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What is the ‘Theory of Constraints’

)
/

s =

Please - Indicate if you know about this stuff

I’'m no expert either!
Preparing this presentation has certainly been an educational process for me.

However....
| found that | have applied these principles intuitively many times in my career
to remove barriers from surveying services - especially the TOC thinking tools

My purpose today....
Is to introduce TOC to you and hopefully show how it could be applied to mine

surveying.
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* Please - Indicate if you know about this stuff
I’m no expert either!

Preparing this presentation has certainly been an educational process for me.

However....
| found that | have applied these principles intuitively many times in my career to
remove barriers from surveying services - especially the TOC thinking tools

*

My purpose today....
Is not to give you TOC 101

but hopefully acquaint you with TOC and show how it could be applied to mine

surveying




TOC - Background

Information

Oul of

Ocean :
THE .
HAYSTACK

¥ SYNDROME
1984 1986 1990 1994 1997 2008
The GURU was Israeli physicist and business thinker Eli Goldratt

* Being applied in industry for about 30 years
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* |ooks at ‘whole of system’ to find the bottle-necks

* mainly applied to manufacturing - and serial processes

a lot of development has happened since the beginning

* Has application to just about everything — including surveying

Applying the 'Theory of Constraints' to Mine Surveying Services

* The GURU was Israeli physicist and business thinker Eli Goldratt

In play for about 30 years

looks at ‘whole of system’ to find the bottle-necks

mainly applied to manufacturing - and serial processes

a lot of development has happened since the beginning

* Has application to just about everything — including surveying



The Weakest Link

« TOC likens systems to Chains and Chain-networks
+ System performance is limited by the weakest link
» The weakest link is the Constraint

Access & Mobilisation

Instruments .
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Applying the 'Theory of Constraints' to Mine Surveying Services

» TOC likens systems to Chains and Chain-networks
» System performance is limited by the weakest link
* The weakest link is the Constraint
-speak to the surveying examples
1. Mobilisation (mine layout; access to jobs; vehicle class & number;
ergonomics; fitness & health issues (eg bad backs)
2. Skills (Registration ; does your service have a really critical person — the only
one who can do certain tasks?)

*

*Constraint ->



Answering the question....
What is the ‘Theory of Constraints’
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Eli Goldratt’s
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for Continuous Improvement

Applying the ‘Theory of Constraints' to Mine Surveying Services

SO TO ANSWER THE QUESTION “WHAT IS TOC?”

*

The theory of constraints (TOC),

* originally developed by Eli Goldratt,

* is a management philosophy focusing on continuous improvement process.

*

TOC is based on the assumption that the performance of a system is determined by the

system constraint,
v which is anything that blocks the system from accomplishing its stated goal,
v'or in achieving a higher level of performance with respect to this goal.



TOC covers many aspects....

These ones are the most applicable to surveying services .....

Focusing
Steps ’

Chain

Drum 0
Buffer
Rope

Applying the 'Theory of Constraints' to Mine Surveying Services
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Theory of Constraints covers many aspects

This presentation addresses
*

Global Performance Measures
¥

Five Focusing Steps

And in mostly focussed on the
*

Thinking Processes




The Fundamental Measurements
TI1OE

1. Throughput is the rate at which the system generates money through sales.

2. Inventory is the investment made purchasing things that are intended for sale

3. Operating Expense that spent in order to turn inventory into throughput.

From these 3 operational measures, three global measures have been defined.
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1. Net profit_is throughput minus operating expense, is an absolute
measure reflecting the ability to make money now and in the future.

2. Return on investment is the ratio of net profit to inventory, is a
relative measure.

3. Cash flow is a survival measurement. As long as the company has
cash it can survive.

The Fundamental Measurements — TIOE

...are

Throughput is the rate at which the system generates money through sales.

Inventory is all the money that the system invests in purchasing things which it
intends to sell.

Operating Expense is all the money the system spends in order to turn inventory
into throughput

*

From the three operational measures, three global measures have been defined.

- Net profit = throughput minus operating expense, is an absolute measure reflecting
the company's ability to make money now and in the future.

- Return on investment = the ratio of net profit to inventory, is a relative measure.

- Cash flow is a survival measurement. As long as the company has cash it can survive.

Having only a few operational measures makes it easy to assess the impact of various
decisions.



The Fundamental Measurements
TI1OE

Inventory ——> Operating Expense ——> Throughput

Raw Material — Investment / Overhead — Revenue

Possible TIOE for a Service
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Available —jp i B Done
(Man Hrs) ReqUIrement (Value is added or
Using Service Man Hrs preserved)

(Skills)
Site Requirement gives value to man-hours

Theory of Constraints - The Fundamental Measurements — TIOE

The operational flow is usually mapped Inventory — Operating Expense —
Throughput

*

Making this measurement model fit a service is a bit of a stretch.
With a bit of imagination consider that a “Service” to “Site Requirements”
creates a product of “Work-Done” or “Value Added”



Five Focusing Steps

......that will strengthens the Chain

THE LOGISTICS PARADIGM

—11. Identify the Constraint

|-*2. Exploit the Constraint
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3. Subordinate everything
to the Constraint

|-4. Elevate the Constraint

|
|_ 5. Repeat for the new
Constraint

I

Applying the 'Theory of Constraints' to Mine Surveying Services

FIVE FOCUSING STEPS ......that will strengthens the Chain

Is the foundation of the Logistics Paradigm and a method to execute Continuous Improvement

=

. Identify the System's constraints.
The process is analysed so that a task or activity that limits the productivity of an entire system
can be identified. A system constraint may be identified by a long queue of work or long
processing times.

2. Decide how to exploit the system's constraints.
In this step decisions must be made on how to modify or redesign the task or activity so that
work can be performed more effectively and efficiently.

w

. Subordinate everything else to the above decision. (step 2)
Now, management directs all its efforts to improving the performance of the constraining task or
activity and any other action that directly affects the constraint.

. Elevate the system's constraint.
In this step, additional capacity is obtained that will increase (elevate) the overall output of the
constraining task or activity. This differs from step 2 in that the added output comes from
additional purchased capacity, such as buying a second instrument or vehicle or implementing a
new information technology — say GIS.

I

5. Repeat.

¢ If, in the previous step, a constraint has been broken, go back to step 1 but do not allow inertia to
cause a new constraint . This sets up a process of ongoing improvement. As a result of the focusing
process, the improvement of the original constraining task or activity may cause a different task to
become a constraining task or activity. Inertia could blind management from taking steps to improve
the system's output now limited by a new constraint.



TOC in practice

A Couple of Examples

That you might have possibly encountered already

Applying the 'Theory of Constraints' to Mine Surveying Services
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Constrained Service

o rnnctraint ic o
F I NI ITRI ATTIL I RN
coverage roster
sun mon tue wed thu fri sat  |TOTALHRS
PRESENT REQUIREMENT] 150
ACTUAL SERVICE PROVIDED
FUTURE SERVICE

CREATES FUTURE REQUIREMENT]

B||BA UBJWIEQ JOyny

* PRESENT REQUIREMENT = 3 humans (no half humans)

* ACTUAL SERVICE PROVIDED = 4 humans to manage surge
* FUTURE SERVICE = 4 humans; 2 at a time on 2 panels : met
* FUTURE REQUIREMENT = 4 humans on roster (2 & 2)

v Savings from Removed Variability (Mondays & Fridays)
« Mondays —non-compliance issues no longer consume service
» Fridays don’t require mine control for 2 days ahead.

v" Same number of positions but a better outcome for humans & business

Applying the 'Theory of Constraints' to Mine Surveying Services

Constrained Service

This table shows a 5 day (Monday to Friday) coverage roster constraining
the effectiveness of a service.
e PRESENT REQUIREMENT = 3 humans (no half humans)
e ACTUAL SERVICE PROVIDED = 4 humans to manage surge
e FUTURE SERVICE = 4 humans total. 2 humans at a time working 2 panels
FUTURE REQUIREMENT =4 humans

*

v’ Savings from Removed Variability (Mondays & Fridays)
* Mondays —nhon-compliance issues no longer consume service
* Fridays don’t require control for 2 days ahead.

*

v/ Same number of positions but with a better outcome for humans & business

11



Constrained Service

Applying the Logistics Paradigm to a Skill Constraint
TASK PERFORMANCE CRITERIA

2 Teams of 2 Humans performing 2 Tasks each

=
—
=
Hrs Hrs Hrs Hrs TOTAL w
PROCESS | Taskl | Task2 | Task3 | Taskd Hrs
PO T et T - How to get the best system 0
Human2 | 25 3 3 6 185 perfo.’”?ance from the Roster 3
Human 3 2 4 2 6.5 14.5 H H ? b =
Humand | 1.5 3.5 5 8 18 combination %_ a
LEE 3 Fi 6 = "
Human"l Human 2 [Human 1 [Human 2 E X
3 =
-
s
s 0
COMPARISION OF OPTIMISED TASKING FOR TEAM COMBINATIONS g =<
i
TEAM 1A [TEAM 18 OPTIMISED =
PROCESS | Taskl | Task2 | Task3 | Taskd | TOTAL | (PROCESS | Taskl | Task2 | Task3 | Taskd | TOTAL sum E
Hrs 23 3 2 7 14.5 Hrs 1.5 EX) 2 & 13 E
ASSIGN | Human 2 |Human 2 [Humanl |Human 1 ASSIGN | Human4 | Human 4 [Human 3 |Human 3 E
TEAM 24 [TEAM 28 M
PROCESS | Tackd | Tacko | Tacka | 7acka | Tota | lprocess | vaced [ vackol | wacks [Lvasea | torar | [ wm |
LT - TR L LS L
Hrs 2 5 2 6.5 15.5 I Hrs 1.5 3.5 3 & 14 29.5
ASSIGN | Human3 | Humanl |Humanl [Human 3 ASSIGN | Human 4 | Human 4 [Human 2 [Human 2
TEAM 3A [TEAM 38
PROCESS | Taskl | Task2 | Task3 | Taska | To7AL | (PROCESS | Taskl | Task2 | Task3 | Taska | ToTAL sum
Hrs 15 5 2 7 155 | [ Hrs 25 4 2 6 14.5 30
ASSIGN  |Human4 | Human 4 | Human 1 [Human 1 ASSIGN | Human2 | Human 3 |[Human3 [Human 2
Applying the 'Theory of Constraints' to Mine Surveying Services

Applying the Logistics Paradigm to a Skill Constraint

Task performance criteria is 2 Teams of 2 Persons performing 2 Tasks each
The upper table is the Individual performance in hours for 4 process tasks.
Unconstrained, The best single delivery is 12.5 hours, but it takes 3, not 2 humans.

Our goal is to ‘task optimise’ the solution and find the most efficient solution for the
system — that’s the least number of hours for both roster panels.

There are 3 possible combinations of shift panels.

The teams have been task optimised on the basis of the differential between each 2
individuals for each task.

The combination delivering the smallest sum is that adopted.

*

The best system is delivered by the roster taking the least hours to deliver the Process of
4 tasks — 2 for every individual.

The teams are Team1=Individuals H1 & H2 and Team 2= Individuals H4 & H3

H1&H3 only perform Tasks 3&4 on their respective roster, and

H2&H4 only perform Tasks 1&2 on theirs.

As teams the best individual performance of 14.5 hrs for doing all tasks is replicated or
improved upon.



THINKING PROCESSES

Decisions when dealing with a Constraints
f:

* What to change?

H’i’:ﬁﬁ

* What to change to?

*+ How to cause the change?

Thinking process (TP) tools have evolved to answer these questions

Applying the 'Theory of Constraints' to Mine Surveying Services
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Managers make three decisions when dealing with constraints:
* What to change?

* What to change to?

* How to cause the change?

13



THINKING PROCESSES

0 Map "Thinking Processes” are graphical logical
m&'sn ﬁ tools used to work-out TOC strategy

They are used to develop, transfer, and
implement many of the logistical solutions.
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They can be used for stand-alone strategy
analysis, development, and execution....and
helpful for surveying

Applying the 'Theory of Constraints' to Mine Surveying Services

THINKING PROCESSES - Strategy

"Thinking Processes” are graphical logical tools used to work-out TOC strategy

They are used to develop, transfer, and implement many of the logistical
solutions.

They can be used for stand-alone strategy analysis, development, and execution
This aspect of TOC is useful for Surveying services

We are going to look at some of these tools.

14



THINKING PROCESSES

Tools Overview
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Current Reality Tree — all the stuff that is not working ( or undesirable)
Future Reality Tree — the desirable future state

Intermediate Objective Map — what absolutely has to happen for success
Transition Tree — show changes based on a prescribed action plan
Evaporating Cloud — resolving conflicts between present and going forwards
Prerequisite Tree — the solutions necessary to enable a desirable future

Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints - THINKING PROCESSES

Thinking process (TP) tools consists of "trees" or logic diagrams.
The first three are cause-and-effect, or "If ... then ...", trees

Objective Map — what absolutely has to happen for success

Current Reality Tree — all the stuff that is not working ( or undesirable)
Future Reality Tree — the desirable future state

Transition Tree — show changes based on a prescribed action plan

Two other tools are slightly different.

Evaporating Cloud — resolving conflicts between present and going forwards
Prerequisite Tree — the solutions necessary to enable a desirable future

4. The evaporating cloud (EC) and

5. the prerequisite tree (PRT) are used to identify necessary conditions. These
tools complete the sentence "In order to have ... we must ..." and are used to
identify and overcome obstacles to meeting an objective or implementing a
solution. The PRT provides a bridge between the future reality tree and the
transition tree.

15



Maps Negatives; Undesirable Effects
10 MAP
with the other 4 diagram tools
e®® It is “necessity-based” logic with focus on Critical
The absence on any CSF will result in failure to
- ' » reach the final goal.
Current Reality Tree
Current Reality Tree
relative to the future as stated in the |0 map
It seeks to build down using cause and effect

Current Reality Tree
10 Mapﬂ This allows us to build a robust iterative strategy
Success Factors.
From the 1O starting point we move to the
This shows all the undesirable effects (UDE's)
logic from the surface symptoms to deeper

B||BA UBJWIEQ JOyny
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. underlying common causes or problems
Current Reality (o oo Ry Sonion
CSF=Critical Success Factors UDC= Undesirable Effects
Tre e | FOL= Fact Of Life DE=Desirable Effect
| Inj=Injection
Applying the 'Theory of Constraints' to Mine Surveying Services

10 MAP

This allows us to build a robust iterative strategy with the other 4 diagram tools
It is “necessity-based” logic with focus on Critical Success Factors.

The absence on any CSF will result in failure to reach the final goal.

From the 10 starting point we move to the Current Reality Tree

*

Current Reality Tree

This shows all the undesirable effects (UDE’s) relative to the future as stated in
the 10 map

It seeks to build down using cause and effect logic from the surface symptoms to
deeper underlying common causes or problems to identify the system constraint.
Managers then can focus on the core problem rather than wasting time on side issues.

16



THINKING PROCESSES

..... Categories of Legitimate Reservation

Clarity

If | were reading the issue to someone else would they truly understand?

Entity Existence
Does the entity exist in my reality?

Causality Existence
When | read aloud what | wrote using if .. then, does it really make sense to me?

Cause Insufficiency

Are the written causes for an entity sufficient to justify all parts of the entity?
Additional Cause

Is this really the only major cause? Will fixing it fix the problem?
Predicted Effect

Do the unavoidable outcomes exist?

Cause Reversal

What if we have things going the wrong way?

Tautology
Tautology is a rare case where there is circular logic. IF ATHEN B. I[F B THEN A

B[|9A UBlWIE] JOUINY
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Applying the 'Theory of Constraints’ to Mine Surveying Services

Categories of Legitimate Reservation (a sanity check)

«Clarity

If | were reading the issue to someone else would they truly understand?

* Entity Existence

Does the entity exist in my reality?

* Causality Existence

When | read aloud what | wrote using if .. then, does it really make sense to me?

* Cause Insufficiency
Are the written causes for an entity sufficient to justify all parts of the entity?

* Additional Cause
Is this really the only major cause? Will fixing it fix the problem?

* Predicted Effect

Do the unavoidable outcomes exist?

* Cause Reversal
What if we have things going the wrong way?

* Tautology
Tautology is a rare case where there is circular logic. IF A THEN B. IF B THEN A

17



THINKING PROCESSES

We will look at these logic tools by applying them to an imaginary
Mining Industry Surveying Graduate Training example.

“Survey graduates employed in mining industry graduate
schemes are not becoming registered”
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Lets find the constraint ?

. We interview the graduates and associated persons
. We compile a list of the problems & complaints
. We group these into numbered UDE statements

1 7 R ' T a4 gy e
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Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints - THINKING PROCESSES

We will look at these logic tools by applying them to an imaginary Mining Industry
Surveying Graduate Training example.

The problem is:
“Survey graduates employed in mining industry graduate schemes are not
becoming registered”

Lets find the constraint ?

1. We interview the graduates and associated persons

2. We compile a list of the problems & complaints

3. We group these into numbered UDF statements

4. We build a “If...Then” connectivity . THE CURRENT REALITY TREE”

18



THINKING PROCESSES

Current Reality Tree
“Survey Graduates working in the Mining industry are not seeking Registration”

7. CERs are not in 36. Documentary 32. CERs are not
2.Survey graduates | place at the end of | €] Evidence is being written in

are not becoming Graduate insufficient association with

5 i Graduate training

emnloyment A aguate

registered

=
—_
=
w
w
o
3
» =
TeSurvey 17.Survey Gr_ads 19. There is E a
Giadiiates have needs are in L] insufficient time to 16.5urvey 5
: <] conflict with do CERs on the iob Graduates have o !
anxiety and 5 i S on:ine jol - g =
P - production goals anxiety and 3 <
fustration A frustration g o
4.Survey Grad / ,1\ / s
complain about la T T ‘T

of equity with 35.Registration ~VIENLAring 13.Grads are
Engineering Grads in requirements are not [§———] sq:'vel\ror; are not ‘ Uncartain if the §
training development prioritised in daily availab .e ecauseo : FEs <
and recognition work or decisions production pressures registration is N
B! really necessary =
7 =
/ N

A X K 49 Qe s e y
[ . Ul 11.5urvey Graduates -
have different
34.Survey Graduates 38. Grads have | perspectives on \
F— or role clarity Y
feet that career expectations
performance \ 1 27 Grads do not

evaluation is unfair 23, Survey Grad understand

'traini:; is registration

unstructured requirsments

Theory of Constraints - THINKING PROCESSES

Current Reality Tree for Survey Graduate Training in the Mining Industry
Please note that this mapping is from my imagination — it does not necessarily
model the reality in any mining company or Mining Industry as a whole.

The form is populated with inputs from surveying graduates and persons involved
with them and arranged on a “Cause and Effect” basis to reveal one or more
causal factors for the problem.



THINKING PROCESSES
R

"Yes, but... ", i.e., the proposal looks good on paper, but there
are some negative side effects foreseeable if we implement the
solution

* Layer 5

It may work, but there are too many, or too difficult, obstacles
biocking impiementation

» Layer 6

Fear of going at it alone - doesn't see how to get there

.....Six Layers of Resistance to change
* Layer 1
We don't agree on the Problem
* Layer 2
We don't know where to start
 Layer 3 =
We don't see how the proposed solution will solve the Problem{s) s
» Layer 4 g—.
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Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints - THINKING PROCESSES

Once we identify the cause for a problem, more than often than not, something stops
us from moving forwards.

Six Layers of Resistance (* for each)

1. We don't agree on the Problem

2. We don't know where to start

3. We don't see how the proposed solution will solve the Problem{s)

4. "Yes, but...", ie., the proposal looks good on paper, but there are some negative
side effects foreseeable if we implement the solution

5. It may work, but there are too many, or too difficult, obstacles blocking

implementation
. Fear of going at it alone - doesn't see how to get there

[¢)]



THINKING PROCESSES
Evaporating Cloud

Resoiving conflict between the Present and the Future

Cloud The EC reviews undesirable existing conditions in the

light of a desirabie future state
[—) A
. I
Assumptions-
- i

v
Want

Cloud

Injections are

(—)
" transferred to the
We move forwards by ik Future Reality Tree
challenging the Want
Assumptions within the S—
Cloud
Often we need to create

P

IIIJ'BI-I.IUH.) l.IIcll.
overcome current
practices and create
solutions for the future
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Prerequmte

Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints - THINKING PROCESSES

Evaporating Cloud

Often a conflict stops us and so we apply a conflict is a conflict resolution tool - The
Evaporating Cloud

The EC reviews undesirable existing conditions in the light of a desirable future state.
The conflict is between Present and Future — the Cloud sits between the Problem and
the Solution.

We move forwards by challenging the Assumptions within the Cloud

We overcome erroneous assumptions and workout valid ones.

* Often we need to create Injections that overcome current practices and create
solutions for the future

* These Injections are transferred to the Future Reality Tree — that the next step

21



THINKING PROCESSES
Evaporating Cloud

A Survey Graduate Performance Measurement issue

j Ensure that Graduates | | Measure & reward 1
document their experience to = performance by the
/ Lsupport Registration applicationJ Lprogressing CERs J

z
Graduate g
training is to o
3
sipport
Registration <
Ensure that graduates are 3
provided pertinent Measure & reward
experience to cover performance by
competency framework production contribution
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A
|
|

requirements

Assumption Documentation
CERs do not contribute supporting CERs also
to production supports Service Quality

Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints - THINKING PROCESSES

Evaporating Cloud

This is an imaginary evaporating cloud

to resolve a Surveying Graduate performance measurement issue that prevents
a desirable future state for Graduates working in the mining industry.

*Conflict Resolution

22



THINKING PROCESSES

The Future Reality Tree

The Future Reality Tree ensures the undesirable
effects (UDE’s) of the current reality are
Future ﬁ@ L changed by the Injection into Desirable Effects
Reality &= ___ (DE’s)

Desirable Effects are merged into the necessary
conditions (NC's), critical success factors
(CSFs) and Goal of the original 10 Map.

B|[ap UBlWE] JOUny
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The Prerequisite tree is very important because
it lists the individual major actions that must be
undertaken in order for the “dominos” to fall.
Turned on its side, with actions delegated and
durations estimated, the prerequisite tree

e i e o becomes the execution plan or Transition Tree
FOL= Fact Of Life DE=Desirable Effect
Inj=Injectiond

Theory of Constraints — Thinking Processes

..So what happens from here?

When we design the future, we ensure that all the undesirable effects (UDE’s) of the
current reality are changed by the injection into Desirable Effects (DE’s).

Future reality trees (FRT) are used to test potential solutions by diagramming cause and
effect relationships for events in the future. Important objectives from the future reality
tree are broken down into intermediate objective maps (10) by use of the prerequisite
reality tree.

There are often perquisites that must be actioned and also obstacles to overcome

A Prerequisite tree can be used to list the individual major actions that must be
undertaken in order for the “dominos” to fall and identify additional subsidiary injections
that may be necessary. Obstacles can also be negated by introducing new Intermediate
Objectives (I0). To do this, Desirable Effects are merged into the necessary conditions
(NC’s), critical success factors (CSFs) and Goal of the original IO Map.

Target the smallest number of Injections to cause a domino effect through to the Goal.
Turned on its side, with actions delegated and durations estimated, the prerequisite tree
becomes the execution plan. and that can be mapped using a Transition tree (TT). This is
a cause-and-effect flow diagram describing the status of the system as it changes.

23



THINKING PROCESSES

The on-going strategy for continuous improvement

IO Map Goal
L
. Future g==—= =
. o B0 Moo= Nou | oe

mmn

-
neally =——
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Core
it

Current Reality E
Tree

The injection that broke the constraint to our thinking in the present
unlocks the future and is pivotal to maximise leverage throughout the
whole system

Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints — Thinking Processes

On going strategy for improvement

Monitor and measure the deployment against values established for the Goal, Critical
Success Factors, and Necessary Conditions.

The Key Point is

The injection that broke the constraint to our thinking in the present unlocks the future
and is pivotal to maximise leverage throughout the whole system

24



Future Reality Tree
“Survey Graduates working in the Mining Industry become Registered”

B oo

7.CER in pl
4k lsh:':r:; ::CE 16.5urvey Graduates
are positive about
Graduate :
their career
employment
= Y Y R‘ -y
¢ $ A
11.5urvey 17.5urvey Grads -
Graduates have are aligned with 19. Time to do =
aligned career with company CERs on the job 3
expectations goals =
g
3
4. Survey Grads have S -7
o : 35.Registration 3
36. Sufficient 32, CERs are 34-3”'::-'\‘5":“"”“"-'5 of equity with raquirariants ate s
Documentary written by € that Engineering Gradsin rioritised in daity 5
Evidence created performance raining dev n i L]
Wl Graduates i training development K ord
evaluation is fair and recognition Work or dectsions
CJA——% N
- E?GI d:
rads
13.Grads know
urderstind 38, Grads have 12:Surveyors
that registration 2 rioritise
i ired registration role clarity P
is require; . mentoring role

L9 Fa
e

Measure & reward

Tl [njection

Graduate training is Graduates get
o support Eexperience to cover
Registration competency framework
reguirements

Theory of Constraints - THINKING PROCESSES

..and now that is done we have the..

Future Reality Tree for Survey Graduate Training in the Mining Industry
Please note that this mapping is from my imagination — it does not necessarily
model the reality in any mining company or Mining Industry as a whole.

We see the desired outcomes for our Future Graduate Training Program.
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Critical Chain

...a single slide glimpse!
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* Protecting individuai tasks provides littie protection to the over ail System
* It’s critical that you understand your surveying service if you are to improve it
using TOC. Measure and Manage.

Applying the 'Theory of Constraints' to Mine Surveying Services

Theory of Constraints — Critical Chain (Just a glimpse)
Perhaps this is the monthly surveying work that ends in a monthly report

4 pre-requisite tasks must be completed before Task 5 can begin
*

An attempt has been made to level the time taken for the majority of tasks

NO GAINS are made delivering to Task 5 — it still takes 29 days.

* (a couple of thoughts to finish-up with)

Protecting individual tasks provides little protection to the over all System

It’s critical that you understand your surveying service if you are to improve it using TOC.
Measure and Manage.
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QUESTIONS

...that maybe | can answer

?

Applying the 'Theory of Constraints' to Mine Surveying Services
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