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The development of a comprehensive,
practical, and integrated management
method for the South African mining

by J.D. Stone* and J.N. van der Merwe *

Synopsis

This paper briefly reviews the adequacy of existing management
theories and practices and the managerial proficiency or competency
in the South African mining industry. The investigation revealed that
existing management practices are totally inadequate to enable all
employees on all the levels of the mining industry to achieve the
results required from them, in all aspects, at all times. As a result, the
South African mining industry is gradually losing its long standing
reputation as a relative cheap, competitive, and reliable supplier of
minerals to the local and global markets. According to some prominent
management authors and theorists, an all-inclusive unified
management theory does not exist at present. In this paper the authors
summarize the main aspects of a newly developed comprehensive,
practical, and integrated management method. It is believed that the
application of this method would significantly improve the future
performance and competitiveness of the South African mining industry

Keywords
Comprehensive integrated management, mine management, mine
planning, Mine Managers Certificate of Competency.
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Introduction

The South African mining industry? is the
largest industry sector in the country and is
widely recognized as a major employer, source
of income to employees and the state, and
leading supplier, producer and exporter of a
great variety of mineralst. It holds, in
comparison to total world reserves, a dominant
position in many mineral reserves. Its
performance is lately being adversely affected
by increasingly complex geological conditions,
labour demands, local and global competition,
and the fluctuation in the R/$ exchange rate.
In addition, skills shortages, increasing social
commitments, rising input costs, new laws,
and inadequate infrastructure, and unreliable
energy and water supplies aggravate the
situation. A survey indicated that mine
management in general is of the opinion that
existing management practices being utilized
by the industry, are inadequate to enable it to
manage in a comprehensive, practical, and
integrated manner. It would appear that an all-
inclusive management practice does not exist
at present.
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Haines2 argued that for optimal results the
management work for the whole organization
needs to be performed comprehensively by all
the responsible relevant stakeholders, on all
the levels of the organization, at all times, in a
coordinated and integrated manner. It was
surmised that the inadequacy of existing
management practices constituted one of the
main reasons for the industry’s deteriorating
global competitivity. The perceived
management deficiency in the mining industry
appears to be that existing management
practices lack the necessary theory and
relevant implementation procedures, which
would enable all employees to manage in a
comprehensive, practical, and integrated
manner on all the levels of the organization.
This is confirmed by several distinguished
world-renowned management authors.

Drucker3 states that what it is to manage a
business has so far been neglected. Allen4
points out that one could study management
in an orderly and rational fashion only if one
could develop the relevant taxonomy or
principles of classification. Rue and Byarss
argue that a unified theory of management has
not yet been realized. Callaway® expresses the
opinion that the quest for the one special
management technique has led to the
seemingly never ending supply of management
theories.

In summary, it appears that most
management theorists regard management as
a process. Drucker? emphasises that
management must focus on the results and
performance of the organization. Management
is not the preserve or prerogative of managers
and the man at the apex of the organization
alone. It forms part of every employee’s work.
According to Daft8, the ultimate responsibility
of managers is to achieve and maintain high
performance standards.
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The development of a comprehensive, practical, and integrated management method

Survey of opinions of managers at mines

Perceptions and levels of proficiency of managers in the
mining industry were tested by means of a questionnaire,
supplemented by personal interviews, of 164 members of the
South African Colliery Managers Association, the Association
of Mine Managers of South Africa, and the Northern Cape
Mine Managers Association.

The main emphasis of the revision was on the
management practices and their applicability in the practical
situation. It focused primarily on the area of management
planning, more specifically the management planning
processes and structures, as it is assumed that the planning
function should form the basis for the development,
utilization, coordination, and integration of the other
management functions.

The perceptions and suggestions made by the
respondents that participated in the empirical research and
the conclusion of the researcher were that the main
deficiencies of existing management practices are that:

» The administrative management approach is predomi-
nantly (96.34 per cent) being utilized in the mining
industry. This approach is not based on a specific
management logic. It is not complete and cannot enable
the employee to manage comprehensively

» The management practices and programs being utilized
in the industry are totally inadequate to enable the
mining personnel to manage in a comprehensive,
practical, and integrated manner on all the levels of the
organization

» The planning processes being utilized are incomplete
and cannot enable management to plan comprehen-
sively, practically, and in an integrated manner

» The Mine Managers Certificate of Competency is largely
outdated and should either be replaced with a compre-
hensive, practical, and integrated management method
or be adequately updated

» The average overall management competency gap in
the industry is 53.94 per cent

» A comprehensive, practical and integrated management
method does not exist in the South African mining
industry.

The following solutions were proposed by the
respondents:

» Update the present Mine Managers Certificate of
Competency

» Introduce a comprehensive, practical, and integrate
management method that could be utilized by all
employees in the organization.

Management competency is defined as the degree of
proficiency of an employee in understanding and applying,
the perceived comprehensive, practical, and integrated
management theory in his own practical situation. A
management competency standard of 85 per cent was
proposed since a general universal management competency
standard could not be ascertained from the research work.
The difference between the actual rated competency and the
proposed management competency standard would constitute
the management competency gap.

The most important conclusion arising from the
questionnaire was that there exists a need for an improved
management system on South African mines.

» 458 AUGUST 2010 VOLUME 110 REFEREED PAPER

Development of a comprehensive, practical, and
integrated management theory

The comprehensive, practical, and integrated management
theory is developed from the need to achieve results. It is
based on a specific logic. Needs are triggered by challenges,
instincts, routine actions, opportunities, dissatisfactions,
deviations or instructions, to mention only a few. A need can
be satisfied only by the required results. In the compre-
hensive management logic, a need or objective and a result
would be treated as synonymous. The only difference
between an objective and a result is time. The moment when
the objective is satisfactorily realized, it becomes the required
result. Normally there would be more than one method with
which to achieve the required results. The best method
should be determined and applied. The comprehensive
management logic reasoning is stated as follows:

» An unpreferred condition creates a need that can be
satisfied only by the appropriate results required

The required results create an objective

The objective dictates that work should be performed
The work (best method) produces the required results
The results satisfy the objective and change the
unpreferred condition to the preferred condition and
When the results do not satisfy the objectives, timeous
corrective action is taken.

The results required, need to be stated first; thereafter the
objective should be formulated and then the work or the best
method with which to achieve the results required should be
determined and efficiently performed. The results required
become the standards of performance and are used to
measure, evaluate, and where necessary correct the work in
progress or performed.

From Figure 1 it follows logically that the:

Required results create the needs or objectives

Needs or objectives dictate the work to be performed
Work produces the required results and

Required results satisfy or do not satisfy the needs or
objectives.

The following terminology is proposed for the further
development of the comprehensive management theory:

Main tasks instead of management functions
Supporting tasks instead of activities
Controlling tasks instead of elements and
Tasks further down the line where and when
necessary.
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Figure 1—The comprehensive management logic development
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The development of a comprehensive, practical, and integrated management method

The main reason for the existence of any organization is
that it has to produce optimal results. According to Daft8 the
ultimate responsibility of managers is to achieve and
maintain high performance standards. The manager must,
when given the objectives and direction, initiate and develop
the plans and processes to realize these objectives. The best

method to satisfy this need therefore is to manage (Figure 2).

Therefore the best method to manage is broken up into
main tasks. The following main tasks are identified:

» Plan
» Implement the plan and
» Control the progress with the plan.

In order to develop the best alternative down to the
smallest tasks, the following procedure should be applied
(Figure 3).

For each main task:
Determine the results required
Formulate the objective
Develop alternative methods with which to achieve the
results required
Select the best alternative method and
Develop each main task into supporting tasks.

For each supporting task:

» Determine the results required
» Formulate the objective

>
>
>

>
>

» Determine the best method with which to achieve the

results required and

» Develop each supporting task into controlling tasks.

For each controlling task:

Determine the results required

Formulate the objective

Determine the best method with which to achieve the
results required and

Develop the best method into main, supporting, and
controlling tasks and where necessary develop these
tasks further down to the most elementary and
smallest tasks.

The sequence outlined above would ensure that:
Starting with the results required, the work flow is
developed systematically
Work for each task supports a common objective
Objectives ultimately culminate in the general objective
and results of the supervisor, department, and the
organization as a whole
Objectives are optimally aligned
Work is scientifically developed, integrated,
coordinated, and delegated and
Required resources are accurately determined.

For the supervisory positions it would be sufficient to

develop their own work flow only down to the controlling

tasks. The reasons for this are that the:
» Main tasks represent the selected perceived best
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method in order to achieve the required results most
efficiently
Bust oo — e » Supporting tasks are necessary to ensure that each
: Manage i main task is being performed efficiently
results efficiently at achievabie results . .
all times e » Controlling tasks ensure that adequate control is
exercised for the efficient execution of the supporting
tasks and that the optimum results are achieved
Figure 2—Development of the work flow of the best method through the execution of the main task and
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Figure 3—Development of the work flow
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The development of a comprehensive, practical, and integrated management method

» Supervisors could efficiently delegate work and
accountabilities to the specific subordinates.

The extension of the work flow as indicated by the dotted
lines in Figure 3 suggests that in the situation where required
the work flow must be developed further. It must be
developed until full control is established for that specific post
or at the lowest levels to continue the work flow to the
smallest task component necessary and to perform the task
and resources analysis in the required detail. In order to
analyse management work, the best method to achieve
optimal results to manage will be further developed into
main, supporting, and controlling tasks (Figure 8). From this

See Figure 6

development it would be possible to classify management
work and to develop a logical planning process. In the case of
the nonsupervisory posts such as machine operators,
artisans, clerks, sweepers, and others, the work flow
development will have to be continued until the last and
tiniest task and nuts and bolts, so to speak. This is necessary
in order to determine the costs, probable hazards, and
necessary procedures for control. This part may require
detailed and time consuming work, which should be carried
out by the incumbent and closely overseen by the immediate
supervisor, at least in the beginning.

The development of the work to manage in Figures 2 to 7
proves that:

01 Objective: 4

To achieve optimal

02 Results required:
- Maximum profit

results most efficiently

over the short and long- 11 Plan:

12 Implement:

- Maximum turnover

13 Control: - Maximum production

term

Objective: To determine the
objectives, tasks, best method and
resources with which to realize the
objectives of the organization in the
most efficient manner at all times

Objective: To implement the
developed plan in the most orderly
and efficient manner

Objective: To assess and regulate
the work in progress and to assess
the results secured in order to
ensure that the results are achieved
as planned

- Maximum real growth

- Maximum market share

- Maximum competitive edge
- Maximum health

- Maximum environmental

standards

r

See Figures 5(a) and 5(b)

- Maximum safety performance
- Lowest practical cost

Figure 4—Detail work flow development of the alternative to manage with the comprehensive management logic

01 Objective

To achieve optimal
results most efficiently

11 Plan

Objective: To determine the objectives, tasks,
best method and resources with which to realize

over the short and the objectives of the organization in the most
long-term. efficient manner at all times.
111
Determine
results
required:
1116 Results Objective: To
required determine the
- Triggers are most
. ” 1115 State 1114 1113 1112 1111 probable
;;ientuﬂed, achievable [ . | Estimate [ Investigate | Identify | achievable
\isatz;:j)rs are results probable im[‘)ac‘ts: facltorls: triglgers: results 1126 Results
- }2522 g:e 'cl')glizg:wﬁy reé“"? %)]echve. _CI_J:Jecnve. _(r):]ecnve. 12 1121 Base | 1122 1123 1124 Align | 1125 required:
estimated the most ?gjfi crte“éi:st calculate determine timeously Fo_rmu_latz.a g: jécstmfs Formu_late. Formulat_e objectives: | Integrate : Cfotrr?ponents
- Most probable | probable the most and which identify objective: required: objectives: cgz_allepgm.g Obiective: an:ii_ co- (r)e u?red
results achievable probable evaluate | factors the Objective: To o Objective: | OPiectives: | 1o ensure °rb_ inate ) reg s are
forecasted results results the needtobe | triggers formulate the Objectn{ﬁ. 2'0 Toprovide | Objective: | optimal objectives: in d:nt'f'e ;
- Most probable impacts of | considered | requiring | most gg_surg | the right To maintain | effort Objective: To | neen™
” ; ' jectives A ) f - Objective
achievable the action realisable are directives for | and improve | towards the | provide the based on
results are identified objective for | developedin | achievement | performance | achievement | means for result
identified factors each line with of the of the the optimal r:suirse g
management | results results required achievement | _ Ogjectives
task required required results of results are realistic
- Objectives
1133 1132 1131 113 :
1134 Results | petermine Develop Develop Determine gg. aligned
required: task/resource | work flow: alternative | the best - a ejeuves
- The most s: Obiective: To methods: alternative challenging
probable Objective: To | develop the Objective: To | Methods: - Objectives
alternatives | oqtapyish all most logical | developthe | Objective: To are
are resources sequence of | most determine the integrated
indentified required tasks probable best
- Logical work necessary alternative alternative
flows are methods method with
developed which to
- All required achieve the
resources are required
determined results

Figure 5(a)—Detail work flow development of the main task to plan with the comprehensive management logic
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The development of a comprehensive, practical, and integrated management method

114 1141 1142 1143 1144 1145 1146 Results r
Develop the | Integrate | Develop | Form Establish | Delegate | required:
organiza- tasks: posts: sections account- | for the - Posts and F
tional Objective: | Objective: | and abilities: results departments
structure: Togroup | To department: | Objective: | required: | are
Objective: tasks develop Objective: To assign | Objective: | developed n
To develop support- the To combine | responsi- To ensure | - All work is
the most inga necessary | tasks into bility and that integrated S
functional common | posts posts and authority to | specific - Account-
structure objective into sections | employees | results are| abilities are a
delivered established
efficiently | and C
delegated
1155 115 -
Results '
required: 1154 1153 1152 1151 tsa"s':(esd:f'e the
- Starting, Optimise Compile List tasks | Establish each (1]
finish and critical critical in priorities: selected
duration paths: paths: sequence: | Objective: alternative n
times are Objective: Objective: Objective: To assign the method:
assigned, [¢} To establish | To list tasks | start, finish Objectiv;:'
- Critical paths | determine the sequence | inthe most | and duration | v4 cstablish
are the optimal | in which logical times of each | y,o optimal
determined sequence tasks shold sequence task sequence of
- Critical paths be executed tasks
are optimized P
116 1161 1162 1163 1164 a
Finalise Summarize | Determine Express in Results required:
the budget: resources financing quantities: - All required p
Objective: required: requirements: | Objective: resources are
To determine | Objective: Objective: To express determined e
all the To To determine requirements | - Required
resources summarize the finances in measurable | finances are
required all resources | required for units established r
in numbers the execution - All quantities are
and of tasks expressed in
quantities measurable units
1176
Results 117
required: | 4175 1174 1173 1172 1171
The best | gptimise Select Evaluate Make State g:l;ot the
alternative | the final best against combinations: |results | method:
method is | gelected alterna- results Objective: To  |required: Objectivé' To
selected. | ajternative: | tive required: determine the | Objective: | salect the
The Objective: To | method: Objective: To| best Tolistthe | pegt
selected | improve the | Objective: | compare combinations  |results to | iternative
alternative | oy To'select | combinations planfor | method for
method | ajtgrative | the best | with required the achieve-
would method alternative | results ment of the
deliver the method required
required q
results results

118 Results required:

- Most realistic objectives

- Best alternative method

- Most logical development of the
necessary tasks

- Most accurate determination of
required resources

- Most efficient organizational
structure

- Realistic budget quantities

- Highest safety standards

- Lowest practical costs

- Measurable performance standards

Figure 5(b)—Detail work flow development of the main task to plan with the comprehensive management logic

» All the activities of the organizing function of the
administrative management approach are part of the

» The main results required satisfy the main objective,
» The results required for each main task satisfy the

>

objective of each main task and become the standards
of performance and

The results of all the main tasks add up to the main
results required for the general objective. It is the total
of the results required from each main task.

main management task to plan. It is therefore more
correct to perform this work during the planning stage.
It would automatically result in the logical integration
of the required management work,

The activities of the leading function are utilized in

management to maintain the tasks to plan, to
implemen, and to control. They should be seen as
management skills that should be utilized from the
start to the end and during management work, when
and where required. It should not be seen as structural
components or building blocks of the management
structure but rather as the ‘tools’ to drive the

The comprehensive management classification

Classification of management is necessary in order to develop
and practically apply management work. It would follow
logically from the development of the comprehensive
management logic work. The work flow of management work
is proposed as a general approach to develop and analyse

management work. management process, and
The development of the work to manage in Table I proves » The supporting task to develop performance standards
that: is performed as part of the main task to plan.
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The development of a comprehensive, practical, and integrated management method

- All stakeholders accept the plan
- Adequate financing is provided
- Most efficient equipment/fa

126 Results required

- Potentially suitable personnel are employed
- Plan is efficiently being performed

Objective: To operate hte approved
plan in a manner that would ensure
that the planned results would at all

125 Commission the approved
times be efficiently achieved

plan

124 Provide people
Objective: To provide the most
competent people availale

the optimal long-term operation of

123 Provide equipment and
suitable equipment and facilities for
the organization

facilities
Objective: To acquire the most

finances in the most optimal manner

Objective: To obtain the required
for the organization

122 Provide financing

bjective: To discuss the plan in
detail and reach agreement with all

relevant stakeholders and adjust

121 Obtain approval
where necessary

1251 Construct
facilities

Objective: To have
the planned facilities

available timeously

1241 Establish
complements
Objective: To determine
the required
complements accurately

1231 Determine
capacities

Objective: To establish
capacities of equipment
and facilities

successfully
commission the
equipment and
facilities

1252 C

equipment and 1242 Develop job
faclllltlgs specifications
Objective: To

Objective: To determine
the job specifications for
each post

1253 Deleg
accountabilities
Objective: To ensure
that the relevant
employees deliver
the planned results

1254 Commence to
produce

Objective: To
implement the
necessary
procedures for the
integrated operation
of the organization
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1243 Recruit people
Objective: To obtain the
most potentially
competent people
available in the labour
markets

1232 Select most
suitable equipment
and facilities
Objective: To ensure
that the most suitable
equipment and facilities
are selected

1221 Determine
requirements
Objective: To establish
the requirements
accurately

1222 Determine
sources

Objective: To establish
where the finances
could be obtained with
maximum advantage

1211 Discuss
Objective: To
thoroughly discuss the
plan where applicable
with each stakeholder

12 Implement

Objective: To implement the developed plan in the most orderly

and efficient manner

1244 Appoint
candidates
Objective: To employ
the best applicants
available

1233 Arrange
acquisition conditions
Objective: To reach
optimal acquisition
conditions for the short
and long-term periods

1223 Negotiate
agreements
Objective: To negotiate
favourable agreements

1212 Reach
agreement

Objective: To reach
mutual understanding
and agreement between
the stakeholders

1245 Compile
development
programmes
Objective: To compile
development
programmes for
development

1234 Arrange
deliveries

Objective: To ensure
that the equipment and
facilities are timeously
received and installed

1224 Select best
option

Objective: To ensure
that the best financial
agreements are
reached

1213 Adjust

Objective: To adjust the
plan or sections of the
plan where applicable in
order to achieve the
required results most
efficiently

11 Plan

Objective: To determine the objectives, tasks and resources with which to

achieve the planned objectives of the organization in the most efficient manner at

all times

1246 Train and
develop people
Objective: To improve
the competency of
employees

1247 Results required

employees are trained

appointed
- Development programmes are compiled and

- Recruiting specificatoins are developed
- The best suitable applicants are recruited and

- Optimal complements are established
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- Orders for equipment are placed timeously at the selected

suppliers
- The equipment and facilities are timeously delivered and

installed
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- Financial requirements are accurately determined
- All possible potential financing sources are avaluated

- The most favourable agreements are reached

- The best agreements are selected

1225 Results required

- All stakeholders are committed
- Where applicable plans are adjusted

1214 Results required
- All stakeholders agree

01 Objective

To achieve optimal results most efficiently over the short

and long-term

Figure 6 —Detail work flow development of the main task to implement with the comprehensive management logic
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The development of a comprehensive, practical, and integrated management method

134 Results required:

- Performances are regularly measured

- Deviations are established

- Deviations are evaluated

- Magnitude of deviations are calculated

- Corrective actions are instituted where
necessary

133 Correct deviations:

1336 Results

Objective: To prevent or

rectify deviations from the 1331 Determine 1332 1333 Compile 1334 Implement | 1335 Control required:
planned performance impacts: Establish corrective plans: progress with - All deviations are
Objective: To determine priorities: plans: Objective: To plan: corrected
accurately the impacts on | Objective: To | Objective: To ensure that the Objective: To - Corrective plans
required results rectify the develop a corrective plan is | meticulously are compiled
greatest corrective plan implemented as | control the - Corrective plans
deviations first | where deviations | soon as progess with the are implemented
are longer term practically implementation | - Regular control is
and complicated | possible of the plan exercised
132 Evaluate
performance:
Obiective: To establish the | 1321 Compare results | 1322 Establish | 1323 Specify :g::igff_u"s
effects of deviations on the | With standards: deviations: accountabilities: | _ Deviatio.ns are
achievement of the required | Objective: To establish | Objective: To Objective: To recorded
results whether deviations from | establish the identify the priority
! yu - Effects are P
the planned standards magpnitude of of deviations for caloulated
exist each deviation corrective - Impacts on results
purposes are calculated a
131 Measure e
gf)'fmzi'\'l‘a_"fe:m reang | 1311 Measure actual | 1312 Categorize | 1313 Specify | 1314 Results
Jective: 1o measure a performance: deviations: schedules: required: r
record performances in Objective: To Objective: To Objective: To - Performances are
?r:der trof determine whetlher accurately measure | categorize the ensure regular regularly measured
'?h%ieorggggzssgr:zg%is the performance of deviations into performance - Measurements are
w P work in progress and | tolerances and measurement recorded
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- Deviations are
categorized into
tolerances and
exceptions

completed exceptions

13 Control:

Objective: To assess and regulate the work in
progress and to assess the results secured in
order to ensure that results are achieved as
planned

02 Results required:

- Maximum profit

- Maximum turnover

- Maximum production

- Maximum real growth

- Maximum market share

- Maximum competitive edge

- Maximum health

- Maximum environmental
standards

- Maximum safety performance

- Lowest practical cost

Figure 7—Detail work flow development of the main task to control with the comprehensive management logic

ability to respond rapidly to changing factors, the industry
should implement and utilize a logical comprehensive
planning structure. It should consist of a series of plans
capable of accommodating the demands of the industry’s
operations. It is imperative that each manager should compile
his own plan, utilizing only functional or staff departments,
where really justified.

The following practical and logical planning structure for
the South African mining industry is proposed. Each mining
house should decide whether to implement or reject it as
proposed or to amend it for its own specific situation.

The planning process

The South African mining industry was from its inception
extremely capital intensive. The lifespan of mining ventures
stretches normally over long periods. Each venture has to
justify the capital outlay. The planning process should
therefore accommodate these needs and is derived from the
development of the work to manage (Table I). The following
process is proposed (Figure 8).

The planning process follows logically from the
development and classification of the comprehensive
management work. It closely follows the sequence of the
development of the supporting and controlling tasks of the
management main task to plan, to implement, and to control
the plan. From Figure 12 it is clear that the development of
each alternative, as indicated in red in the block, must be

A strategic plan

A long-term plan

A medium-term plan
A short-term plan

YYYYYYYVYYVYY

repeated in detail so that a more reasoned choice can be Operatlpnal p!ans
made as to which alternative method is the best. Corrective action plans
Contingency plans
. Supporting plans
The planning structure pp &P
Project plans
In order to maintain its competitive edge, flexibility, and Fixed plans
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The development of a comprehensive, practical, and integrated management method

Table |

Classification of the comprehensive management work

Main tasks Supporting tasks

Controlling tasks

Plan Determine the results required

« Identify the relevant deviations or triggers

« Investigate and analyse the factors involved

« Estimate the impact of these factors

» Determine and forecast the most probable results

« Discuss and state the most probable achievable results

Formulate the objective

« Base the objective on the results required

« Formulate objectives in futuristic terms (start with “To”)
« Formulate challenging objectives

* Align objectives

 Integrate and coordinate objectives

Determine the best alternative methods

» Develop alternative methods
« Develop the work flow for each selected alternative method
» Develop the task and resources analysis for each selected alternative method

Develop the organisational structure

« Integrate the tasks supporting a single objective

« Develop the required posts

» Form sections and departments

« Establish accountabilities

« Delegate for the achievement of the required results

Schedule the tasks of each selected alternative

« Establish priorities

« List tasks in sequence
« Compile critical paths
« Optimize critical paths

Finalise the budget

* Summarize the resources required
» Determine financing requirements
« Express requirements in measurable quantities

Select the best alternative method

« State the results required

* Make combinations where applicable

« Evaluate each against the results required
« Select the best alternative method

« Optimize the selected alternative method

Implement Obtain approval for the plan

« Discuss plan with stakeholders
* Reach agreement
« Adjust plan where necessary

Provide financing

« Determine the requirements

« Determine potential financing sources
* Negotiate acquisition agreements

« Select the best option

Provide equipment and facilities

* Determine capacities

« Select the most suitable equipment and facilities
« Arrange acquisition conditions

 Arrange deliveries

Provide people

« Establish complements

« Develop job specifications

« Recruit people

* Appoint the most suitable applicants
« Compile development programmes
« Train and develop people

Commission the approved plan

« Construct facilities

« Commission the equipment and facilities
« Delegate accountabilities

« Start to produce the results planned

Control Measure performance

¢ Measure actual performance
« Categorize deviations
« Specify schedules

Evaluate performance

« Compare results with standards
« Establish magnitude of deviations
« Specify accountabilities

Correct deviations

» Determine impact of each deviation
« Establish priorities

« Compile corrective plans

* Implement the plans

« Control progress with plans
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Triggers

v

Needs Opportunities

Routine

v

Deviations Requests

(In the format of preliminary results)

Investigate+ the factors

Estimate the impacts

Forecast and state most p*robable achievable results

Formulate the mosgbrealizable objective

Develop alternative methods

Results

o

bjective

required

I Schedule the work flow for each alternative method

Develop the task and resources for each alternative method

Budget in detail for each alternative method

Select the best mnithod and optimize

Schedule the work flow

v
Finalize the budget and select best mehod

Computerize all the plans in tr)’e hierarchy from top to bottom

Compile the written plan according to the planning hierarchical structure

Figure 8—The comprehensive, practical, and integrated management planning process

Policies

Procedures

Rules and instructions

Emergency plans.

The advantages of the new theory are that:

It is comprehensive, practical, and integrated

It is possible to scientifically classify management work
It facilitates the development of a logical integrated
management planning process

The planning process is applicable to each plan whether
small or large or long or short-term

A practical planning structure for the South African
mining industry follows logically from it

It can be applied on all the levels of the organization,
and

It recognizes the reality of and the need for every
employee to plan for the results required from him.

Yyvy

Development of the task and resources analysis for
each selected alternative method

From the work flow diagram each task must be analysed and
fully developed as indicated in Table III (a) and III (b).The
task and resources analysis must be developed in the
required detail. The following procedure must be followed:

The budget for each alternative method would now follow
logically from the task and resources analysis. It is important
to remember that the total of the costs, capital, equipment,

The Journal of The Southern African Institute of Mining and Metallurgy

manpower, and other resources must be calculated from the
bottom upwards. The task and resources analysis form the
basis for:

» The detailed determination of all resources required per
task, post, section, department, and the organization as
a whole

» The development of the organization structure

» Coordination

» Integration

» Delegation

» Development of job specifications

» Development of training and development programMEs
and schedules

» Complete control

» Compilation of the budget and

» Optimizing total operations.

Conclusion

The implementation of the comprehensive, practical, and
integrated management method would mainly ensure that:

» Management work is completely integrated on all the
levels by all employees under all circumstances, and
every employee would be sufficiently empowered and
competent

The results of every employee and the organization
would be those as planned

The formulated objectives would support the main or
general objective of the organization
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Table Il
Steps in developing the task and resources analysis

1. Identify tasks (from the work flow diagram)
1.1 Assign an intrinsic code to each task
1.2 List each task
1.3 State:
1.3.1 The performance standards (from work flow diagram),
company policies, and rules
1.3.2 Statutory regulations
1.3.3 Any other applicable laws, regulations, agreements,
or restrictions
1.4 The objective for each task (from work flow diagram).

4. |dentify the most probable hazards
4.1 Establish what can go wrong, and
4.2 Establish what the possible consequences would be.

2. Determine the resources required
2.1 Labour
2.1.1 State the labour
2.1.2 Sate the number
2.1.3 State the unit cost.

5. Asses all risks
5.1 Determine the probabilities
5.2 The possible severity
5.3 The severity rating
5.4 The type of risk.

2.2 Determine and state the equipment and facilities
2.2.1 Type,
2.2.2 Number
2.2.3 Required capacity of each
2.2.4 Capital required
2.2.5 Unit operating cost.

6. Develop the preventative measures
6.1 State the type and method
6.2 Establish the responsibility.

2.3 Determine and state the time
2.3.1 Starting time
2.3.2 Finishing time
2.3.3 Duration time.

7. Determine the control measures

7.1 Establish the inspections required; determine
7.1.1 The methods of inspections,
7.1.2 The frequency of inspections
7.1.3 The accountability.

7.2 Establish the supervision measures; determine
7.2.1 The accountability
7.2.2 The type of supervision.

3. List the performance
3.1 Identify possible deviations

8. Establish the reporting procedures; determine
8.1 The accountability

3.2 Determine the possible resulting consequences. 8.2 The frequency
8.2 The type of report.

Table lli(a):

Example of the task and resources analysis breakdown sheet

Task analysed (Part 1)

1. 2. 3.

Task identification Resources Performance

1.1 1.2 1.3 1.4 21 2.2 2.3 3.1 3.2

Labour Equipment Time
211|212 | 221|222 | 223 224 225 |[23.1 | 232 233
Code | Task | Perf. stand | Objective. | No. | Cost | Type | No. |Capacity | Capt cost | Unit cost | Start | Finish | Duration | Probable Probable
deviations | consequences
Summary
Legend

P | Probability ‘ s ‘ Severity ‘ R ‘ Risk rating ‘ T ‘ Type of risk
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Table lli(b)
Example of the task and resources analysis breakdown sheet
Task analysed (Part 2)
4 5 6 7 8
Hazard analysis Risk Preventative Control Reporting
assessment measures
4.1 4.2 5.1/5.2 |53 5.4| 6.1 6.2 71 7.2 8.1 8.2 8.3
Inspections Supervision
711 71.2 71.3 7.21 722
What can go |Consequences| P | S | R | T |Type |Responsibility |Method |Frequency | Accountability |Accountability| Type | Accountability |Frequency Type
wrong
Legend
P | Probability ‘ s ‘ Severity ‘ R ‘ Risk rating ‘ T ‘ Type of risk
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