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Figure3. Reducinginventoryto increaseEVA

In Figure 3 the strategy to increase asset turnover through reducing the amount of assets
is analysed. The balancing loop at the top of the diagram can be interpreted as follows: the
need to increase EVA results in an increased reduction in inventories, which will increase
BVA and therefore reduce the need to increase EVA. This is the intended effect. The
reinforcing loop at the bottom shows the negative consequence: as inventories get reduced,
over time the stock levels become too low and stock-outs occur. Sales orders are then lost due
to the non-availabilityof stock. The result is that there is a greater pressure to increase EVA
since lost sales results in lower BVA. Therefore the strategy to reduce stocks to increase BVA
can lead to an unintended decrease in BVA.

In Figure 4 the strategy to increase BVA by eliminating products with a low profit margin
from the portfolio is analysed. The balancing loop shows that the need to increase BVA
results in pressure to reduce the number of low margin products. The intention is that the
elimination of low margin products should allow the company to have a high margin per
product, which should increase the netprofit,margin. However, the unintended consequence
is that total sales decreases, and overheads as a proportion of sales increases (since all
overheads can usually not be cut), therefore the profit margins decrease and the pressure to
increase BVA becomesbigger; A strategy to reduce the number of low margin products to
increase the net profit marginof the company can therefore have the unintended consequence
that the net profit margin actually decreases.

As can be seen, Figures 3 and 4 are exactly the same diagram, but with different wordsin
the boxes. These repeated patterns that can be found in systems are called systems archetypes
[9]. These examples illustrate the system archetype"fixes that fail." This archetype occurs
when crisis are dealt with in isolation, or when the negative effects of fixes are not anticipated
and eliminated [10].
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Figure 4. Eliminating low margin products to increase EVA

4. Decision making within a system

Managers and workers have to make decisions constantly. In order to facilitate the decision
process and let the system produce its output, it is necessary to form policies. Policies are
standard practices which determine how the organisation functions as a system. Policies are
written and unwritten. The organisation's culture determines how it sets priorities among
different choices [11]. The policies of the company shape the culture, and the culture shapes
the policies. Therefore the policies and culture of the company determine how alternatives are
evaluated, and which alternatives are chosen.

The operational manager in a business that has a financial share in the business, will
endeavour to increase the value of the share of the business. With an EVA bonus system, the
operational manager should have the same aims, since it effectively converts the manager into
a shareholder by tying his/her financial fortunes to the value drivers that will increase value
for the owners. Therefore, the decisions that the manager must make on a day to day basis
must be in some sense "good." In the case of management with EVA as a bonus system, a
"good" decision should be one that increases the EVA ofthe business.
Consider now the person that is responsible for the production facility. It is important to
increase return on investment, since this is a part of the EVA equation (see equation 2). Now,
since every product in the production facility has a cost associated with the production of it,
one way to increase return on investment would be to produce at the lowest possible cost . The
production facility can gain the maximum returns on the equipment if it produces without
interruption. To use large batch sizes reduce the number of times that setups need to be done
on the equipment, therefore the facility can produce with less interruptions and therefore
maximise return on investment. Consider in the same business, the person that is responsible
for procurement. In this case, the person realises that working capital is mostly tied up in
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inventories, and to increase return on investment, the same output should be obtained with
minimal investment. The procurement manager has several choices under his/her control to
increase return on investment: one is to follow the approach in Figure 3, another is to
minimise the cycle time that inventory passes through the system . A way to minimise the
cycle time is to batch the items in production according to the end-item demand quantity [10].
If the procurement manager follows the first strategy, the danger is that too low inventories
will result in lost sales due to stock-outs. If the procurement manager follows the second
strategy, the production manager cannot increase return on investment by running the
production facility as Long as possible without changing the setups .

The local decisions of the production manager and the procurement manager are
therefore in conflict, and most likely will lead to suboptimal outcomes in the system. This
problem of system optimisation by optimising the parts, is one of the central characteristics of
systems: "ifeach part ofa system, considered separately, is made to operate as efficiently as
possible, the system as whole will not operate as effectively as possible" [6]. This notion is
also expressed in the following form : "the system optimum is not the sum of the local optima"
[12].

5. The conflict between local and global decisions

From the previous paragraph, it is clear that decisions made within a business, can be in
conflict with each other. These conflicts in the system are acknowledged by managers. The
compromises that managers make to balance the trade-offs in the conflicts are part of the daily
decision making process of managers. If it is assumed that rational decisions are made within
the company, then there must exist some (unwritten) rules of decision making which creates
the model for making business decisions. This model is influenced by the culture of the
company, and the culture of the individual. This accepted model or pattern which is used for
decision making is called a paradigm [13]. The nature of a paradigm forces a certain view of
the world: ideas that do not fit in with that view tend to be ignored, misunderstood or
explained away . A paradigm is both an assumption about reality, but also a commitment to
how things are in this view of reality [14]. The question now arises : are the conflicts in a
business an inevitable result of the structure of our businesses, or is the paradigm with which
the business is managed leading to the above conflicts? To answer this question, the conflicts
that managers face must be examined.

The conflicts in a system are also known as dilemmas. Ackoff [6] defines a dilemma in a
system as "a problem or question that cannot be solved or answered within the prevailing
world view and therefore calls it into question. " By solving these dilemmas, it is possible to
create a new world view. In extreme cases, this new world viewis called a paradigm shift. (It
is important to note that "paradigm shift" has entered into everyday use. Thomas S. Kuhn
who has coined the phrase, refers to paradigm shifts as changes in world view such as the
Copernican view of the solar system, Newton's laws of motion and Einstein's theory of
relativity [13]. A paradigm shift is therefore a rare event in that it challenges all previously
held beliefs, but also explains the dilemmas so well that it is recognised as the new world
view . The current use of the term paradigm shift is therefore in most cases an inappropriate
use of the term.) If the dilemma cannot be solved, then there are two other options open in the
system: reduce choice to reduce conflict [6], or compromise between the conflicting needs
[15].
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The evaporating cloud. The conflicts in business as a system therefore seem to be a result of
the view of the problem, and the assumptions behind these views. A method to surface the
assumptions behind the conflicts, is the evaporating cloud [15]. The structure of the
evaporating cloud is explained in Figure 5.

D
A requirement for B. D is a
ecessary condition to B, and
thus a prerequisite to A.

Without D, B cannot exist.
cannot co-exist with D'.

D'
A requirement for C. D' is a

necessary condition to C, and
thus a prerequisite to A.

Without D ', C cannot exist.
D' cannot co-exist with D.

C
A requirement for A.

C is a necessary
condition to A. Thus,
without it, A cannot

exist.

B
A requirement for A.

. B is a necessary
condition to A. Thus,
without it, A cannot

exist.

A
The common objective .
Currently require both B

and C to exist. It currently
does not exist because

Band/or C do not exist to
the degree they are both

needed.

Figure 5. Structure of the evaporating cloud [16]

The inventor of the evaporating cloud, Eli Goldratt, explains it as follows: "The
Evaporating . Clouds method does not strive to reach a compromise solution, rather it
concentrates on invalidating the problem itself. Thefirst attack is made on the objective itself
asking, 'Do we really want it? ' . . . let's assume for now that the objective has been checked
and verified Yes, we do want to achieve this specific objective. Is the only way open to tum to
the avenue of compromise? The answer is definitely not. What we have to remind ourselves
oj, is that the arrows in the Evaporating Clouds diagram, the arrows connecting the
requirements to the objective, the prerequisite to the requirements and the arrow of conflict,
all these arrows are just logical connections. One of the most basic fundamentals of logic is
that behind any logical connection there is an assumption. In our case, most probably it is a
hidden assumption. . . The Evaporating Clouds technique is based on verbalizing the
assumptions hidden behind the arrows, forcing them out and challenging them. It 's enough to
invalidate even one of these assumptions, no matter which one, and the problem collapses,
disappear&" [17]

An example of a conflict found in most companies is illustrated in Figure 6. The
evaporating cloud in Figure 6 is read as follows: in order for our compensation scheme to
motivate salespeople to increase the company's profit (A), the salespeople must feel that their
performance measure fairly reflects their own efforts (B). And, in order for salespeople to feel
their performance measure fairly reflects their own efforts (B), compensation must be tied
only to elements that the salespeople can control (D). Also, in order for our compensation
scheme to motivate salespeople to increase the company's profit (A), compensation must be
tied to the company profits (C) . And, in order for the compensation scheme to be tied to the
company profits (C), compensation must be tied to elements salespeople cannot control (e.g.
production costs) (D').
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Figure 6. Performance bonus conflict (Based on [17])

The three-cloud technique. It is possible to resolve the performance bonus conflict in Figure
6 as a stand-alone problem . However, to gain a deeper understanding of reality, it is possible
to find what the core, underlying struggle in the conflict is. This is done via a method of
correlation between daily problems and their symptoms, and to clearly verbalise these
symptoms so that some generalities can be observed . Usually , it is sufficient to use three
symptoms, and express these three symptoms as clouds . Therefore the method is called the
three -cloud technique. The three clouds generated from the three symptoms are then
examined to look for a pattern between them. Almost always, there will be a discernible
general pattern in the clouds from which a broader, generic cloud can be constructed. This
generic cloud contains the core conflict in the subject matter [10].

There is already one organisational conflict available in Figure 6. It is therefore only
necessary to construct clouds for two more conflicts : in th is example one conflict from the
production manager and one conflict from the procurement manager should give a broad
enough view of symptoms across organisational boundaries. One would not expect to find the
same underlying problem in three different areas of the organisation.

A
Be a good
manager

B
Maximise labour

and machine
efficiency

C
Respond to needs

of the market

D
Build to stock

D'
Build to order

Figure 7. Production management conflict (Based on [10])

129

http://sajie.journals.ac.za



The production manager faces the conflict in Figure 7. The cloud of the production
manager is read as follows : in order to be a good manager (A), the efficiency of labour and
machinery must be maximised (B) . And, in order to maximise the efficiency of labour and
machinery (B) , it is necessary to build to stock (D). Also , in order to be a good manager (A),
production must respond to the needs of the market (C). And, in order to respond to the needs
of the market, it is necessary to build to order (D').

A
Be a good
manager

B
Purchase material

at lowest cost

C
Purchase only what
is needed to avoid

obsolescence

D
Buy large

quantities to get a
volume discount

D'
Don't buy large

quanties

Figure 8. Procurement management conflict (Based on [10])

The procurement manager faces the conflict in Figure 8. The cloud of the procurement
manager is read as follows: in order to be a good manager (A), material must be purchased at
the lowest cost (B) . And, in order to purchase material at the lowest cost (B), it is necessary to
buy in large quantities to get a volume discount (D). Also , in order to be a good manager (A),
only what is needed must be purchased to avoid obsolescence (C). And, in order to purchase
only what is needed to avoid obsolescence (C), large quantities must not be bought (D').

The next step is to examine the conflicts in Figures 6, 7 and 8 in order to try and find
commonality between the elements of the conflicts:

Element A: Two of the clouds have the same objective: to be a good manager. However, to
design a compensation scheme that motivates salespeople to increase the company's profits,
is also part ofbeing a good manager. The generic element is therefore to be a good manager.
Element B: In this case there are seemingly different requirements: salespeople must feel that
their performance measure is fairly reflecting their contribution, for the production manager it
is to maximise the efficiency of labour and machinery, for the procurement manager it is to
buy at the lowest cost. The common element is to manage what is within the span of control
of each of the different managers. The cost of operation of the department is under the control
of each manager. Therefore, a possible generic element is to control cost.
Element D: Again there are quite different prerequisites to the objective: salespeople's
compensation must be tied to elements under their control, production must build to stock
when the machines and labour are available, and the procurement manager must buy large
quantities in order to secure low prices. The common element is the local decision that is open
to the manager: to control the cost to the company, it is necessary to judge according to the
local impact on cost. The common element is therefore to judge according to the local impact.
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Element C: The requirements to the objective are as follows: the compensation scheme of
sales-people must be tied to the profit of the company, the production manager must be tied to
the needs of the market, and the procurement manager must prevent losses to the company
due to obsolescence of material. The common element here is to protect the profitability of
the company .
Element D': The prerequisites to the objective are as follows: the compensation scheme of
the salespeople must be tied to factors outside the salespeople 's control, the production
manager must sacrifice efficiency of labour and machinery to build to order , and the
procurement manager must buy in small quantities at a higher cost. These are all factors
which have a global impact (on profit), rather than being the best local decision. The common
element is therefore to not judge according to the local impact.

The generic management conflict. The three-cloud analysis of the conflicts facing managers
can be used to create the generic management conflict illustrated in Figure 9.

A
Be a good
manager

B
Control cost

C
Protect the

profitability of the
company

D
Judge according to
the local impact on

the organisation

D'
Do not judge

according to the
local impact on the

organisation

Figure 9. Generic management conflict (Based on [18])

The cloud is read as follows : in order to be a good manager (A), it is necessary to control
costs (B) . And, to control costs (B), judgements must be made on the local (cost) impact on
the organisation (D). Also, in order to be a good manager (A), the profitability of the
organisation must be protected (C). And, in order to protect the profitability of the
organisation, it is necessary to not judge according to the local impact on the organisation
(D').

The next step is to identify the assumptions that are underlying the logic of the generic
management conflict. A method to identify the assumptions is to read a logical part of the
cloud; and then add the word "because" [16]. The part of the sentence that follows the word
"because" is one of the assumptions underlying the logical sequence . The B-D part of the
generic management cloud can be read as follows: In order to control cost, judgements must
be made according to the local impact on the organisation because . . . "local impact is equal
to impact on the organisation " [18]. In the same way, the B-D' part of the generic
management cloud can be read as follows : In order to protect the profitability of the company,
judgements must not be made according to the local impact on the organisation because . ..
"local impact is NOT equal to impact on the organisation" [18].
However, a general principle in systems theory is that the local impact is not an indication of
the global impact. Therefore , the B-D part of the generic management conflict is not valid
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since it is based on a wrong assumption about systems (and business is a system) . It is true
that in order to be a good manager, it is necessary to control costs . However, it is not true that
local cost optimising decisions are (always) good for the business . In fact, cost as a decision
making paradigm can only be valid if the local cost impact of a decision is proportional to the
global profit impact on the company, which it certainly is not [19]. The generic management
conflict is therefore resolved, if a method can be found to make local decisions that will have
the correct global impact on the organisation . This method must be a systems approach, since
by applying the method the manager must be able to judge the impact of seemingly
insignificant local decisions on the organisation as a whole. Goldratt's Theory of Constraints
[20] is a systems approach that enables the manager to make local decisions within a coherent
global framework.

6. Conclusions

In order to understand how decisions are made in a business, a basic understanding of systems
and business as a system is needed. The most important aspects of systems and systems
thinking that is needed to gain insight into a business is a realisation that a system has
emergent properties, that cause and effect can be non-linear and far removed in time and
space, and that unwanted side-effects can be caused by well-intentioned actions . The EVA of
the business is an emergent property of the organisation as a system. Methods that manage
EVA by splitting it into constituent parts will be most likely unsuccessful due to the
counterintuitive outcomes of the cause and effect relationships . These cause and effect
relationships can be mapped with causal loop diagrams. By examining the systems archetypes
in causal loop diagrams, it is possible to diagnose recurrent problems in systems.

The conflict between opposing actions in a system, creates an opportunity to examine the
paradigm that is used for decision making within the system. By examining the correlation
between seemingl y different conflicts that managers in a company face daily, it is possible to
deduce the core problem that underpins management decision making within the current
paradigm : that the positive local impact ofa decision leads to a positive global .impact.

This method of management (of extrapolating local impact to the global impact), is based
on a faulty assumption about systems. It is a principle of systems that local optimisations
leads to a global suboptimum. Therefore it is necessary to manage a company according to a
systems approach: the Theory of Constraints is such a systems approach .
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