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Information and Communications Technology (ICT) is defined as 
'The goods and services that support the electronic display, processing, storage and 

transmission of information' . 
Early in 2002 the South African Department of Trade and Industry (DTI) commissioned a study 

into the diffusion and adoption of ICT in eight sectors of the economy. The platinum mining 
sSector was one of these. The key findings presented in this paper are based on the platinum 
sector component of that study. 

The paper examines the theoretical basis behind technology transfer and innovation diffusion 
and presents the results of an ICT diffusion survey carried out in the South African platinum 
mining sector. ICT is shown as the modern day technological tool which is an accelerator of 
economic development. The current state of ICT diffusion in the platinum mining sector is 
defined and projections for the near future are given. Recommendations which will ensure smooth 
and full adoption are presented and justified. 

Introduction 
Platinum Group Metals (PGMs) comprise predominantly 
the metals platinum, palladium, rhodium, ruthenium, 
iIidium and osmium. These metals usually occur together in 
the same ore. So interlinked are they that the terms 
'platinum mining' and 'PGM mining' are used 
interchangeably. Their properties include high density, 
strength, high melting points and catalytic properties. These 
properties make them suitable for jewellery and many 
industrial uses, notably as catalysts in autocatalytic 
convertersl . 

South Africa is the world's top producer of PGMs, 
accounting for 46% of total world supply. It also has 56% 
of the world's identified resources, showing the potential 
for sustained future production and continued world 
dominance. The sector employs 96 000 people on the mines 
and process plants. Export sales reached nearly R25 billion 
in 2000, compared to R5 billion in 1990, and are set to 
increase further2. 

There are three main limbs of the Bushveld Complex 
where platinum mining is taking place, represented 
geographically as: 

• Western limb: Thabazimbi to Rustenburg to 

• Eastern limb: 
Pretoria 
Lydenburg to Steelpoort to 
Zebediela 

• Northern extension: Potgietersrus to west of Pretoria. 
This spread covers three provinces; North West, 

Mpumalanga and Northern Province, with the North West 
province being predominant. Joint ventures and 
participation by empowerment groups are becoming 
increasingly important in the sector. The synergy between 
the Bafokeng tribe and the platinum mining sector has seen 
a significant proportion of the revenue flowing directly into 
the surrounding communities. The resultant expansion in 

communications, health, education and social amenities 
infrastructure is a sterling example of what could be 
achieved in the platinum mining sector. 

There are four major traditional mining companies, who 
have all either embarked on, or are planning, major 
expansion projects to meet the predicted growth in demand. 

South Africa's PGM mining sSector is therefore well 
geared for growth and is set to maintain its global 
dominance. The sustained growth of the PGM mining 
sector will produce extraordinary leverage in enhancing 
economic growth in the regional communities, and the 
provincial and national economies. This will occur through 
the knock-on effect that always follows developments in 
any mining sector. In order to realize this potential, the 
sector must make use of available technologies, including 
Information and Communications Technology (ICT). 

ICT is defined as: 
'The goods and services that support the electronic 

display, processing, storage and transmission of 
information' . 

ICT is the backbone of all new age technologies, without 
which other technologies may fail to be adopted. It is 
therefore important that the platinum sector adopts and 
proliferates ICTs. 

To fully appreciate the current extent of ICT adoption, it 
is worth looking at some models and case studies of 
innovation adoption in the past. 

The diffusion of innovations 
In this paper no distinction is made between 'transfer of 
technology' and 'diffusion of innovations'. These two terms 
have been used by various authors to describe the process 
by which a technological innovation is spread and adopted 
through a social system. 

A technological innovation is a tool which can be used by 
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the adopting society to pelform tasks more efficiently or to 
perform new tasks. When prehistoric man developed the 
spear, it was a tool which enabled him to perform the task 
of hunting more efficiently. The mythological Prometheus, 
by stealing fire from the gods and giving it to men, 
introduced a new tool that brought about the 'civilization' 
of mankind. 

In both cases, the innovation was not an end in itself but a 
means to an end. ICT is the newest tool that is available for 
improving the performance of tasks or for performing new 
tasks. As fire, the rifle or the motor car were in their day, so 
is ICT today; a tool which can be used for the economic 
benefit of society. Such economic benefits accrue only to 
those who succeed in adopting the technology. The extent 
of adoption of technology can be used as a measure of the 
potential for economic strength. 

When an innovation or new technology is presented, 
social and operational structures have to be developed in 
order to make full use of that innovation. An imaginative 
attitude is required on the part of the user if full adoption is 
to ensue. The rifle was introduced into Japan in 15433. This 
was long before the end of Japanese isolation in 1853, so 
the Japanese could not import the military tactics which 
made firearms effective in warfare. They therefore had to 
develop their own tactics before they could adopt the 
technology. The adoption of rifles involved adaptations to 
their longstanding sword warfare tactics and Samurai 
culture3 which they did to great effect. By eventually 
overcoming the cultural barriers to technology adoption, the 
Japanese managed to adopt rifle technology to the point of 
attaining world power status by the time of the great wars 
of the 20th century. 

It is therefore argued by Rogers4 that a technological 
innovation either has to align with cultural norms or the 
culture has to evolve before adoption can take place. If 
neither happens, adoption will not occur. He quotes an 
example of a brilliant innovation, in the form of a hybrid 
corn (maize) variety, which failed to be adopted in a New 
Mexico farming community because of cultural 
incompatibility. The hybrid produced better yields and 
definite economic advantages. It had, however, a strange 
flavour and bad consistency when used to make tortillas, an 
indispensable part of the local diet. For that reason the 
innovation was not adopted. 

Such an attempt to force a technological innovation onto 
an incompatible culture is all too common and is 
responsible for most of the teething pains of new 
innovations. When the motor car was introduced into the 
class society of urban America, it was adopted using the 
culture of the horse-drawn wagons. The coachman, who 
previously looked after the stables, horses and wagon for 
the master, was replaced by the chauffeur. With the new 
technology however, the cultural dynamics had changed. 
Early chauffeurs had to have mechanical skills (there were 
no repair shops then), and could no longer fit into the 
coachman's class in society, leading to what became known 
as 'the chauffeur problem'. The full adoption of the motor 
car needed a cultural change whereby it eventually became 
proper for a 'gentleman' to do his own driving. 

Rogers does not discuss such innovations as the Sony 
Walkman, which create a whole new culture for 
themselves. The adoption of these is driven either by 
economic advantage or fashion trends withill the existing 
culture. The success of Nokia has been attributed by some 
to their recognition of the role of the cellular telephone, not 
only as a communication device but also a fashion symbol. 
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In the mining industry the adoption of innovations is 
driven primarily by economic considerations. The dynamic 
which drives the adoption of innovations, in spite of 
existing culture, is the need for improved pelformance. It is 
a culture measured by improvements in profit, production, 
productivity and lately, safety and environmental concern. 
In the early days of mining on the Witwatersrand, electric 
hoists were found to be more convenient and economic than 
those driven by steam. Nevertheless, there was some inertia 
in adopting the new technology due to the existing culture 
of steam powered machinery. Spenge16 , as quoted by 
Wayman7 , wrote 'It is regrettable that electric power 
transmission has been, as it seems, artificially kept back' . 

The chief reason why electric hoists were eventually 
adopted, according to Spenge16, was 'the saving in fuel to 
such an extent as to more than make up for the higher cost 
of plant'. It is the trade off between the higher capital cost 
of technology and lower operating costs. The same reason 
is given by Mahomed8 for the adoption of mechanised 
mining equipment in South African mines during the 
1980's. 

Historically, the industry has adopted technological 
innovations that were initially developed for other uses. 
There is invariably some initial resistance, which is finally 
overcome by the economic advantages. Mahomed8 notes 
that in the 1980s, the era of mechanization, South Africa's 
mining industry was rapidly adopting new technologies. 
The adoption of such technology was driven by economic 
considerations. 

In adopting mechanized mining equipment, management 
did not adopt a formal implementation strategy. This led to 
labour and industrial relations problems. Perhaps it was 
because of lessons learnt then, or perhaps because ICT is 
not perceived as affecting labour, that the adoption of ICTs 
has not suffered the same strains in industrial relations. 

The adoption of ICT has followed the traditional pattern 
of initial resistance later overcome by economic 
advantages. Rogers4 developed a system for classifying 
participants in the technology adoption process. The 
'Adopters' can be classified into categories according to 
their eagerness to adopt. The classification is in the 
categOlies; Innovators, Early Adopters, Early MajOlity, Late 
Majority and Laggards. 

This is the model which was used in the study for 
describing a firm or institution's attitude to the adoption of 
ICT. For the extent of adoption of individual aspects of' 
ICT, a five-point scale was developed, along the same lines 
as Rogers' scale above. 

The questionnaire 
A structured questionnaire was compiled that combined a 
generic component applicable to all eight sectors of the DTI 
study, together with a component particularly applicable to 
the PGM mining sector. This obtained information on: 

• The current use of ICT in the different parts of the 
sector and its operating environment. 

• The areas where introduction and proliferation of ICT 
could enhance development of the PGM mining sector. 

Significant role-players in the PGM sector value chain 
and stakeholder network were identified to whom 
questionnaires were distributed. 86 questionnaires were sent 
to the targeted individuals and views obtained and 
processed in respect of the 62 responses received. 

A qualitative analysis of the responses was carried out. 
(The nature of the questions and responses precluded a 
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quantitative analysis. Further, the selection of respondents 
did not follow any statistical criteria. Selection was done by 
identifying role players whose opinions were judged to be 
respectable and informed.) 

Results of the survey 

The generic part of the questionnaire 

ICT hardware 

Basic hardware and communication technologies such as 
personal computers, servers, CAD/CAM, and local area 
networks are well used with the expected variation across 
size of finn, and with a lower response as far as the use of 
emerging technologies and mobile phones/pagers is 
concerned. 

Information acquisition and communication 

E-mail is the most commonly used application followed by 
business support activities such as finance/accounting 
applications, personnel management, etc. 

Videoconferencing and teleconferencing are both not 
used extensively. 

Streamlining business processes 

The use of lCT in streamlining business processes (i.e. 
applications such as marketing and sales, stock and 
inventory control) is average to low, and probably indicates 
some opportunity 'gaps'. 

More sophisticated applications such as e-commerce, 
tele-working and the use of the world-wide web are not 
widely used. 

ICT spending patterns 

Expenditure on lCT within the platinum sSector is 
considered to be less than the global nonn. 

Sources of ICT information and training 

lCT information is obtained primarily from lCT suppliers, 
experts within company and consultancies or service 
providers. Trade and business associations, chambers of 
commerce and government initiatives are hardly used. 

The pattern for lCT training is similar, but here in-house 
training is extensively used. 

ICT drivers and barriers 

As far as factors which influence an organisation's ability 
to invest in ICT's is concerned, practically all were seen as 
having either a positive or at worst a neutral influence, with 
the exception of the cost of ICT and the increased influence 
of multinational firms. 

Extent of ICT diffusion 

Respondents in the platinum mining sector feel that they are 
slightly behind the rest of the mining sector in South Africa 
in their adoption of ICT, although mining globally is seen 
to be in the 'Early MajOlity' . 

Sector-specific part of the questionnaire 

The major proportion of the companies, mines and other 
prominent stakeholders in the sector are well developed, 
sophisticated users. They recognize and use the power of 
the technologies in the technical areas, and acknowledge 

the benefits of the ICTs in the business applications. New 
entrants (e.g. tribal authorities) on the other hand have 
hardly any usage of lCT at all. This poses a challenge that 
needs to be addressed by sector role players, government 
and developmental institutions. It will be necessary for the 
major companies to make a special effort to upgrade their 
partners in joint ventures and the new entrants into the field. 

For major advanced players in the sector, technical 
applications are no longer the top priority. Focus is now 
more on organizational processes. 

While in some cases the number of respondents per 
category mitigates against placing too heavy an emphasis 
on these results, a number of interesting trends were 
identified. 

ICTUsage 

Usage of ICT was forecast to grow in practically all areas of 
the business over the next two years. This probably matches 
the position with the other major mining sectors. The 
mining sector with its traditional large company 
involvement has been amongst the early majority of ICT 
users when compared with other industry sectors. 

Information warehousing is seen as increasing in use in 
future. This probably reflects a trend towards greater 
integration of systems across the value chain and is also 
indicated by a sharp increase in future, in the use of 
integration systems such as SAP. 

Telecommunications infrastructure 

There is general consensus that services provided by 
Telkom need improvement. Concerns were expressed over 
the cost of telephone services, the speed of data transfer and 
the unreliability of connection. The problem seems to be 
most acute in the more remote mining areas, where all 
aspects of communication except the fixed line network 
were ranked as being inadequate, both now and into the 
future. 

Respondents from the processing and metallurgical plants 
as well as the contractors were concerned particularly about 
videoconferencing and satellite communications, since both 
groups are reliant on international communications. 

Suppliers as a group were particularly unhappy about the 
adequacy of their overall communications infrastructure. 

Priorities 

The question as to which projects should get the priority of 
diffusion, in terms of their importance to the speedy 
implementation of development projects planned, elicited 
some interesting responses. For example, the mines rated no 
basic technology or sector-specific application above a 3 on 
average (on the 5 point scale), indicating that they do not 
see ICT as being particularly important to their operations. 
Mining companies, process plants, suppliers and ICT 
suppliers rated e-commerce as a high priority. 

Mining systems suppliers place low priOlity on all sector 
applications except mine planning and design, their area of 
specialization. 

Training 

Mines in particular seem to suffer from a shortage of 
trained people, with their ratings being at the 'insufficient' 
level in every category, whereas the mining companies are 
relatively happy, presumably because they operate from the 
major centres and have the resources to buy skills. Most 
other groupings show shortages or acute shortages in a 
number of training related areas. 
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Short-term projections 
The study has revealed some current and future trends in 
ICT diffusion and usage. Analyses of those trends (2-year 
projections), which are significant to the growth and well -
being of the sector are listed below. 

The CUlTent use of mobile networks for data transfer is 
minimal. This can be explained by the slow speed of data 
transfer over existing networks. Faster networks are on the 
horizon, which might result in more utilization of wireless 
data transfer in the future. 

In the mining environment, use of ICTs for 
mechanization and automation will grow. 

The use of expert systems for process control will grow in 
the metallurgical process plants. 

Major commercial transactions are carried out in 
companies' corporate offices. These therefore put a higher 
priOlity on e-commerce than the mines and process plants 
do. The forecast development towards streamlining and 
transforming business processes is likely to be seen at 
company corporate level first before it diffuses to the 
operations. 

There are mixed views on total systems integration, with 
some expecting its application to gain in importance, and 
others being increasingly disillusioned about integration to 
that degree. The latter are those who have been 'Early 
Adopters' but are not getting satisfactory results so far. 

The use of CD-ROM sources and the internet in 
regulatory and industry bodies is expected to gain in 
importance in the next two years, probably as these 
organizations attempt to make information more widely 
available to the pUblic. 

Conclusions 
South Africa's platinum mining sector was found to 
straddle the 'Early Adopter' and 'Early Majority' categories 
in terms of ICT adoption. It is predicted that the adoption of 
ICT will continue in the near future, enabling the sector to 
maintain its position of global dominance. 

The large and established mining companies do not need 
much extemal input, while a lot of attention has to be paid 
to the smaller new entrants to ensure that they are in a 
position to adopt ICTs. 

The national telecommunications infrastructure needs to 
be upgraded in order to keep up with the rate of ICT 
adoption in the sector. 

In their discussion of innovation adoption models, both 
Moore9 and Rogers4 seem to assume that there is an 
unlimited supply of the technology. All limitations to the 
adoption process are considered to emanate from the 
demand side. 

This study has revealed that supply side limiting factors 
also exist. A case in point is the adoption of cellular 
telephone technology. From the demand side, the platinum 
sector has gone through the adoption phases from 
awareness, interest, evaluation, trial, and adoption. 
However, on the supply side, there are geographic areas 
into which the sector is expanding where there is little or no 
network coverage. The rolling out of network coverage to 
these areas then becomes the determining factor of the rate 
of adoption. 

In this case, those who are yet to adopt the technology are 
not necessmily 'Laggards'. They are likely to be the 'Early 
Majority', who in their pragmatism have realized that the 
technology is not fully usable in the new mining areas. 

It is necessary to qualify Rogers' adoption model by 
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saying that it applies to a case where there is an adequate 
and continuous supply of the innovation. 

Recommendations arising from the survey 

Recommendations for the sector 

Company approach to llse of lCTs 

To remain competitive and effective, platinum mining 
companies only require to maintain an awareness of all 
appropriate developments in the ICT field and ensure they 
keep at the cutting edge. 

Mining companies are by nature conservative in 
approach, and their managers should consider becoming 
'Early Adopters' of these technologies, rather than the 
prevalent self-image of being among the 'Em'ly Majority'. 
Many may actually be of the 'Late Majority' classification. 
It is time managers viewed the adoption of lCT as the 
required pervasive elixir that will enable energy and growth 
in the future. 

Assistance to joint venture/empowerment partners 

The large mining companies that are instituting or looking 
at partnership arrangements should investigate the lCT 
capabilities of their potential partners. Their attitude is 
ah'eady a positive one. There is a belief and a confidence 
that they will be able to cmTY along any partner with their 
own momentum. 

It may well be, however, that the partner is unaware of 
how their (smaller) organis]zation would need to change 
and invest in ICTs in order that there will be a functional 
compatibility of the partnership in the lCT sense. The major 
partner will need to know in what areas and to what degree 
it intends to interact with the other partner in the course of 
conducting business, and ensure the partner possesses the 
appropriate lCTs and the ability to use them. 

Shortcomings will need to be identified and eliminated 
before they place any strain on the functioning of the 
partnership. This may entail awareness sharing, and 
possibly in-house training for which capacity exists. 

Recommendations for the leT industry 

Financial assistance to new entrants and potelltialusers 

Most, if not all, of the emergent local companies wishing to 
become part of this sector do not have the finance to 
embark into the world of ICT's except at the most basic 
level of business operation. It would be in the interests of 
lCT vendors to look into ways of financing new entrants 
such that they enter the world of ICT with confidence and 
in an affordable way. Vendors should well know that once a 
small company's management has embarked on the road of 
ICT usage they will never turn back and will become 
significant users if their organization prospers. 

Formal training for new entrants 

lCT vendor companies have a unique opportunity in the 
training area. If they undertake training of their particular 
products, they should also know that the trainees become 
familiar and thereafter loyal to the products on which they 
leam. 

It will indeed cost the vendors in trainer time, but this and 
any other cost should be claimed as a recoupment from the 
national training levy. With skilled trainers a 'train up the 
trainers' prograrmne can be set up to proliferate a training 
network quickly. 
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They should consider instituting no-cost or low-cost 
training programmes to targeted groups of trainees in the 
sector. This could be done as a stand-alone effort or on a 
collaborative basis with the DTI, provincial and local 
government, using venues at local universities and colleges 
close to the sector's mining areas. 

Reducing the cost of ICT usage 

The fixed cost portion of ICTs (licenses and maintenance) 
should be driven down. This will induce more entrants into 
the use of these technologies. 

Streamlining of business processes 

There were many contributions of the established 
companies that emphasized the importance of pushing this 
area. The ICT suppliers should ensure that they are in a 
position to meet this requirement. 

Systems integration 

Responses indicate a need for systems integration. 
However, those who have tried current systems are not 
getting satisfactory results. ICT suppliers need to develop 
these products to better meet the needs of the sector. 

Recommendations for government 

Supply of ICT information and training 

Absolute bottom of all the ratings for sources of 
information and training is 'Government training 
initiatives'. If these initiatives exist then they are hardly 
known about by the persons in this sector. 

Government in the form of the Department of Trade and 
Industry can play a role by instituting programmes in three 
areas: 

• Creating awareness of the importance of use of ICT's 
in business and the technical aspects of mining 

• Providing information on available ICTs and their uses 
in business in general and mining in particular 

• Skills development for the people of the areas where 
mining operations are being conducted or are planned. 

Upgrading of communications inji'astrllcture 

This is an area of great importance to the sector. Responses 
to the questionnaire and general comments made during 
interviews show a widespread dissatisfaction with the 
telecommunications infrastructure. 

The fixed line telephone network needs to be upgraded in 
most areas, with the Eastern Limb of the Bushveld 
Complex being an area needing urgent attention. A lot of 
the expansion in the sector will take place there, and action 
needs to be taken now to ensure that the fixed line network 
is upgraded in time to service the increased demand. 

In upgrading the network, not only voice transmission but 
also data transfer (Internet bandwidth) needs to be 
considered. Internet bandwidth in some areas needs to 
improve for organizations in the sector to operate on the 
same level as their First World colleagues. 

It appears that one of the contributing factors to the state 
of the telecommunications infrastructure is the theft of 
telephone cables. Failing all efforts to put an end to this 

practice, government must consider other media of 
transmission such as optical fibre cable. 

A solution for the telecommunications network problems 
is to open up the industry to competition. With sufficient 
commercial competition, operators will direct all efforts to 
solve the current problems, and users will enjoy improved 
service. 
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