by suppliers, or in other R&D programmes, both locally
and internationally. Itis also contended that many mines have developed effective practices, but that
industry has not collectively benefited from these innovations to the extent thatit should have, despite
the various efforts that have been made to share this knowledge. In essence, it is felt that although
considerable knowledge exists, and that much of itis shared, the sharing process does not adequately

lead to adoption of the knowledge in practice.

Objective: The primary objective of the work is thus to develop mechanisms to facilitate widespread
adoption of technology and best practice, in order to bring about significant improvements in the
occupational health and safety performance of the South African mining industry.

In addressing this objective it became dear that there are three quite different opportunities that need
to be considered separately. They are to facilitate the identfication, sharing and widespread
operational adoption of:

Worthwhile best practice,

Worthwhile technology, such as that emerging out of the SIMRAC research programme, and

A combination of practices and technologies specially identified to address a priority area of

occupational health and safety concem.
The proposed mechanisms and processes need to cater for each of these requirements within a
simple system that will allow any one, or all of them to be pursued separately at any given time. The
development of such a systemisthus an important elaboration on the above statement of the piimary
objective of the work.

It also became dear that it would be important to consistently use a simple term that would dearly and
simply describe the nature of the required system. It was decided that the term adoption best
describes what the system seeksto accomplish and itisthusthe term used throughout this report.
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From sharing to widespread adoption of technology and best practice

Critical success factors: Based on the review of past and current approaches to technology and
best practice transfer, which is considered below, the critical success factors for the proposed

Adoption System are as follows:

1. The key elements of the proposed system must be simple and dear so that Industry Executives

are readily able to considerand adopt them as a basis for enabling implementation of the system.

2. The adoption mechanisms and system must engender a sense of Industry ownership, particularly
for any aspects that might be centrally sponsored or located.

3. The adoption mechanisms must be able to accommodate the different approaches that may be
required for the adoption of technology and or best practice.

4. The system must facilitate focused attention being devoted to the few top-level priorities identified
by industry.

5. The time spent by industry persons in working with the system must be minimised and free of

undue complexity.

2  Enabling prior work

It isimportant to note that the proposals presented later are based on substantial prior work. It isthus
appropriate that the nature and scope of that work be adequately brought to light. The key elements of
the enabling prior work are presented below.

Review of past work: A great deal of expetience has been accumulated in the many initatives aimed
at bridging the so called “innovation gap” as others have sought to convert knowledge gained into
practical applicaton. The work on technology transfer done previously through the industry’s
collaborative efforts' 2 as well as similar work done by the National Advisory Council on Innovation®
was reviewed to distil out experience, in the fom of insights of relevance and value to the present
work®. These insights were endorsed and expanded upon through an investigation of the approaches
currently in use by leading organisations that depend on the effective use of technology. A selection of
the most instructive of the 108 insights presented in the eariier reports® is given in appendix 1. These

and the otherinsights form the basis of much of what is proposed later.

Investigation of current processes: In recent years organisations have placed a much greater
emphasis on the applicaton end of the innovation process. The huge advances in information
technology in recent years are central to the more halistic approach that organisations have adopted
to knowledge management. Leading organisations have realised that their future competitiveness
depends on effective knowledge management, and in particular, on the acquisition and application of
new knowledge. The varous approaches adopted by a substantial humber of leading organisations
were thusinvestigated to identify relevant experience and mechanisms for bringing about the adoption
of technology and best practice transfer. Much useful infomation was gathered and the insights
gained provided strong guidance in selecting the mechanisms presented later. The organisatons
investigated and the various mechanisms and systems identified are listed below, with further details
being provided elsewhere®.
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From sharing to widespread adoption of technology and best practice

Table No.1: Organisations inv estigated and mechanisms identified

Organisationsinvestig ated

S e Mg o e
Eskom Sasol Chemicals Chamber of Mines —Coaltech 2020

World Ass ociati on of Nucl ear Operators Sasol Mining International Council on Mining and Metals
Anglo American plc Anglo Platinum Engen

Reunert Systems BHP Billiton Gold Fields

ﬁlésatlrtﬁicagnl\t/iienerals Industry Safetyand SIMRAC Western Mining

Mechanisms id entified

Charter based holistic health and safety

Stand-alone organisation Communiti es of practice
management system

Benchmarking database PrOJec_t based steering A central facility for demonstr ation proj ects

committees

Steering committees involving key Global peer group review Electronic i nfor mation s ystems

stakeholders mec hanism

Specialist foc Us droups Local peer group review Incident driven identification of technolog yand

p group: mec hanism best practice

Mandator ycompany standards Partnerships with suppliers Centrally co-ordinated technology

management system

Round table forum to facilitate impr oved
equipment from suppliers

Manager lewel presentations and visits

> F high-level kfor
to share best practice ocused high-level taskforce

Mental models research: The Task Force recognised that the present work needed to be
underpinned by a fundamental understanding of the barriers and aids to sharing and operational
adoption of technology and best practice. A programme of mental models research was thus
undertaken to acquire this fundamental understanding. This work was undertaken in parallel with the
abowe investigations.

The research recognises that people’s judgements about complex issues are guided by their mental
models, which are the tacit webs of belief that people draw on to interpret and make inferences about
issues that come to their attention. They cannot be determined without empirical research and they
must be addressed through communication, in its broadest sense, to change people’s attitudes,
beliefs and behaviours. The process involves identification of the key issues and influencesinwlved,
in the form of an influence diagram, termed and expert model, which is then used as an analytical
framework to guide open ended interviews of key people directly involved in the issue being
investigated. The expert model developed in the present studyis given in Appendix 2.

Embedded in the expert model isa sub-model that dealswith the concept of innovation, which is the
term that most appropriately describes the complete process of technological advance, from
origination of a new idea, right through to its application in practice. Itisthus a concept that indudes
adoption, but which extends upstream right to the beginning of the R&D process. The sub-model, and
the concept of innovation, which underpin much of the work presented in this report are also given in
Appendix 2.

A summary of the mental models research methodology as well as the major findings that emerged
from the research is presented in Appendix 3. These findings are consistent with the insights
developed in the earlier review work and they add further support to the system outlined in this report.

Key findings from the mental models research is summarised below:
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From sharing to widespread adoption of technology and best practice

- Aids to successful adoption: Communicating with management and the workforce, and
demonstrating personal commitment were identified most often as aids to successful adoption
of technology and best practice. This was followed by the provision of active support to

implementation activity and ensuring that appropriate technology was being adopted.

- Barriers to successful adoption: The barriers to successful adoption identified most often were
the resistance to change factor, cost constraints, the workforce not seeing the benefit of the of
the technology or best practice, the technological challenge inwlvwed and a lack of
management buy-in.

- Effective communication: Effective communication was identified by 95% of those interviewed
asthe key to successful implementation of technology or best practice. The means of effective
communication most often identified was personal interaction, meetings and workshops, and

underground site visits.

The research confirmed that the most significant challenge is not a failure to identify or develop
technologies or best practices, but ratherto address the difficulty of achieving adoption of technologies
or best practices. According to interviewees, the focal point for achieving adoption by mine employees
at all levels is overcoming resistance to change by workers who do not readily see the benefits of
change. At the leadership level, the primary challenge is getting “buy4n,”in order to get the capital
funding and resources required to implement the technology or best practice. Forleaders and workers
alike, the research results indicate that the challenge of achieving adoption in organizations is

fundamentally a behavioural one.

Although the mental models research was focussed on the identification of aids and barriers at the
company level, the key findings are considered directly relevant to the industry-level focus of this

report.

3 A coherent system of mechanisms, processes and structures

The enabling prior work has made it dear that there is no single mechanism to conven existing
knowledge into widely adopted operational practice. Various mechanisms and processes may deliver
good results in particular circumstances, but fail badly in others. This observation explains the diversity
of views on how to achieve the adoption of technology or best practice. It also servesto highlight that
a systematic approach to technology and best practice adoption needs to be put in place. This
systematic approach, in the form of a coherent system of mechanisms, processe s and structures, will
need to enable the appropriate set of mechanisms and processes to be configured, and be used as
appropriate, depending on the circumstances.

The key elements of the proposed system for facilitating the adoption of technology and best practice
are presented in the diagram given below. In each case the primary purpose or role of the element is
briefly stated in the diagram, but the various elements are elaborated upon in the sections that follow.
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Coherent system of mechanisms, processes and structures

Peer group reviews

Identify and spread adoption of best
practice

Demonstration projects

Facilitate emergence of adoptive
be havior

Communities of practice
Facilitate widespread adoption

Direct industry involvem ent
Create industry ownership through leaders hip
Specialist secretariat support

Reduce complexity and enable effective industry involvement

Champions

Spear head emergence of adoptive
behavior

Facilitating structure and processes
Operational adoption of technology and bestpractice

Enabling leadership and management
Create personal incentives through recognition and reward

>
>

4

Quality communication
All initiatives constitute quality communication to facilitate adoptive behaviour

>

Figure 1: Key elements of the system for facilitating the adoption of technology and best practice.

3.1 Enabling and reinforcing leadership and management

The mental models research has highlighted the important influence of leadership orientation towards
technology and best practice adoption, and identified the need to foster a cdimate that enables
adoption. It pointed out that creating a dimate supportive of people working within the adoption
system could be ciitical to improving OH&S behaviour (and results) over the long term. Defining the
values of the organization, setting the priorties, leading by example, and demonstrating respect for
employees at all levels are critical leadership roles, with strong personal communications (primaiily
dialogue) and high visibility and engagement of leaders with employees being important reinforcing
elements. It suggested that employees at all levels should be engaged in the identification of OH&S
issues and opportunities and involved in the process of adopting technologies and best practices
specifically suited to the operating conditions of their mines. Furthermore, it highlighted that they
should be appropriately recognized and rewarded for their involvement in identifying OH&S problems
and opportunities, participating in the identification of technology or best practices, and supporting the

adoption of these.

It is thus abundantly dear from the enabling prior work that management orientation towards the
adoption process is of fundamental importance, and that an unfavourable orientation represents a
serious barrier. Experience indicates thatin many, if not most cases, an unfavourable orientation isa
barrier that can, and very likely will lead to failure of an adoption initiative. Appropriately, Figure 1
illustrates that leadership and management need to create an environment that is enabling and
reinforcing of adoption activity, and personally rewarding to those engaged in the adoption process. To
make a difference, the enabling and reinforcing effect needs to impact significantly on such
individuals. In particular, they need to be recognised and rewarded for behaviour that fadlitates

adoption, even if others originally developed the idea. Reward should not be confined to the
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generation of a new technology or practice that improves health and safety performance, or for
otherwise bringing about improved occupational health and safety performance. It is important to
recognise the difference between these contributions and to ensure that not only the latter two are
rewarded. Equally, behaviour that obstructs adoption should be recognised and acted upon, as should

poor occupational health and safety performance.

The above represents a challenge to a company operating under a single executive management
structure, and becomes a major challenge when considering consistent implementation of such
requirements across a humber of companies, each with its own independent executive management
structure. However, if this fundamentally important enabling step is set aside, or treated
inappropliately, the risk of variable innovation performance, and ultmate failure of any otherwise

agreed collaborative effort will simply increase.

In principle this challenge may be addressed by the Chief Executives of the collaborating companies
agreeing to a manageable set of principles for implementation within their respective companies. This
approach appears to work well in situations when companies voluntaily agree to collaborate to
achieve a jointly agreed goal. Itis accordingly put forward asthe approach that should be adopted to
meet the occupational health and safety goals that have been jointly agreed to in this instance. The
set of principles to be considered for adoption is as follows:

1. Companies to dedare occupational health and safety technology and practice as an area for

openness and collaboration.

2. Performance recognition and reward arrangements will explicity indude recognition of, and
reward for, individual behaviour that facilitates adoption. This will be separate from, and in addition
to, recogniton and reward for the achievement of improved occupational health and safety
perfomance.

3. Individuals responsible for behaviour that obstructs adoption, or for operations with a poor, and
particulaly worsening occupational health and safety performance, will be identified and
appropriate action taken.

(It is noted that in some companies such action already includes disqualification from promotion, and even
dismissal for repeat serious incidents, which are viewed as being indicative of an operation out of control.)

4. Companies will provide their staff participating in industry level activities to facilitate adoption with
adequate time to fully participate in such activities.

5. Staff members released to participate in industry level activities to faclitate adoption will not be
unfaily discriminated against in respect of their career development.

6. Companies to commit to implementing the above policies as soon as is reasonably possible, but
within three years. Thistime allowance recognises the complexities that may need to be resolved

in regard to the implementation of 2 and 3.

The above points illustrate the important influence that a positive leadership and management
orientation can have on action to advance the transfer and widespread adoption of technology and or
best practice.

J M Stewart C ons ulting: Final report —June 2007 9



From sharing to widespread adoption of technology and best practice

3.2 Directindustry involvement

The importance of achieving industry ownership and buy-in for the successful adoption of technology
and or practice has emerged as one of the most strongly and consistently expressed views in the
enabling prior work. It is clear that any system devised to fadlitate the widespread adoption of
technology and best practice will need to satisfactorily address this issue. It is a primary success
factor, and a most importantinsight.

A message that also comes out strongly from the enabling prior work is that the key people involved in
the identification and adoption of new technologies and practices need to be involved in the process at
the earliest possible stage. In the context of the present work this would be at the point where an
Adoption Team is established to plan and oversee any particular innovation initiative. The primary
purpose of such teams would be to facilitate widespread adoption of the technology and or best

practice.

It is proposed that the establishment of such teams should become the primary mechanism for
bringing about direct industry involvement at an early stage of the adoption process. They are then
also a primary means for achieving the industry ownership required for successful technology and
best practice adoption. Importantly, this needs to be bome in mind when setting up the team, as is
illustrated below.

Adoption Teams: The following criteria should be metin setting up and operating an Adoption Team:

1.  Membership of the teamsto be voluntary with participants free to withdraw at any stage.

2. The teamsto have a scheduled date for termination of their activities.

3. The teamsto be composed of key people from industry who have indicated that they will be able
attend meetings and participate as full team members.

4. The teamsto indude the person or persons that have agreed to act as champions.

5.  The teams should not be larger than about 20 persons from industry.

6. The chairman of the team should have a vice chaiman from a different company. The
chairmanship should rotate among members on an annual basis.

7. The chairman and the champion should not be the same person.

8. [Each team to have a person at company CEO level who has agreed to act as the “sponsor” of the
team. The sponsor would not be a member of the team but would be available to help overcome
any difficulties that seriously threaten the continued existence or successful functioning of the
team, particulaly those that might be sensitive.

9. The pimary function of the team will be to ensure that the faclitaion programmes are
appropriately planned and focused, and that they remain that way.

10. The work of the team is to be supported by a spedalist secretariat that will help ensure that the
time required of industry membersis kept to a minimum and that past experience is appropliately
taken into accountin the planning and faclitation work of the team.

11. The team would meet according to a schedule determined by the needs of the work Such
meetings would enable industry leadership, engender the industry ownership needed for success,
and facilitate the emergence of ealy adopters from among its membership.

A few of the above points warrant further elaboration, as follows:
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Firstly, it isimportant that industry, or the members of the team do not perceive the team as being part
of an initiative driven by, or dominated by, a single company. Within the size, and the commitment and
voluntary membership constraintsimposed for effident performance, the team should thusinvolve as
many companies as possible, with the piinciple of rotating chaimanship being observed as an
important priority. The Chamber has itself demonstrated both the viability and importance of this latter

point.

Secondly, the identification of a high-level “sponsor’ must not be regarded as a violation or subversion
of normal line responsihility, either within the Chamber or the mining companies. It is simply the
advance creation of an informal channel to help address sensitive or otherwise difficult issues that the
team or its chairman is unable to resolve directly. It is a mechanism for removing blockages that are

best not taken up formally through line management.

Thirdly, in addition to members indicating that they will be able attend meetings and, as far as is
reasonably practical, to participate fully in the work of the team and they should commit themselves to
remain as members of the team through to completion of its work Expelience wams that the
disruption of team perfomance due to lack of continuity of team members can be ciippling, and

unfortunately, sometimes fatal.

Finally, in direct company involvement, the undetying princple that it must be that the involvement is
driven by the simple business principle of seeking a valued net benefit for the company. Ideally, the

involvement should thus be the expression of a core businessimperative.

3.3 Peer group reviews

The primary purpose of the peer group review mechanism is to identify and spread the adoption of
good practice. In essence the mechanism involves the use of peer group review teams to conduct
detailed reviews of the operations of paricipating organisations, at their request, or at the request of
industry, to identify both best practice, as well as areas in need of improvement. Best practice from
others is put forward in a confidential report on the review as a means for addressing the identified
weaknesses. Best practices identified during the review are documented and openly communicated to

other participating mnes.
The key elements of the mechanism and its operation are as follows;

1. Partidpating mines: The participation of mines in the peer group review process must be on a

voluntary basis.

2. Leadership and management. An Adoption Team would be established to provide highdevel
management and to oversee the process.

3. Establishment of review teams: Participating mines would each identify a range of experts capable
of commanding credibility as a peer group reviewer on other mines. Thisis a critical requirement.
The names and contact details of those identified would be provided to the spedalist secretariat
set up to support the review process. The review team leader and the review team spedialists in
various areas would be drawn from this list. The secretariat would make the necessary
arrangements to bring the peer group review team together, to appropriately brief them, and to

J M Stewart C ons ulting: Final report —June 2007 11



From sharing to widespread adoption of technology and best practice

make the necessary arrangement for the review to be conducted. In addition, the team leader
would meet the head of the operation to be reviewed beforehand to initate communication and to

discuss the review process.

4. Focus ofthe reviews: The focus of the peergroup review teamsin conducting their reviews would
be guided by the piioiities established by the Occupational Health and Safety Task Force through
the annual workshop that they would convene and lead. This workshop is dealt with in more detail

later.

5. Selection of mines to be reviewed: In most cases the mines to be reviewed should be self-
selected, in that they should approach the secretariat with the request that they be reviewed. They
would thus usually be mines expeliencing occupational health and safety difficulties. However, an
important function of the Adoption Team and the secretariat would be to identify mines with
particulaly noteworthy performance in various areas, with a view to arranging that they be
reviewed in order to identify and document new good practices. The benchmarking arrangements
being established at the Centre for Sustainability in Mining and Industry at Wits University should
be used to assist in the identification of such mines, but a key input would also come from the
members of the Adoption Team. The identified mine would then be approached with a view to

arranging an appropriate review.

6. Theidentification of a mine or number of minesto be reviewed could also be driven by an initiative
to identify practices relevantto a piiority issue that industry has decided to address. In such cases
a similar process would be followed, although in dose collaboration with the Adoption Team

responsible for the programme of work designed to address the special issue.

7. Reporting: During the review the team would note strengths that may be useful to other mines, as
well as areas in which improvements could be made to improve health and safety on the mine
being reviewed. Within two weeks of completing the review, the team should issue a draft of its
confidential report to the mine that has been reviewed. The report will identify weaknesse s that
need to be addressed and ways in which this might be done, using good practice identified and
documented at other mines. All of the recommended actions should have first been discussed with
the relevant persons at the review mine so that there are no surprises. In parallel the review team
would also document the good practices that were identified as being potentially useful to other
mines. These would be communicated to the other participating mines, and introduced into an

accessible electronic database.

8. Accessible electronic database: The secretariat would maintain an electronic database that would
house all of the identified good practice and which would be readily accessible not only to
participating mines, but also to all mines. The database should use or have links to other similar
sites, such as the MIRMgate system operated by the Australian Minerals Industry Safety and
Health Centre®.

9. Facilitation of widespread adoption: Widespread adoption of particularly important and beneficial
best practices may need to be further facilitated by other means. The first would be through
workshops held from time to time to present and discuss such best practices with interested

persons from other mines. In addition, the workshops would be used to identify the interest and
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need for the establishment of any Communities of Practice, or Demonstration Projects, and to
initiate their establishmentif considered necessary. Although itis expected that the need for best
practice demonstration projects would seldom arise, they may be warranted in some cases,
particulally if the best practice originatesin another mining sector or mining country. Communities
of Practice and Demonstration Projects are considered later. The workshops would also identify
the need for any best practice guidelines and the secretariat would initiate an appropriate process

for such guidelinesto be prepared and in due course made available.

10. Technical assistance: From time to time a mine may need technical assistance inimplementing a
best practice that it has decided to adopt. The secretariat would assist in arranging such
assistance, eitherin the form of a small team of expertsin the area in question, or in the form of a

secondment or personnel exchange.

A summary of the key points associated with peergroup reviews is presented in FHgure 2.

Peer group reviews
Identify and spread adoption of good practice

* Key elements
— Voluntary participation by mines
— Reviews at request of mines or industry
— Reviews focused on key areas identified by industry
— Benchmarking to identify mines with good practice potential (Wits)
— Review teams composed of peer group experts drawn from industry
— Confidential recommendations to mines that are reviewed
— Reports on good practice to all participating mines
— Accessible database for recording documented best practices
— Workshops to communicate identified best practices
— Establishme nt of communitie s of practice in key areas
— Demonstration projects to fadlitate adoption if considered necessary
— Support and process fadlitation by spedalist secretariat

Figure 2: Summary of key points for peer group reviews

3.4 Demonstration projects

The pimary purpose of demonstration projects is to initiate the process of facilitating widespread
adoption of the technology and or best practice being demonstrated. The mechanism involves
selecting a mine that has the potential to benefit significantly fromthe technology and or best practice
in question, and that is willing to implement the project. The project serves as a means for creating
familiaity with the technicaliies of the applicaton, and for identifying and communicating the
information needed by other operations to make informed decisions leading to progressive adoption of
a successful innovation across industry. It is a multi-purpose mechanism for reducing risk and

achieving effective communication.
The key elements of the mechanism and its operation are as follows:

1. Leadership and management: Demonstration projects would be undertaken as a major

component of the work of an Adoption Team that has already been established, and that team

would thus provide leadership and overall management of the project.
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2.

Preliminary considerations: The decision to undertake a demonstration project must be preceded
by considerations that fully take account of previous expelience in conducting such projects. This
is facilitated by way of a checkist that raises the key questions and issues that need to be
considered. Such a checKist is provided in Appendix 4. Key questions indude issues as
fundamental as whether the technology or practice has been adequately developed for use in
such a project, or whether the project should be run in partnership with the equipment supplier, or
whether special training or organizational structures are needed for a successful pmject, and so
on. The preliminary considerations serve the purpose of identifying the broad approach and scope
of the project, and the mines that are expected to benefit most from the innovation.

Selection of host mine: The preliminary considerations would help identify the mines that are best
suited to host the envisaged demonstration project. In particular, the host mine needsto be one of
the minesthat have the greatest potential to benefit from the innovation. It should also be a mine
thatis profitable and not under undue production or cost pressure. The mine should thus have the
organizational capacity to take on the commitments associated with mnning a successful
demonstration project. Having satisfied these critelia, the mine should also be willing and keen to

host, and fund the costs involved in conducting the demonstration project.

Spedial collaborative funding: In special cases, where the potential benefits are particulaty large,
but where the risk of failure is such that neither a mine nor a supplier can be realistically expected
to shoulder the finandial risk associated with the demonstration project, other interested mines
may be prepared to collaboratively underwrite the costs of the project. The secretariat would

facilitate the establishment of such arrangements.

Technology champion: A condition for hosting the demonstration project should be that the mine
would identify and appoint a person to champion application of the technology or best practice,
firstly at the mine, but then also more widely in industry. The mine would adequately free the
appointed person from his operational responsihilities so that the role of technology champion can
be adequately fulfilled. The role of technology championsis presented later.

Project management team: The host mine would appoint a project management team to plan and
oversee the detailed execution of the project. The secretariat should ensure that the detailed plan
is consistent with the broad approach and project scope identified by the Adoption Team. The
leader of the pmject team could be the Technology Champion, but this should not be a
requirement. The Technology Champion should however be responsible for reporting progress on
the project to the Adoption Team, and to all parties that have expressed an interest in receiving

such information, as well asto key people on the mine.

Reporting of performance outcome: The performance outcome of the demonstration project would
be written up by the Technology Champion in terms that make sense to the mine, but also in a
way that would enable other mines to interpret the results in the context of their own
circumstances. The report would be made available to the Adoption Team and on request to

interested mines not represented on the Adoption Team.

Facilitation of widespread adoption: Widespread adoption of the technology and or best practice

would be further facilitated through a workshop open to all mines. The workshop would also be
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used to identify those interested in forming a Community of Practice, to discuss and overcome
implementation problems, and to further develop the innovation, and to spread its adoption. The
workshop would thus serve as an opportunity to initiate the establishment of a Community of

Practice, which would be carried through by the secretaiiat.

9. Technical assistance: There are two aspeds to the technical assistance that might be needed.
The first isthe assistance that might be needed during the demonstration project. Working through
the checkist would identify whether this was necessary and in that event the secretariat would
make an arrangement with the appropriate parties to secure the availability of technical support
before the demonstration project starts. The second is the assistance that might be needed by
other mines that have decided to adopt the technology and or best practice. On completion of a
successful demonstration project the secretariat would ensure that technical support is available
from one ormore appropiliate parties. In those cases where the Technology Champion, or the host
mine is unable to provide the necessary assistance, or where it is inappropriate for them to be
asked to do so, the mine would approach the parties identified by the secretariat for that purpose.

A summary of the key points associated with demonstration projectsis presented in Fgure 3.

Demonstration projects

Facilitate the emergence of adoptive behaviour
* Keyelements
— Technology or practice with significant potential benefit
— Atinterested andwilling minethat has great potential to benefit
— Minetoappoint a key mine person to champion the technology / practice
— Designof project to include evaluation of all key issues per checklist
— Minetoappoint and manage project team
— Mine (and supplier when possible) to fund demonstration project
— Earlyinvolvement of a potential community of practice, and ch ampion/s
— Preparation and distribution of performance outcometo interested mines
— Workshop to present p erformance outcome
— Expand / confirm ongoing community of practice activity
— Preparation and distribution of best practice application report
— Support and process facilitation by specialist secretariat

Figure 3: Summary of key points for demonstration projects

3.5 Communities of Practice

The primary purpose of the Communities of Practice is to spread improved adoption of the technology
and or best practice being demonstrated. The mechanism involves the establishment of a group of
individuals who voluntarily elect to interact in a relatively informal way to share information on a
particular technology or practice with a view to improving its performance, and through their activities
to widen its adoption across industry. Communities of Practice do not have the formal task orientation

of the Task Force or Adoption Teamns.
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The key elements of the mechanism and its operation are as follows:

1

Voluntary participation: Membership of a Community of Practice would be on a voluntary basis
with members free to withdraw at any stage. The Adoption Team coveling the area in which the

Community of Practice is to be fomed would agree to its establishment.

Chairmanship: the Adoption Team would appoint the Chairman of the Community of Practice, and
would decide whether Chairmanship needs to rotate among members on an annual basis.

Highdewvel sponsor: The person acting as the sponsor of the relevant Adoption Team would also
assist in addressing problems that the Chairman of either the Community of Practice or the
Adoption Team are unable to resolve at theirlevel of operation.

Technology Champion: The Adoption Team would identify a suitable person to serve as an
Industry Champion for the work of the Community of Practice. The person would need to meet the
criteria for the appointment of a Champion, asindicated later. More than one Champion might be
appointed, depending on the interest expressed.

Common interests: The members of the Community of Practice should all be interested in shaling
information on a particular technology or practice with a view to improving its performance, and
through their activities to widen its adoption across industry. It would continue to operate for as
long as its membership continued to grow and its members continued to gain benefit from their

involvement.

Informal processes: The Community of Practice would operate in a relatively informal manner, but
there should be regular meetings, which could be per teleconference. Much of the communication
would be via electronic means.

Guidelines and reports: At an appropriate point the Community of Practice would decide when it
was in a position to prepare a report to document the improved practice that had emerged as a
result of its activity. The input into the preparation of such a document would come from members
but the secretariat would facilitate preparation of the document. In some casesthe document to be
prepared would take the form of substantial guidelines for effective implementation of a technology

and or practice.

Termination: The activities of the Community of Practice would be terminated when either its
members, or the Adoption Team decided that it would be appropriate to do so.

A summary of the key points associated with Communities of Practice is presented in Fgure 4.
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Communities of practice
Facilitate widespread adoption

* Key elements
— Voluntary membership
— Chairman appointed by the Adoption Team

— High-level “Sponsor’ to assist in overcoming persistent major
problems

— Relatively informal communication but with regular meetings
— Collective approach to overcoming implementation problems
— Documentbest practice for inclusion into database

— Preparation of guidelines/application reports for distribution to
participating mines

— Supportand process facilitation by specialist secretariat

Figure 4: Summary of key points for Communities of Practice

3.6 Champions

The primary purpose of appointing Championsis to energize and spearhead the progressive growth in

the adoption of the technology and or best practice that they are championing. In essence the

mechanism of Championship involves leadership to overcome implementation difficulties, as well as

effective communication of relevant information to enable other operations to decide to adopt the

technology and or best practice in question.

The key elements of the mechanism and its operation are as follows:

1

Credibility: An essential requirement for success is that the Champion should be credible. An
appropriate person should thus be selected. Ideally, the person should be an individual with good
levels of knowledge, energy, leadership, communication skills and personal credibility. The person
should also be drawn from within industry.

Involvement: Having selected a person with the right potential, it is essential that the person be
sufficiently released from normal operational responsibilities to adequately perform the function of
Championship. To do this the person needs to become deeply inwlved in the details of the
technology and or best practice to appredate the issues and problems, and to assist in, or be

knowledgeable about their solution.

Leadership: An important role of the Champion will be that of providing leadership in overcoming
implementation problems that arise, and in particular to energize lagging aspects of the process.
The Champion would also provide input into the development of strategies and plans for the

progressive adoption of the technology and orbest practice at both the mine and across industry.

Communication: Perhapsthe mostimportant role that the Champion needs to play is that of being
an effective spokesperson for the technology and or best practice being championed. To do this
the Champion would accumulate key data and with the assistance of the secretariat prepare

appropriate documents and presentations to communicate such performance and technical data
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to interested parties. In particular, the Champion would become deeply involved in the preparation
of reports or papers concerned with performance of the technology and or best practice. The
champion would seek out opportunities to present such information, including workshops,

conferences, technical journals, meetings of professional societies, internal meetings, and so on.

A summary of the key points associated with Championship is presented in Fgure 5

Champions
Spearhead emergence of adoptive behavior

* Key elements
— An individual with required knowiedge, energy, leadership and credibility
— Drawn from within industry
— Provision of adequate time to fulfillthe role
— Input into the preparation of plans for successful adoption
— Leadership to overcome implementation difficulties
— Spokesperson on performance attributes of the technology / practice
— Participation in industry workshops, conferences, meetings, etc.
— Enthusiadtic, clear and convincing communication

— Support from specialist secretariat

Figure 5: Summary of key points on Championship.

3.7 Specialist secretariat support

The primary purpose of the spedalist secretaliat supportis to fadlitate effective industry involvement

by reducing the time and complexity encountered by industry persons participating in the system. In

essence the secretariat is a mechanism that enables the time spent by key industry persons to be

focused on making the industry input that is essential for success, without being unduly distracted by

time consuming and sometimes complex process and administrative considerations that can be

undertaken by a spedialist secretariat

The key elements of the mechanism and its operation are as follows:

1

Expertise: The secretariat should consist of a small number of persons who understand the issue s
involved in facdilitating the sharing and widespread adoption of technology and or best practice,
and who have expertise in fadlitating potentially complex processe s. While many of the processes
may become relatively simple routines, there will be exceptions, and understanding and expertise

will be required to ensure that these exceptions are appropriately handled.

Scanning function: An important fadilitating function of the secretariat would be to run an effective
scanning function to identify the emergence of promising technology and best practice, such as
that emerging out of the SIMRAC research programme. This would at times serve as valuable

input into the work of the Adoption Teams.
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3.

Process fadilitation: The secretariat would take responsibility for facilitating the varous processe s
of the Adoption Teams, including workshops and special meetings, the arrangements for the peer

group reviews, and the detailed planning of demonstration projects.

Data management: The various facilitation processes will give rise to a substantial need for
effective electronic communicaton and data management. The secretariat would take
responsibility for ensuring the establishment, maintenance and operation of an appropriate

electronic data management system, outsourcing expertise as necessary.

Report wiiting: Much of the work undertaken will need to be written up in reports or other
documentsto record key outcomes and to serve as a vehicle for communicating such information.
The secretariat would take responsibility for preparing draft documents for consideration by

industry, and for finalizing and distributing such documents as required.

Administrative management: The secretariat would be responsible for the usual administrative
management requirements associated with meetings and project management, induding that of
taking agreed action, or ensuring that others take such action.

Continuity and institutional me mory: An important incidental function of the secretariat would be to
provide continuity of approach and purpose as new teams are established from time to time, and
the inevitable changesin industry representation occur. In the longer term the secretariat will also

become a base of institutional memory.

Funding: It will be necessary to fund the secretaliat on an ongoing basis. The basis for doing this
will need to be agreed by industry. It is proposed that the usual approach to funding activities
undertaken by the Chamberon behalf of its members be adopted.

Location: The secretariat could be established either asa Chamber function, or as an outsourced
function by arrangement with a body that may already have most of the necessary expertise and

interest, or as a hybiid involving both.

A summary of the key points associated with the proposed spedialist secretariat supportis presented

in FHgure 6.

Specialist secretariat support

Reduce complexity and enable effective industry involvement

e Key points
— Expertise in facilitatin g potentially comple x processes
— Management of information and be st practices database
— Technology and best practice scanning function
— Facilitation of workshops and m eetings
— Facilitation of arrangements for peer group reviews
— Preparation of draft docu ments for industry consideration
— Carrythrough on agreed meeting decisions
— Continuity and institutional me mory

— Facilitation of industry involvement (reduced proce ss complexity and
time)

— Collaboratively funded by industry
— Outsourced orin Chamber, or a hybrid approach involvin g both

Figure 6: Summary of key points on the specialist secretariat support.
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3.8 Quality communication

The key princple that underlies the design of the system described above has been that of identifying
and involving the key persons involved in the adoption process, to ensure that they acquire the
understanding and key information needed for them to make well-infomed decisions and take
appropriate adoptive action when justified. The system is thus a special means of ensuring that the
right people receive the right information in the right way at the right ime. The findings of the mental
models research, which are presented in Appendix 3, have pointed to the importance of this aspect of
the system.

In particular the findings of the research were found to be consistent with other research and
expetience, which has shown communications to be the most powerful influence on people’s decision-
making and behaviour. Effective communications — leaders deeds plus their messages — supported
by appropriate formal and informal communications is critical to encouraging, supporting, and
reinforcing adoption behaviour at all levels. The mental models research thus suggests that behaviour-
focused communications processes, methods and tools have scope to be deployed by industry as a
best practice. Noting that behaviour-focused communications indude all communications, messages
and interactions that can influence behaviour, the proposed Adoption System would become an

example of best practice to otherindustries.

4 Processes and structures

The above mechanisms need to be selected and applied in particular ways to achieve the widespread
adoption of either technology, best practice or combination of the two in the case where an integrated
approach istaken to addressing an identified prioiity issue. It was earlier pointed out that these were
the three quite different opportunities that need to be considered separately. The present work has
induded the preparation of process flow chartsto guide the approach to be taken in addressing each

of these three opportunities.

The particular approach that needs to be adopted for the case where both technology and best
practice are combined in an integrated approach to address an identified priority issue isillustrated in
the figure presented below.
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| Industry priority I

0

Special Issue Innovation Facilitation Team

Benchmarking Operational

Secretariat

System Decisions
T
1
]
. 1
Operational programme 1
" " " 1
1 Workshop toidentify keyissues tobe addressed | 1
Il 1
| Scan of available technology and practices |- ----- ¥
Jl '
| W orkshop i identify technologies and practices to adress issues 1
2 113 1
| Eormulate best practices plan l | Formulate technology plan Lo 1
J I 1
| ID Target mines | | Limited technology development | 1
I 1
| ID_investigation team | | Select technology transfer roach _ J===== 1
1l 1
| Conduct investigations | | Formulate technology transfer plan -—--1
1
| Prepare best practice reports l | Preliminary work on selected approach I )
0 :
1 Identify host mine for demonstration project Lo [
p " - 1
| Identify project leader/technology champions | 1
|
| Formulate detailed plan for demonstrationproject }--—-- T
3 1
| Implement demonstration project | 1
I
1 Prepare and distribute performance report | e t
1
| W orkshop / presentations of performance outcome | 1
|
| Establish Communities of Practice | |
1
1 Best practice application reports |b—c e Il
I—N Personalexchanges and secondments ] !

Figure 7: Schematic representation of proposed approach to facilitating the widespread adoption
of technology and best practice to address apriority issueidentified by industry.

It will be evident from a study of this figure that application of the vaiious mechanismsto address the
identified prionty issue need to be implemented through a coherent process located within an
appropriate structure. The point is further illustrated in appendices 5 and 6, in which similar
schematics are presented for facdlitating the widespread adoption of best practice and technology
respectively. Given that the details of the various mechanisms have been already presented, the

various elementsin the operational programmes presented in these figures are not elaborated upon.

It is however appropliate to point out that there is scope for these flow chartsto become the basis of
guidelines (protocals) prepared for use by the secretaliat and the Adoption Teams in addressing these
opportunities. It is envisaged that the establishment of guidelines and protocols for these and other

opportunities would be one of the functions of the secretaiiat.

In regard to the structure indicated in Figure 7, attention is drawn to the important leadership role of
the Task Force.
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Operational leadership: A crucially important role that the Task Force needs to play is that of
providing leadership in the identification and prioritisation of the occupational health and safetyissues
to be addressed. It also needs to take an oversight responsihility for ensuring that the identified priority
issues are appropriately addressed. It is envisaged that the identification and prioiitisation of the
issues that need to be addressed would be undertaken in an annual workshop process that is
convened and led by the Task Force. It is envisaged that the workshop process would involve the
following:

1. Particdpation of selected experts and leaders in the field of occupational health and safety

management.

2. Facilitation techniques that will ensure the emergence of soundly thought through issues in need

of attention.

3. The development by the secretariat of a more detailed statement of the scope and planning of the

processes and work required to address the identified issues.

4. Consideration and prioritisation of the identified issues in the light of the scoping and preliminary
planning that has been done.

5. Within the mandate of the Task Force, deciding upon the work that should be undertaken, or
otherwise arranging that the initiation of such work be induded within its mandate.

From the above it follows that the Task Force may wish to pursue a number of priority issues in
parallel in order to bring about the significant and continuous improvements in occupational health and
safety improvements being sought. This would require that a number of appropriate Adoption Teams
be established to address the identified issues. Given the significant resources required to set up and
successfully run an Adoption Team it would be unwise for more than five such teamstoin operation at
any one time. The structure required for coordinating and supporting these teamsis illustrated in the

following figure.

Proposed system structure

Employer Executive
Summit B Council
OH&S Task Force | Secretarial

Sudport

I /

Adoption Team
Team 1

Adoption Team
Team 2

Operational
programme

Adoption Initiative s

Operational
programme

Adoption Initiatives

*

Figure 8: Schematic representation of the proposed system structure
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The system envisages continued existence of the present Annual Occupational Health and Safety
Employer Summit, and of the Occupational Health and Safety Task Force, until such time that industry

meets its occupational health and safety performance goals.

5 Change management: support for a systematic approach to adoption

Changing OH&S performance in a way that is sustainable over the long term calls for recognizing and
supporting a systematic approach to the adoption of technology and best practice. People atall levels
of the organization are part of the system of adoption, and they will need to embrace the proposed
adoption system. It will be evident from the outline of the system presented above that the approach is
in some respects quite sophisticated and rigorous, and this will need to be supported at all
management levels and functions that interact with the system. It follows from the mental models
research that significant barriers may need to be overcome should the prevailing mental models of
these people not be well disposed towards the approach embedded in the proposed Adoption System.
Effective communication will thus be a ciitical feature of the change management process.

It isin this context that the intention to piloting the system as a first step towards implementation of the
Adoption System is particulady important, in that the process of piloting the system will become the
primary means for achieving the required effective communication. This should be a key consideration
in the planning of the piloting exerdise, which should be regarded as a demonstration project, and

approached in the same way that has been advocated earlier for such projects.

6 Broad ov erview

Having exposed the nature and scope of what is involved in fadlitating the sharing and widespread
adoption of technology and or best practice, it is necessary to address the key success factor that
requires the key elements of the proposed system to be dearly evident so that Industry Exectutives are
able to consider and agree to them as a basis for implementing the system. In broad tems the key

elements of the proposed system are as follows:

The establishment of an enabling dimate for the widespread adoption of technology and or best
practice by company Chief Executives collectively agreeing to ensure that the identified key

leadership dictates are implemented in their organisations.

Continued existence of the Task Force to identify the key issuesthat should be addressed and to

ensure that the system remains focussed on the identified priorities.

Use of the various mechanisms and processes that have been outlined in ways best suited to
addressing the key issuesidentfied by the Task Force.

The establishment of a small specialist secretariat governed by a brief that requiresit to facilitate
operation of the system that has been outlined, and to provide the support required by the varous
teams of industry personsthat need to be established for effective operation of the system.

Collaborative funding of the activities of the spedialist secretariat by all Chamber members, but
with the mines being responsible for funding their own participation as well as demonstration

projects conducted at their operations.
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Piloting of the proposed arrangements as a basis for testing the effectiveness of the system and

for refining the system prior to progressively enlarging its scope of activity.

As has already been pointed out, the secretariat could be established either as a Chamber function, or
as an outsourced function by arrangement with an organisation that may already have most of the

necessary expertise and interest.

7  The next steps
It is proposed that the next steps should be as follows:

1. Presentation of the proposed system to industry at the Employer Summit, to identify whether
industry supports going ahead with the proposed Adoption System. The system would be
refined to take account of input received at the summit.

2. A workshop arranged by the Task Force to review the practical issues associated with
implementation of the system, and to identify and prioritise the issues that should be
addressed through the proposed arrangements. In particular, the Task Force would identify
the issue that should be used as a basis for piloting the proposed arrangements.

3. ldentification of the key issuesthat need to form the basis of a proposal to be submitted to the
Executive Council of the Chamber for approval.

4. Subject to the necessary approval being obtained, the system should then be piloted, refined
to take account of the experience gained in the piloting exercise, and implemented further in

accordance with the mandate received from the Executive Council.

8 Conclusion

The identification of mechanisms and processes currently used by mining companies to fadlitate
adoption of technology and best practice indicates that such systems are often extensive and well
developed within these companies. Unfortunately, in some respects this has the potential to very
much work against adoption of, and commitment towards, the industry wide system proposed in this
report, either on the grounds that it is unnecessary, or as a manifestation of the ‘not invented here”
syndrome. Conversely, the proposed system has the potential to greatly enhance the effectiveness of
the in-house systems, and to expand the benefitindividual companies, and industry as a whole, derive
from implementing new and better technology and practice. These are competing dynamics, with the
former having the potential to outweigh the latter, unless strong leadership is expressed to create the
enabling dimate required for successful operation of the proposed system. The key deteminant will
thus be the extent to which the Chief Executives of the mining companies are able to agree the key
elements of the system, as well as the key enabling principles for implementation within their
companies. It will deady also depend on the success achieved in piloting the system. Focussed
attention will need to be given to these issues.
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Appendix 1: Key insights from past work

Given below is a selection of the more important and interesting insights and concepts identified in the enabling
prior work.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Technology transfer needs to be seen as comprising two
distinct phases; the first phase is to provide sufficient
understanding of the technology and its performance to
place potential recipients in a position to decide whether
or not to adopt the new technology, while the second
phase is to transfer the knowledge and skills necessary
to implement the technology.

The potential recipient of a technology or best practice
needs to experience a real business incentiv e to embark
upon the acquisition and implementation of the new
technology or practice.

Recipients of the new technology need to be assisted,
and to hav e access to expert assistance at an early stage
of the transfer process.

The recipient organisation needs to have a person at an
appropriate level to facilitate and champion the
technology transfer and implementation process.

The technology champion needs to be adequately
supported by both his/her superiors and the technical
experts of the technology or best practice provider.

Champions need to be innovative and have credibility
and integrity, placing successful implementation above
personal ambition.

Where the risk of implementing a new technology is too
great for a potential recipient organisation to bear it
alone, some form of underwriting or joint risk sharing
may be necessary to enable successful transfer and
implementation of the new technology.

Each technology trans fer and implementation plan needs
to ensure that all of the issues known to be crucial for
successful technology transfer and implementation are
considered, as well as any other issues identified as
potentiall y imp ortant.

Access to venture capital for finalising dev elopment and
commercialisation through e quipment trials, undertaking
demonstration projects and setting up the necessary
technology supply capacity, including the creation of
technology specific spin-off companies, needs to be
facilitated.

People at all levels must see the benefits of the
technology, as well as its successful implementation, to
themselv es.

Peer communication of applications and be nefits of new
technology and best practice should be facilitated as it
enables and generally assists the process of technology
and best practice transfer.

The first recipient organisations to implement a new
technology should be those that hav e the greatest need
and potential to benefit from s uccessful implementation.

Institutional support may be necessary to manage and
facilitate the technology and best practice transfer
process.

Special reward and recognition arrangements for
individuals may be needed to overcome negative
competitive dynamics, including the not invented here
(or by me) syndrome. Such arrangements could include
measures in personal performance contracts that are
linked to successful adoption and im plementati on of new
technologies and practices that benefit the organisation.

The organisational climate needs to be tested to
establish its conduciveness for the adoption and
implementation of new technologies and best practice.

A mind set that is fav ourable towards the identification of
user needs, and the development, adoption and
implementation of new technology as a basis for
addressing those needs should be stimulated.

Technology brokers should be considered as a means
for identifying technologies or practices dev eloped and
applied for other industries that have the potential for
beneficial application in the mining indus try.

The introduction of new expensive technology should be
done on a mine experiencing success and growth. In times of

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

hardship mines are risk averse and stick to known
technologies.

A primary cause of technology transfer failure is a lack of
change management. Change managementskills inindustry
are poor.

For success in sharing best practce and technology there is
a need for an abundance mentality approach, but this makes
it very personality dependert.

Secondment of people to different mines provides a good
basis for sharing techndogies People assigned to hep
operations in other mines come back stmuated, and with
new ideas for their own operatons.

For industry level success in facilitating tchndogy transfer,
leadership is crucial — captains need to take cdlective
leadership position — they need to properly resource a
technology transfer operaton — they need to make key staff
available as champions on secondment — and somehow to
collectively agree to set up creative tension in their respective
companies (sanction/reward system for poor/good technology
transfer performance).

With some techndogies it is better to provide a sernice to
mines rather than sel them the equipment/technology, so
that problems of operation and maintenance can be invisible
to the mine and dealt with efficiently by others especialy
skilled to do the job.

Groups have the perception that better resuts come from
their own efforts. This perception acts as a barrier and is
consistentwith the not invented here syndrome.

Managers have too much on their plate and the
communicaton and understandng of any new system
therefore needs to be simple, logica and straightforward.

Key first step in rolling out tchndogies is to get support of
and train mine management — the manager — secton
engineer — engineering manager — maintenance foreman.

A key success factor for communities of practice is to ensure
that no ore person or group dominates — a rotating
chairperson shoud be used with the secretary coming from
another company.

Itis essental toget project buy-in at a hostoperationa site. If
thisis notpossible then the project should be discarded.

In planning the cycle of peer group reviews it is essental to
allow enough time for the affected operations to implement
improvements, and for the available staff to be able to
competently cope with the programme.

Too much technology change is due to fashion and not hard
numbers based on performance and costing. People are too
busy to generate the needed informaton and plans for
effective technology transfer.

Partnerships represent a good way of getting development
done a wel as for achieving good transfer and
implementation of technology and practice.

Groups and mines are not sufiicienlty mature for meaningful
cooperative action — cooperaion tends to be in less
promising areas with worthwhile things being kept to
themselves. This dynamic applies even between mines within
a singe group.

When line people are batting then chances of successiul
technology transfer drops to zero. Under-performing shafts
struggle — they stick to tried and tested technologies. Shafts
performing well tend to be the quick and easy new adopters.

Task teams need to be run by a coordinator with a full ime
commitment, and not as an add-on to someone's existing job.

Lewing demands and imposing strong expectations can
quickly convert a Community of Practice into a project am
focused on tasks and deliverables. The team will drive
towards satisfying the boss instead of producing and shaing
new knowledge. Communities of Practice shoud not be
confused with teams or task forces.

In techndogy transfer attenton should be focused on te
early adopters, as they are key in achievinga criica mass of
best practce users.
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Appendix 2: Expert models

Expert Model of Mining OH&S Performance
The smple expert model developed by Decision Partners to guide the mental models interviews and

to interpretation of the input received is presented below:

Drivers
« Improve OH& SPerformance
* AddressShareholder Interests
* Ehsure Investm ent Qudli

Quality of Innovation
*R&D

* Best Ractices: Suth Africa

and Internationa

Quality of
OH&S S&ehol der*
Engagement

Mining
Technol ogy

Mining Impects

Quality of

Deges of OH&Slnitidives leal th Exposure:
ndustry Qo nscio usness . Best Raciice & *Ndse
of Need to Tale N Technology Transfer *Dust
OH& SAction Quality «Techicd +TB, Slicosis
of OH&SLeadership . Behavioural « Cancer
By Company Execs «HIV/ADS

Safdy Impects
« Lost Time Inddents
«Faalities

Quality of

OH &SPe formance . :

Monitoring & Infor matiol Adoption of Vehicle Acd dents
Sharing Quality of Technol ogy or
OH&SSysems Bed Pradice

* OH&SGods& Targets : .

- Cortrd Systems Social & Economic
A4 + Monitaring Systems Impacts
< Incentive Systery
Quality of A Quality of

————

Mine Ste OH&SLeadership Mine Workforce***

« Formad Leaders™ Performance
«Informal Leaders
Quality of

Communi cations
* Leaders' Communicati ors

« Leaders' Behaviours
<O ther Communication,

o N
( Environmental \
N Impacts J

~ - — r

Deg eeof Workforce
Engagement

b

Desred Outcome
* Improved OH&SPerfarmance

* Sakeholders include: Employe es, Contractors, Sup ervisors and Section Managers, Suppliers,
Union Leadership, Local Community, and Industry Groups.
** Formal Mine Site OH&S L eadership includes: Mine Managers, Gene ral Managers, Engin eering Manage's,
HS&E Managers, Mine Overseers, OH Specialists Rock Engineering, Environment Specialists, and Others.
** Mine Workforceincludes everyone working at the mine, including: Formal Leaders, Supervisors, Employees,

" Improved | nvestmentQ wality of Mining

« Protect Sharehd cer Interess
« Positive $dd Impacts
« Economic Results
*Improved Rublic idgment

of Mining

Contractors, Suppliers, and Informal Lead ers

Influences on Mining OH&S Performance — Simple Expert Model developed by Decision Partners

Expert model on Innovation

Although innovation is sometimes confused with simple invention, it must be emphasised that the
process of identifying, sharing and then operationally adopting technology and or best practice is what
the concept of innovation spedifically covers. More generally, the concept of innovation involves the

following:

The concept of innovation: Innovation involves the creation, exchange, evolution and application of
knowledge, in whatever form, for the success of an organisation, the vitality of a nations econonmy and
the advancement of sodety as a whole. Innovation cannot therefore be claimed in the absence of
successful application.

The process of developing the expert model for the mental models research induded the development

of a basic model of the innovation process. This model has significantly added to the guidance
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provided by the reviews of past and current work on technology and best practice transfer described in
the report.

Key points of influence in the innovation process: Given below is the simple expert model of
innovation that has been developed. It identifies the key points and flows of influence during the
innovation process. The model has provided useful guidance during the dewvelopment and
presentation of the processes and arrangements that have been proposed.

I Management orientation |
| Guiding enquiry & reasoning |
I Identification of possible innovation areas |

v

Concept proposals - ideation |

v

Check innovation against needs |

v

Opportunity selection criteria

Estimates of applicability |—>| Estimate pitential benefits |
I Analyse quality of opportunities |
I Prioritise opportunities |
v
I Match with resources |

v

I Detailed Innovation and communication plans |

Basic model indicating key points of influence in the innovation process
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Appendix 3: Summary of mental models research and key findings

e ——————————————————————————————————
- "N - LN - H -

Improving Adoption of OH&S Technology & Best Practice:
Mental Models Research Final Report

June 2007

A. Introduction

Members of the Chamber of Mines of South Africa recognize there is no shortage of useful knowledge
about technology and best practices on health and safety management that could contribute to
improving health and safety performance. The challenge isto ensure that such knowledge is adopted
throughout the industry.

With this in mind, the Chamber of Mines asked Decision Partners to help generate insight into the aids
and barriers to adopting OH&S best practices and technology at the company level. Decision Partners
conducted science-based mental models research with key executives and mine-level leaders in six
South African mining companies to discover their perceptions of OH&S adoption practices. Insight
obtained from the research will be used by the Chamber of Mines to guide the dewelopment of
strategies on thisissue.

This report highlights key findings and considerations from the mental models research. More detailed
information is contained in the full report.

B. Overview of the Approach

Methodology

Decades of research have shown that people’s judgement about complex issues is guided by their
mental models. The concept of mental models is well-established in psychology and has been the
focus of extensive research. A person’s mental model can be thought of as a tacit, complex web of
deeply held beliefs that affect how an individual defines a problem, reacts to issues, forms
judgements, and makes decisions about a topic. The mental models research method seeks to reveal
and characterize in-depth these complex webs of belief.

Mental models research inwlves conducting individual, one-on-one interviews, during which
participants are guided through a semi-structured agenda of topics framed by expert understanding of
the context. This expert understanding is often represented by an expert model, which summarizes
everything that a community of experts knows or believes about a topic. These experts may indude
managers in various functions and at different levelsin an organization. They can also incude subject
matter experts across a wide range of fields. In this case, the expert model was developed by
Decision Partners based on discussions with Chief Executives, a Meta-Analysis of ICMM Safety and
Health Conference presentations and inputs from Chamber consultants John Stewart, Nancy Coulson
and May Hermanus.

© Decision Parers, LLC. June 2007
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Research Sample

Decision Partners conducted 31 inteniews by telephone with corporate executives and mine leaders
in 6 companies namely Anglo Platinum, Lonmin, Anglogold Ashanti, Gold Fields, Sasol Mining and
BHP Billiton Energy Coal SA. The inteniews averaged 50 minutes in length, ranging from 34 to 71
minutes.

The Key Executives (Corporate) category induded people in the following positions. Senior Rock
Engineering Consultant, Safety and Risk Manager, Engineering Senices Manager, Operations
Manager, and Rock Engineering Manager.

The Mine Leaders category induded General Managers, Operations Managers, Production Managers,
Mine Overseers, SHE and Occupational Health Managers, Rock Engineers, Engineeling Managers,
Concentrator Managers, Chief Rock Mechanics, Underground Environment Spedialists, Technology
Spedialists, Occupational Health Spedialists, and Other Spedalists.

A discussion guide was used to help focusthe interview conversations. It offered each participant an
agenda of topicsin a manner that allowed researchers to identify and understand people’s views and
their underlying rationale. Questions in the guide encouraged free expression on the part of
interviewees and their elaboration on topics in an effort to reveal unanticipated views and individual
thinking in depth.

C. Research Highlights

Leadership OH&S Activities

Internviewees were asked to identify OH&S activities that are practiced within their organizations. Their
responses are summarlized by the following chart:

OH&S Activities

=== Mine (n=26)
@z Corporate (n=5)
= Aggregate (n=31)

© Decision Parers, LLC. June 2007
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Explanatory notes:

1.

Implementing Technology and Best Practice — At the corporate level, supporting or “driving” the
intoduction or implementation of technologies and best practices at the mine. Mine leaders
mentioned being more involved in the actual implementation of new OH&S initiatives.

Conducting Technology R&D — Conducting research and development into new technologies that
are available orin need of development.

Monitoring of OH&S Performance — Indudes monitoring, auditing, and benchmarking activities
and using the results to identify the required OH&S initiatives.

Managing Operations for OH&S — Managing the operations to ensure OH&S performance is
adequate, tamgets are met and equipmentis propelly maintained.

Coaching, Training, Communications —
technologies and best practices.

Coaching, training, communicating about OH&S

Reinforcing Culture of Safety — Reinforcing the values and standards of a safety culture within the
organization.

Conducting Accddent Assessment/Response — Investigating and responding to incidents.

Seeking Technology or Best Practice — Finding and distributing technologies and best practices
among mine sites and mining companies.

Aids to Successful Implementation of Technology or Best Practices

Inteniewees mentioned a variety of ways that they and other leaders can enable the successful
implementation of technology and best practices asillustrated on the following chart:

Aids to Implementation

Mine (n=26)
@223 Corporate (n=5)
—&— Aggregate (N=31)
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Note: Given the small size of the corporate cohort, variances between the cohorts in this and the
charts that follow are not significant.

Suggested actions induded the following. (Note: These aids to successful implementation arose
spontaneously during the conversations with internviewees; they were not prompted.):

1.

Communicating with Management and Workforce — Most interviewees discussed the importance
of communications in ensuring successful adoption. Some also stressed the importance of
listening. The importance of communication, particularly personal, face-to-face communications
with employees, was a major theme throughout the inteniews. Dialogue and the ability to get
employee feedback were emphasized by some.

Demonstrating Personal Commitment to Project — Most interviewees said that in order for
adoption to be a success, leaders must show personal commitment to whatis being implemented.
Several said they had to show they were “passionate” about the initiative.

Actively Supporting Implementation — Many said they actively supported the implementation of the
technology orbest practice through their operational roles, often as “champions.”

Ensuiing Appropliate Technology — Some interviewees noted that technologies must match the
needs of the mining operation and must be appropriate for the conditions at that mine.

Providing Training — Some inteniewees discussed the importance of conducting training and/or
providing coaching to fadlitate change.

Engaging Workforce/Management — Some inteniewees said engaging the workforce and/or
management in the planning process was critical to obtaining “buy-in.”

Reinforang OH&S Culture — A few interviewees discussed their role in reinfordng an
organizational culture in which OH&S becomes everyone’s responsibility. They believed that a
culture of continuous improvement and continuous learming was important and that health should
be emphasized along with safety.

Monitoring Results — A few Mine Leaders spoke about the importance of this.

Barriers to Successful Implementation of Technology of Best Practices

Internviewees raised a number of barriers that they or others face when attempting to implementa new
OH&S technology orbest practice as illustrated on the chart below:

© Decision Parers, LLC. June 2007
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Barriers to Adoption

Mine (n=26)
wzza Corporate (n=5)
——Aggregate (n=31)

Barriers to the successful adoption of technology and best practices identified in the mental models
research induded the following (Note: These barriers arose spontaneously duiing the conversations
with inteniewees; they were not prompted.):

1.

Resistance to Change — Many inteniewees said they had faced “resistance to change” from
leaders and workers at various levels or from others, including unions and contractors. Most
who mentioned resistance to change wenton to spedcify beliefs about the causes the resistance,
induding leaders or workers who didn’t see the potential benefits, production pressures, etc.
(discussed below).

Cost — Many said that cost is often a barrier to technology and best practice adoption. About
25% said that the cost of a project or obtaining the necessary capital investment had been a

personal challenge in the past year.

Workforce Not Seeing Benefits — Many interviewees suggested that a key challenge is people in
the workforce who do not immediately see the potential benefits of a change, which creates a
barrierto implementation.

Technological Challenges — Some mentioned technology and infrastructure challenges.

Management Buy-in — Some interviewees said that insufficient buy-in at varous levels of
management posed a barrier. A few mentioned the challenge of getting supenisor buy-in or the
need for a solid “business case” to “sell” the initiative.

Training Capacity — A few noted that labour shortages throughout South Africa were affecting
training capacity and, consequently, the level of workforce skill.

Production Pressure — Some inteniewees mentioned production goals as barriers.

Workforce Buy4in — Some said that getting individual workers to implement the new behaviour
was a challenge.

Lack of Skills and Education — Some indicated that a basic lack of skills, caused by a lack of
education within the workforce, posed a critical barrier.

© Decision Parers, LLC. June 2007

J M Stewart C ons ulting: Final report —June 2007 32



Erom sharing to widespread adoption of technology and hest practice

DECISION

10. Organizational Culture — Some mentioned their organizational culture as a batrrier.

11. Sodal Barriers — A few interviewees mentioned social considerations that can prevent workers
from performing well. Barriers here included poor living conditions, inadequate nutrition, family
crisis, and sleep deprivation.

12. Lackof Time — Inadequate time for implementation was mentioned by a few interviewee.

13. Generation Gap — A few mentioned the generation gap or diffeiing value systems between older
and newer workers as a barrier.

14. Inappropriate Incentives — The lack (or inappropliateness) of recognition and rewards for
implementing technologies or best practiceswas seen by some as a barrier to adoption. While
the ranking as a barrier appears low here, it likely reflects on Resistance to Change and the
Workforce Not Seeing the Benéfits.

15. Other — Other barriers discussed incduded the “Not Invented Here Syndrome”, a lack of visible
leadership support, difficulties with contractors or suppliers, the difficulty in implementing new
practices deweloped elsewhere, lack of a systematic approach to identifying needs and
identifying solutions, and an unstable business environment.

Effective Communications

Throughout the interviews, interniewees stressed the importance of communications in achieving
workers commitment to and ownership of their roles in health and safety. The majority (95%)
suggested that effective communicationsisthe key to implementing a technology or best practice: “It's
the most important aspect of implementing technology.” Communication was understood by most as
comprising the actions of leaders (engaging workers through dialogue, actively demonstrating
commitment, etc.) aswell asthe messages. The importance of effective communications was stressed
as a defining element of quality leadership at all levels.

When inteniewees were asked to identify the most effective forms of communication, the majority
(90%) mentioned dialogue and personal interaction (‘one-on-one,” “face-to-face,” or “two-way”
communications). About half (50%) mentioned meetings or workshops as effective methods of
disseminating important information that also allowed for immediate feedback and interaction with
workers.

Interviewees were also asked to think about less effective forms of communication. Impersonal, “one-
way,” or “directive” communications were mentioned as ineffective, because “people can't see the
reasoning behind it” and leaders “don’t get the buy-in.” Written or mass-delivered communications (e-
mail was mentioned specifically by 50%) were identified as ineffective methods of communication.

The most effective communication methods as identified by the interviewees are illustrated in the
following chart:
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Most Effective Communications

Mine (n=26)
@zzza Corporate (N=5)
== Aqgregate (n=31)

D. Considerations from the Research

The research revealed that from OH&S Leaders perspectives, the most significant challenge is not a
failure to identify or develop technologies or best practices. Rather, itis the difficulty of achieving
adoption of technologies or best practices. According to internviewees, the focal point for achieving
adoption by mine employees at all levels is overcoming resistance to change by workers who do not
readily see the benefits of change. At the leadership level, the primary challenge is getting “buy-in,” in
order to get the capital funding and resources required to implement the technology or best practice.

For leaders and workers alike, the research results indicate that the challenge of achieving adoption in
organizations is fundamentally a behavioural one. The following quotes — from inteniewees in three
different companies — illustrate some dimensions of the challenge:

“We are trying to implement first-world standards, while living in a third-wodd country.”

“Our company has come a long way already, from a military style of management to a caling
culture. The higgest change in safety will be as a result of change in people’s attitudes and
behaviours towards safety.”

“If you talk about technology, we can spend millions of rands designing machines, but | think the
answer would be in addressing the behaviour of people, and that’s a very, very different challenge
to overcome.”

Based on our consideration of the research results, we offer the following as effective ways for
industry leaders to address behavioural challenges at both the leadership and the worker level.

Shift to a People-Centred Enabling Culture

The research findings suggest that some companies are working to shift their OH&S focusto a more
people-centred model, in which the value of people and their well-being is the core of the
organization’s values. Inteniewees engaged in this process indicated that the focus on “Zero Ham”
has resulted in a change from a production-orientation to what the inteniewees described as a
“people-focused culture.” They reported significant improvements in OH&S behaviour within their
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operations. (Note: It would be interesting to correlate their perceptions of improvement with OH&S
measures at their sites.)

Support a Systematic Approach to Adoption

Changing OH&S performance in a way that is sustainable over the long term calls for recognizing and
supporting a systematic approach to adoption. People at all levels of the organization are part of the
system of adoption. Addressing the behavioural component of the system calls for behaviour-focused
communication designed to foster the behavioural change required. This is addressed below.

On the process side — taking a page from successful practicesin other business functions — features
of a systematic approach to adoption would include:

1. Using a disciplined, scientific reasoning process throughout all managementlewvels and functions.
The dayto day work of individuals and groups in the initiative should tap current understanding in
the relevant disciplines (such as risk perception and risk communication), be guided by new
knowledge (such as that produced by the mental models research) and protocols, induding
decision tools, anchored in readily measurable objectives.

2. ldentifying and selecting appropliate new opportunities using selection criteria that reflect strategic
and tactical business objectives blended with valuesbased safety and health performance
objectives.

3. Dynamic matching of resources to opportunities.

4. Guiding realization of opportunities by determining the total critical requirements for success
(adoption) in sufficient depth and precision prior to any significant expenditure.

The engagement of employees through effective communication would be a ciitical feature of the
system.

Foster a Climate that Enables Adoption

Expelience suggests that creating a dimate that supports people working within the adoption system
could be critical to improving OH&S behaviour (and results) over the long tem. Defining the values of
the organization, setting the priorities, leading by example, and demonstrating respect for employees
at all levels would be critical leadership roles. Strong personal communications (primarily dialogue)
and high visibility and engagement of leaders with employees would be important reinforcements of
the organization’s OH&S values.

In such organizations, employees at all levels would be engaged in the identification of OH&S issue s
and opportunities and involved in the process of adopting technologies and best practices specifically
suited to the operating conditions of their mines. They would be appropriately recognized and
rewarded for their involvement in identifying OH&S problems and opportunities, participating in the
identification of technology or best practices, and supporting the adoption of these.

Enable Adoption Behaviour through Effective Communications

As research and experience show, communications is the most powerful influence on people’s
decisionmaking and behaviour. Effective communications — leaders deeds plus their messages —
supported by appropriate formal and informal communications will be critical to encouraging,
supporting, and reinforcing adoption behaviour at all levels of the organization.

Behaviour-focused communications processes, methods and tools could be deployed by the industry
as a best practice. The pumpose of such communicationsisto build shared understanding that enables
individuals to make wellinformed decisions and take appropriate actions. Behaviour-focused
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communications would indude all communications messages and interactions that can influence
behaviour.

The industry could draw on relevant disciplines, such as psychology, decision science, risk
communications and risk management, along with over 40 years of research in risk perception to
develop a state-of-the-science approach tailored to the specific needs of the industry.

With the appropriate tools and training in behaviour-focused communications, leaders at all levels of
the industry could become OH&S champions, enabling adoptive behaviours throughout the industry
and within their organizations. This approach could be readily adopted and practiced by people
inwlved in mechanisms for adoption such as peer group reviews, demonstration projects,
communities of practice and acting as champions of variousinitiatives. Their ealy adoption could be
a strong demonstration, and signal, of the industry’s significant commitment to improving OH&S
perfomance through the widespread adoption of technology and best practice.

Contact information:

For further information on this report, please contact Gordon Butte or Sarah Thorne, Decision
Partners, at 1-877-588-9106, or reach them via email at gbutte@decisionpartners.com or

sthorne @decisionpartners.com.
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Appendix 4: Checklist for demonstration projects.

The following checklist should be worked through at the time of considering and planning a demonstration project:

1
2.

12.
13.

14.

15.
16.
17.

18.
10.

20.

21.
22.
23.
24.
25.

26.
27.
28.

29.

30.

Is there still a needfor the new technology or practice?
Is the technology, practice or knowledge ready for transf er and adoption by industry?

Is further dev elopment required to arrive at a commercially and practically viable technology or practice?
Has the equipment to be tested been adequately designed to withstand the harsh underground environment?

Has the operation of the technology or practice been adequately simplifiedfor mine application?

Is a demonstration project warranted or will a desktop study provide adequate performance information?
Which mines would benefit most from adoption of the technology or practice?

Which of those mines are interested in hosting the demonstration project and are prepared to pay for it?

Which persons in potential host mines have the incentive and attributes necessary for championing the
technology or practice?

Has the mine appointed an appropriate champion?

Which persons on the host mine need to be brought into the planning of the project at the earliest stage
possible, and has this been done?

Which persons should be invited to join an ov ersight group to assist in spreading the adoption experience?

Has the mine staff responsible for the demonstration project been provided with adequate time and resources
to successfully undertake the project?

Who will take responsibility for documenting and writing up the outcome of the project for communication to
others?

What technical support is needed to assist mine staff with the adoption process?

Are new skills or organisational structures needed to achieve successful adoption?

Will the equipment supplier be able to meet industry’s needs in the even of a successful demonstration
project?

Can or should the technology or practice be implemented as part of alarger more beneficial system?

What are the possible unintended consequences of the technology or practice and how will they be
addressed if they arise?

Do the risks warrant consideration being given to setting up arrangements to underwrite the demonstration
project?

Has adequate time been allowed for the demonstration project to be undertaken to its proper conclusion?
What are the criteria for the demonstration to be considered complete and successful?

What are the criteria for the technology or practice to be considered a success once adopted?

Which persons or mines are going to be most affected by adoption of the technology or practice?

What steps need to be taken to ensure proper communication about the new technology or practice in regard
to its application and its positive and negative impacts?

What special training is necessary for mine staff tof acilitate successf ul adoption?

Which persons on the host mine could make or break the project and how hav e they been accommodated?
What will be the benefits to the various people on the mine who are or will be affected by adoption of the
technology or practice, in particular the workers and first line supervisors?

What measures, in addition to training, need to be adopted to gain support of the workforce for the new
technology or practice?

Which persons will be negatively affected and how hav e their concerns been taken into account to secure
their support?
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Appendix 5: Best practice - mechanisms and processes
The system of proposed mechanisms and processes for best practice identification, sharing and

widespread adoption is shown schematically in the following figure:

Industry priorities

Sponsor ﬂr Funding

| Best Practice Innovation Facilitation
Team

Benchmarking
system

Operational
Decisions

Secretariat

Operational programme

Redgister of potential members of peer group review teams =TT
4 1

Peer group review teams for identified mines b----- 1

4 I

- - .

Peer group review reports to mines F-----:

T l
|
1

Best practice reports to participants |

4

| Database of identified and documented best practices I' """ :
4 i

| W orkshops and presentations f----- |
ﬂ |

| Identify host mine if demonstration project needed F--—--

| Identify projectleader / technology champions

| Formulate detailed plan for demonstration project |

|
| Implem ent de monstration project |'““"|
|

| Prepare and distribute performance report ===

| Workshop / presentations of performance outcome |

L

Best practice guidelines |- ------

i
I
I
I
| Comm unities of Practice |------Il
|

> | Personnel exchanges and secondm ents |- ----- 1

1.1 Schematic representation of proposed best practice transfer arrangements

The above system draws on the successful system developed and used by the World Association of
Nuclear Operators, WANO’. Given the outline of the various mechanisms presented in the body of the
report, the various elementsin the operational programme presented in this figure are not elaborated

upon here.

It is possible that the best practice arrangement outlined here could be implemented in conjunction
with the benchmarking group at the Centre for Sustainability in [Mining and Industry at Wits University.
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Appendix 6: Technology - mechanisms and processes

The proposed set of mechanisms and processes for the identification, transfer

adoption of promising technology is shown schematically in the following figure:

Industry priorities

and widespread

Sponsor

s

Funding

Technology Innovation Facilitation

Team

Operational
Decisions

Secretariat

Operational programme

Scan of available technologies

Workshop to identify promising technologies

Selection of technoloay transfer approach

=

Fomulation of technology transfer plan

e

Preliminary work on selected approach

e

Identify_host mine for demonstration project

=

Identify project leader / technology champion

e

Formulate detailed plan for demonstration project

e

Implement demonstration project

Prepare and distribute performance report

Workshop / presentation of performance outcome

Establish Community of Practice

Best practice application report

Personnel exchanges and second ments

Schematic representation of proposed technology transfer arrangements

The proposed system envisages an ongoing process that would be overseen by a Technology

Adoption Team. The Team would be established to operate for atleast three years but not more than

five. Given the outline of the various mechanisms presented in the body of the report, the varous

elementsin the operational programme presented in this figure are not elaborated upon here.

It is possible that the technology adoption arrangement outlined here could be closely linked with the

efforts of the Mine Health and Safety Coundil to secure adoption of worthwhile technology and practice

developed through the SIMRAC research programme.
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