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This document examines the highly disturbing events surrounding the events that
took place at the Washington White House on Friday 28 February 2025 when US
President Donald Trump met Volodymyr Zelenskyy, the President of the Ukraine.

The intended purpose of the meeting was for the two Presidents to agree an
approach to achieving peace in the three-year-old war between the Ukraine and
Russia.

But - as the world watched, with, for the most part, increasing horror - that’s not
what happened.

This document, written two days later on Sunday 2 March, presents the author’s
analysis of what happened, using ‘systems thinking’.

The events continue to evolve, and so the ‘story’ is complete.
But there is much that can still be learnt.

This document presents only the author’s opinions.

The full content of this document is the copyright of The Silver Bullet Machine Manufacturing Company Limited.
None of the material may be duplicated or copied, in whole or in part, in any format, electronic or otherwise,
without the written consent of the copyright owner.
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A ‘balancing loop’ is one of the two fundamental ‘building blocks’ of systems
thinking*, and comprises a closed feedback loop including an odd number (1, 3, 5...)
of ‘negative’ causal links.

One of the simplest forms of balancing loop is that associated with a ‘target’ or
‘goal’, as in this causal loop diagram:

Target \

’—'Gapr

\
Actual Action

\/

For a given ‘target’, the behaviour over time of the system represented by this

diagram is for ‘action’ to be taken to bring the ‘actual’ into equality with the

‘target’, at which point no further ‘action’ is taken, with the system remaining
stable. Such a system is ‘goal-seeking’.

If, however, the person who sets the target is different from the person who takes
the action, the system is more complex, and comprises two balancing loops, as
discussed in this document.

*If systems thinking is unfamiliar, please see pages 24 to 27.
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‘Target setters’ and ‘action takers’

A common situation is one in which a ‘target setter’ has an objective, but is
not in a position to take the necessary action for that objective to be reached.
Rather, that action is taken by an ‘action taker’.

Why, though, should the ‘action taker’ do what the ‘target setter’ wants?

Fundamentally, this is all about how the ‘target setter’ designs and implements suitable
incentives to encourage the ‘action taker’, willingly, to ‘do the right thing’ - or
penalties if the ‘action taker’ is either inactive or inclined to do the ‘wrong thing’.

The most common example of this is employment, whereby the employer, who is the ‘target setter’
and wants certain things done, offers the incentive of payment - wages, a salary or a fee - to the
worker, the ‘action taker’ to do what the employer needs.

Much government policy-making is about incentives and penalties - incentives such as tax breaks
and grants to encourage investment in activities deemed as priorities; penalties such as fines for
actions deemed misdemeanours, such as speeding, where the government objective is to minimise
traffic accidents and injuries.

A third example is what can happen when a parent says to a teenager “tidy your room”.
The ‘target setter’, the parent, has the objective of a tidy room; the ‘action taker’, the teenager,
might have other objectives, such as staying asleep in bed. What incentive, or indeed penalty, can
the ‘target setter’ invoke to encourage the ‘action taker’ to ‘do the right thing’?

And this is, of course, what “nudge theory” is all about.
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Two separate balancing loops...

Target setter’s

objective \ /
~ Gap

-
e The target setter and action
Target setter’s taker have their own balancing

actual Action taker’s loops, each associated with

Action taker’s " tar get [X] \ whatever action is needed to

desire to have [X] achieve their respective targets.

- X] ga
Action taker’s = — — » [X] gap

actual [X]

But as shown here, these two balancing loops are not
connected, and there’s no reason why the action the target
setter wants the action taker to take will be the action the

action taker wants to take.

For that to happen, the two loops need
to be connected in the ‘right’ way...

Action the
action taker
wants to take

Action the target
setter wants the
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...and two connected balancing loops...

Target setter’s

objective Recognition of need
\ / for incentive \

_» Gap Scope and .size
" ..for example, as shown here... of incentive
Target setter’s
actual )
Action taker’s

Attractiveness
to action taker of

— = » [X] gap incentive

desire to have [X]

Action taker’s =~ target [X] \

Action taker’s = — —
actual [X]

Action taker’s

Action taker’s motivation to close
receipt of incentive

[X] gap by benefiting from incentive

..where the target setter has designed an
incentive which is attractive to the action taker...

...50 that the action taker willingly ‘does the right thing’...

...thereby fulfilling a ‘win-win game’.

Action the target
setter wants the
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Beware cheats and fraudsters!!!

Target setter’s
Recognition of need

objective
/ for incentive \

. . . Scope and size
PRt Gap A wise target setter anticipates, and ofﬁncentive
- deters cheats and fraudsters...
Target setter’s
actual ]
Action taker’s

Action taker’s — target [X] Attractiveness
desire to have [X] to action taker of
Action taker’'s = = =~~~ [X] gap neentite

actual [X]

) ; ...people who try to benefit from the ) , LY
Action taker’s incentive, but by doing the ‘wrong’, not Action taker’s motivation to close

receipt of incentive the ‘right’ thing... [X] gap by benefiting from incentive

_ - loop holes...
_ _ \

Fraudster’s ingenuity in
identifying ways to benefit from
the incentive without taking the
intended action

-
Target setter’s ingenuity in
anticipating, and deterring,
cheats and frauds

Action the target
setter wants the
6 action taker to take Silver Bullet



An example - government incentives for home insulation

Target Recognition of need

home insulatior\ / for incentive \

Gap Scope and size

P - of grants
Actual © \
home insulation
Home owner’s
Home owner’s / target savings\ Attractiveness
desire to save to home owners
money _ »Allf;:g:?r?sto of grants
Home owner’s = =
actual savings
/
Home owner’s Number of home owners
receipt of grant receiving grants

—____,Fraud‘f
/”’ \

Government’s ingenuity in _ Fraudster’s ingenuity in
anticipating, and deterring, identifying other ways to benefit
cheats and frauds from the incentive

Number of homes

- insulated Silver Bullet



Zelenskyy and Trump, 28 February 2025

On Friday 28 February, Ukraine’s President, Volodymyr Zelenskyy, met US President
Donald Trump at the White House.

The meeting had been trailed as one in which the two Presidents would agree an
approach to achieving peace in the three-year old war between the Ukraine and
Russia.

But that’s not what happened.
In front of the world’s news reporters and television cameras, the two Presidents
clashed, and the meeting ended not just in disagreement, but in an atmosphere of

mutual distrust and antagonism.

This is a tragic example of the failure of a target setter (Donald Trump) to identify
an appropriate incentive attractive to the action taker (Volodymyr Zelenskyy).

Rather, from the Ukraine’s standpoint, this seemed to be blackmail - blackmail that
Volodymyr Zelenskyy rejected.
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What Donald Trump wants

Trumps requirement

for Ukraine’s minerals ]
Degree of aggression of

Minerals / Trump’s negotiating position

» 29P Trump’s threat to
-

- . ) withdraw US support
Trump’s actual access In so far as it is possible to understand what

to Ukraine’s minerals Donald 'I.'rump w.ants, .the lis.t is likely to include
pandering to his vanity, being seen as a great
leader, deserving of the Nobel Peace Prize, and
gaining access to the Ukraine’s mineral resources
at a low cost to the United States.

The analysis presented here focuses solely on Donald Trump’s access to the Ukraine’s
mineral resources - resources that Donald Trump recognises that he cannot just take.
Rather, he needs the Ukraine to agree to a trade deal...

..which, in systems thinking terms, positions Donald Trump as the target setter (the
target being access to Ukraine’s minerals), and Volodymyr Zelenskyy as the action
taker (the action being his willingness to sign the trade deal).

To ‘encourage’ Volodymyr Zelenskyy to do this, Donald Trump’s

chosen ‘incentive’ was to threaten to withdraw US political and

military support, presumably in the expectation that Volodymyr
Zelenskyy would be so fearful of the possible consequences that he
would sign the deal, however reluctantly.

Zelenskyy’s willingness to
9 sigh minerals trade deal Silver Bullet



What Volodymyr Zelenskyy wants

Volodymyr Zelenskyy wants long-term sovereignty and security for the Ukraine, including the
return of the Crimea, and the land in Eastern Ukraine, that has been occupied by Russia.

Given the now long-standing state of war between the Ukraine and Russia, Zelenskyy
sees this as being achieved primarily by success on the battlefield.

Ukraine’s requirement

Intensity — for military support \

» Of war Ukraine’s military
-7 bilit
- / capability
/ Zelenskyy’s need for
I/ sovereignty and security
Ukraine’s actual -
sovereignty Success on the battlefield, however, depends
on the Ukraine’s military capability, which in
\ turn depends on the military support that
. other nations are willing to give to the Ukraine.
Pressure on Russia

to return occupied

territory ~—_ Ukraine’s

battlefield success
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Two unconnected balancing loops

Trumps requirement

for Ukraine’s minerals )
\ Degree of aggression of
Minerals __—"" Trump’s negotiating position
» 29P Trump’s threat to
_ .
, - The two balancing loops, the red one withdraw US support
Trump’s ac!:ual.acce:[;s representing Donald Trump’s objectives,
to Ukraine’s minerals and the blue one, Volodymyr Zelenskyy'’s,
as superposed here, are not linked...

Ukraine’s requirement

Intensity — for military support \
Ukraine’s military

» Of war

P - / capability
/ ’ Zelenskyy’s need for
/ sovereignty and security
/
Uksr:\l,r:;:::; al ...and so the next page will show how
Trump sought to link them...

N

Pressure on Russia
to return occupied

territory \ Ukraine’s
battlefield success

Zelenskyy’s willingness to

sigh minerals trade deal Silver Bullet
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Trump’s intention

Trumps requirement

for Ukraine’s minerals )
Degree of aggression of

Minerals / Trump’s negotiating position

» 29P Trump’s threat to
-~ withdraw US support
Trump’s actual access \

. . For narrative, see page 13
to Ukraine’s minerals ’ pag

Ukraine’s requirement

Intensity — for military support \

‘-———_—

_ » of war Ukraine’s military
e /' capability
ve l
/ Zelenskyy’s need for 7
/ sovereignty and security R
! = Zelenskyy’s fear that
Ukraine’s actual =~ ~ Zelenskyy’s willingness to elenskyy's Ear a
sovereignty accept ‘peace’ at any price War cannot be won

\

Pressure on Russia
to return occupied

territory '\ Ukraine’s

\ battlefield success

Zelenskyy'’s willingness to
12 sigh minerals trade deal Silver Bullet




13

Narrative to page 12

Donald Trump’s threat to withdraw US support
diminishes Ukraine’s military capability...

...thereby increasing Zelenskyy’s fear that the war
cannot be won.

Trump’s hope, presumably, is that this fear will force Zelenskyy to
accept ‘peace’, or rather a cessation of fighting, even if that implies
that Russia does not return the territories currently occupied (or
takes more territory, or demands reparations), that there are no
guarantees of future security, and that Trump gains whatever access
to Ukraine’s minerals he wishes.

In systems thinking terms, the intent of Trump’s threat to withdraw US support is
to force Zelenskyy to abandon his objective of restoring Ukraine’s sovereignty and
security, and to accept the actual sovereignty and security as exists at this time.
This ‘closes’ Zelenskyy’s , hot by raising the actual to meet the
target, but by lowering the target towards the current actual.

Trump’s is closed too, for he gets access to Ukraine’s
minerals, as well as promoting the story that ‘he brought about peace’.

But is this mutual ‘closure’ the result of willing negotiation?
Or ‘blackmail’?
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Trumps requirement Y¥ DAL ‘Win-win’ might have looked like

for Ukraine’s minerals

Minerals

gap Had Trump offered to guarantee | Willingness of US to guarantee Ukraine’s
- i Ukraine’s future sovereignty sovereignty and security, and to force
Trump’s actual access and security, the position would Russia to return occupied territory
to Ukraine’s minerals have looked like this... \

|

...with Zelenskyy being able to achieve 1
his objectives by signing Trump’s deal... |
I

|

Ukraine’s requirement

Intensity = for military support \ v
_» of war Ukraine’s !n.ilitary
- - /' capability

/ Zelenskyy’s need for
/ sovereignty and security

/
Ukraine’s actual
sovereignty

N

Pressure on Russia
to return occupied
territory But that’s not what happened.

Rather, the position after the meeting is

represented on the next page...

...as shown by the
simultaneous closure of
both balancing loops...

...without the need for further
fighting on the battlefield.

Zelenskyy’s willingness to
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After the meeting...

Trumps requirement

for Ukraine’s minerals )
Degree of aggression of

Minerals / Trump’s negotiating position

» 29P Trump’s threat to
-~ withdraw US support
Trump’s actual access \

At the 28 February meeting itself,
only Zelenskyy’s tenacity and will
resisted Trump’s threat...

to Ukraine’s minerals

Ukraine’s requirement

Intensity — for military support \

_» of war Ukraine’s military
e / Zelenskyy’s capability

7’ N i ]
’ Zelenskyy’s need for ., 7| tenacity and will ,

/ sovereignty and security [ R

. o b Zelenskyy’s fear that
Ukraine’s actual =~ ~ Zelenskyy’s willingness to elenskyy's Ear a

sovereignty accept ‘peace’ at any price War cannot be won

\

Pressure on Russia
to return occupied

territory '\ Ukraine’s

\ battlefield success

Zelenskyy'’s willingness to
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Does Ukraine need the US? Zelenskyy can counter

Trumps requirement Trump’s threat by receiving

for Ukraine’s minerals

Degree of aggression of appropriate support from
) P sps elsewhere, such as the EU...
Minerals / Trump’s negotiating position ’
P ( withdraw US support
Trump’s actual access Willingness, and ability, 1 '
to Ukraine’s minerals 1

f; Europ.e tz providet — > Incentive on Ukraine |
€ reqtired suppor to seek further support |
from Europe

. . I
Ukraine’s requirement

Intensity — for military support \ V' i
_» of war Ukraine’s military "it;u;afor::“
_” /' Zelenskyy’s capability th EUp I:n t
s , ~| tenacity and will ] € us
/ Zelenskyy’s need for s / be willing to
I/ sovereignty a;nd security '\ N provide the
Ukraine’s actual =~ ~ Zelenskyy’s willingness to PZelenskyy s fsar that required
sovereignty accept ‘peace’ at any price  War cannot be won support...

\

Pressure on Russia
to return occupied

territory v\ Ukraine’s

\ battlefield success

...and be able
to do so.

Zelenskyy'’s willingness to
16 sigh minerals trade deal Silver Bullet



Trumps requirement
for Ukraine’s minerals

Timing is key

Degree of aggression of

Minerals / Trump’s negotiating position

, 8ap

_ Europe’s resolve
’
Trump’s actual access Willingness, and ability,

to Ukraine’s minerals

of Europe to provide —_ Incentive on Ukraine |

But if support from the EU
isn’t delivered in time...

the required support

Intensity
» oOf war

-
P4
. 4
Ve

/ Zelenskyy’s need for l, y,
4 ignt d it
, sovereignty a:n\ security " | R Zelenskyy
Ukraine’s actual ~ < Zelenskyy’s willingness to __ Zelenskyy’s fear that might be
sovereignty accept ‘peace’ at any price  War cannot be won forced to
X\ concede.

\

Pressure on Russia
to return occupied

17

territory '\ Ukraine’s

Ukraine’s requirement

for military support \

Zelenskyy’s
~| tenacity and will

Zelenskyy’s realisation
that the war is lost

battlefield success

\

Zelenskyy'’s willingness to
sigh minerals trade deal

to seek further support |
from Europe

Ukraine’s military

Trump’s threat to
withdraw US support
\
\

I
v

capability
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Might Trump back down?

Degree of aggression of For narrative, see page 19
Minerals / Trump’s negotiating position
Trump’s threat to

~ 5@P Europe’s resolve
e ( withdraw US support
’ -
Trump’s actual access Willingness, and ability, 1 “ N

to Ukraine’s minerals .
of Europe to provide ) .
P P — Incentive on Ukraine |

Trumps requirement
for Ukraine’s minerals

the required support to seek further support |
from Europe I \
Ukraine’s requirement : \\
Intensity — for military support \ v \
» of war Ukraine’s military \
- e
e / Zelenskyy’s capability .
d Zelenskyy’s need for » 7| tenacity and will ~—_ /' Trump’s realisation
/ sovereignty and security [ s —\— h.e 15 r.‘°t
/ Yo 'Y Zelenskvv’s fear that getting his way
Ukraine’s actual = ~ Zelenskyy’s willingness to elenskyy's Ear a with Zelenskyy
sovereignty Putin’s accept ‘peace’ at any price War cannot be won X
intransigence |- _ N , e
~ Zelenskyy’s realisation
. ) that the war is lost
Pressure on Russia _ -

Trump’s

to return occupied 4= ~ | .
pressure on Putin

territory \ Ukraine’s
\\ battleﬁeldsuy to concede Trump’s
arrogance

Zelenskyy’s willingness to
18 sigh minerals trade deal Silver Bullet
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Narrative to page 18

If Zelenskyy is very tenacious, he will strongly resist Trump’s ‘blackmail’,
and will refuse to agree a minerals deal in the absence of binding
guarantees of sovereignty and security.

Sooner or later, Trump will realise that he is not getting his own way,
which might lead to one of perhaps two substantially different outcomes.

The first is for Trump to back down on his threat to withdraw US support, perhaps
as far as to result in the ‘win-win game’ depicted on page 14.

But for that to happen, Putin has to agree, and probably make some
concessions too - all of which won’t happen of Putin’s own accord, but
might happen if Trump applies suitably strong pressure.

Trump, however, is hugely arrogant, and Putin may well be intransigent.
These are both significant factors preventing all this from happening.
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A very bad outcome indeed

Trumps requirement
for Ukraine’s minerals

Degree of aggression of For narrative, see page 21
Minerals / Trump’s negotiating position

P withdraw US support
Trump’s actual access W N .

AT illingness, and ability, \
to Ukraine’s minerals | jkelihood of Europe to provide —_ Incentive on Ukraine |

f | i
of us de§ the required support to seek further support |
with Putin ~——__ > I
/ w & from Europe \
;—ruF‘P S @ @ _ Ukraine’s requirement : \\
uplicity Intensity ™ for military support \ v \
_ » of war Ukraine’s military \
e / Zelenskyy’s capability .
d Zelenskyy’s need for » 7| tenacity and will ~—_ /' Trump’s realisation
/ sovereignty and security [ s —\— h.e s not
/ Yo '\ Zelenskvv’s fear that getting his way
Ukraine’s actual ~ < Zelenskyy’s willingness to elenskyy St gar a with Zelenskyy
sovereignty Putin’s accept ‘peace’ at any pri{e war cannot be won il X
intransigence |- _ , e
~ ® Zelenskyy’s realisation
. ) M b g that the war is lost
Pressure on Russia _ - Putin’s A ,
to return occupied 4= ~ belligerence : Trump’s = I
territory \ ~ < Ukraine’s prets:sure ondPutm /
\ battleﬁeldsuy 0 concede Trump’s
\ arrogance

Zelenskyy’s willingness to
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Narrative to page 20

But there is a further possibility, a possibility driven by Zelenskyy’s
tenacity and Trump’s frustration in not getting his own way...

..for there is another means by which Trump can achieve his objective
of getting access to Ukraine’s minerals...

...and that’s by agreeing a deal with Putin whereby Trump
withdraws all support from Ukraine - and possibly goes
even further by giving active support to Putin...

...with the possible result that this might increase Putin’s belligerence,
causing the Ukraine to suffer significant losses in the battlefield, so
forcing Zelenskyy’s to sue for peace on terms dictated by Putin.

Those terms are likely, from Zelenskyy’s point-of-view, to be most onerous, possibly
requiring some, if not much, of Ukraine’s territory to be acquired by Russia.

And if that newly occupied territory is rich in minerals, then Putin might
make these available to Trump at a highly favourable price, this being
the quid-pro-quo for Trump’s duplicity forsaking Zelenskyy.

All of which adds to the imperative that Europe gives Zelenskyy all the
support the Ukraine needs.
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How will it all end?

Trumps requirement
for Ukraine’s minerals

Degree of aggression of For narrative, see page 23
Minerals / Trump’s negotiating position

~ 59P Europe’s resolve Trump’s threat to
P withdraw US support
Trump’s actual access W (RN

RO illingness, and ability, \
to Ukraine’s minerals | ikelihood of Europe to provide — Incentive on Ukraine |

Of. us de?l the required support to seek further support |
/Wlth PKtR\ — from Europe I \
c'il'ru:pp S ® @© _ Ukraine’s requirement : \\
uplicity Intensity — for military support \ v \
_ » of war Ukraine’s military \
e / Zelenskyy’s capability .
d Zelenskyy’s need for » 7| tenacity and will ~—_ /' Trump’s realisation
I/ sovereignty and security ’\ s —\— t:'e ‘Shr.‘Ot
< ’ getting his way
Ukraine’s actual ~ ~ Zelenskyy’s willingness to __ Zelenskyy’s fear that with Zelensk
. war cannot be won Yy
sovereignty Putin’s accept ‘peace’ at any prI{e ®% X
\ Intransigence |~ _ _ - Zelenskyy’s realisation
. ) ®\ . that the war is lost
Pressure on Russia - Putin’s A ,
to return occupied 4~ belligerence : Trump’s I

pressure on Putin

territory ~—____ " Ukraine’s

Trump’s
arrogance

\\ battlefieldsuy to concede

Zelenskyy’s willingness to
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Narrative to page 22

At the time of writing this - Wednesday 19 March 2025 - there is much
talking among the key players, Zelenskyy, Trump, Putin and Europe.

But the fighting continues.

Overall, the situation is as depicted on page 22, which depicts a
complex, highly interconnected

...but a with an intelligible structure...

...and one driven by relatively few, but highly significant,
- that will ultimately determine the outcome.

One

page 9, this is not Trump’s only objective, but it is probably an important one.

is Trump’s requirement for the Ukraine’s minerals. As noted on

The other are Trump’s arrogance, Trump’s duplicity, Putin’s
intransigence, Europe’s resolve and Zelenskyy’s tenacity and will.

Which of these will overcome the others?
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The systems perspective

The ‘systems perspective’ facilitates our exploration of complex systems, both as
regards enriching our understanding of existing systems, as well as informing our
ability to design effective new ones.

The central feature of the systems perspective is the willingness - or rather the
obligation - to take a ‘whole system view, to examine the entire system
regardless of organisational, geographical or temporal boundaries. For only by
examining systems holistically can we successfully anticipate, and so avoid:

>  ‘quick fixes that backfire’
>  ‘unintended consequences’
> designing a system that merely shifts the problem from ‘here’ to ‘there’.

Furthermore, the systems perspective enables us to describe the structure of a
system with great clarity, so helping us to communicate the essence of the system
to others. This can be of enormous value in helping others to see how the system

works, how they can work within it, and how best to intervene in the system
wisely - three essential components in building their willingness to accept reality,
and to agree on policies and actions for change.
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The language of systems

Pages 25, 26 and 27 are for those unfamiliar with the tools and techniques associated with the systems perspective. Very briefly...

= A ‘system’ is a ‘community of connected entities’, where the emphasis is on the connectedness between the entities, rather
than on the entities themselves.

Systems show ‘emergent behaviour’ - properties that exist at the level of the system, rather than at the level of the individual
entities from which the system is composed. An example is the system “I went to the bank”, in which the ‘entities’ are
words in the English language, connected together to form the ‘system’ of a sentence. The meaning of the sentence is a
property of the sentence as a whole - a meaning which cannot be inferred however hard we study any individual entity,
such as the single word ‘went’ . The existence of emergent properties implies that systems must be studied as a whole.

= A powerful way of describing the structure of a system is by means of ‘causal loop diagrams’ or ‘influence diagrams’. These

diagrams show ‘chains of causality’ , which capture our belief that a given ‘cause’ drives a given ‘effect’ . This causal
relationship is shown by connecting the ‘cause’ to the ‘effect’ with a link, represented by an arrow.

= |If anincrease in a ‘cause’ drives an increase in the corresponding ‘effect’, the link is known as a direct link, as indicated by a

solid arrow (some sources associate the head of the arrow with a + sign, or the letter S, representing ‘same’, since the
variables at the head and the tail of the link move in the same direction).

-
Births Population

= |If anincrease in a ‘cause’ drives a decrease in the corresponding ‘effect’, the link is known as an inverse link, as indicated by a
dashed arrow (some sources associate the head of the arrow with a - sign, or the letter O, representing ‘opposite’, since the
variables at the head and the tail of the link move in opposite directions).

’——____~~
- ~Aa

Deaths Population

= Chains of causality usually form closed loops known as feedback loops; ‘open-loop systems’, chains of causality that do not
form closed loops, are very rare, and are usually indicative of the likelihood that the description of the system under
study is as yet incomplete. Feedback loops are of two, and only two, fundamental types: reinforcing loops (see page 26)
and balancing loops (see page 27). Dynamically, a reinforcing loop exhibits either exponential growth or decline; a
balancing loop either oscillates, stabilises on a target, or modifies the dynamic behaviour of an associated, linked loop -
for example, by slowing the growth of a linked reinforcing loop.

= Real systems are (often complex) networks of interconnecting reinforcing and balancing loops (see, for example, page 22).
Despite this complexity, great insight into the behaviour of a system as a whole can be deduced from the structure of its
reinforcing and balancing components.
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Reinforcing loops

Reinforcing loops are closed loops that contain an even
number of inverse links (zero is an even number)...

—
Population

The greater the population, the greater the number of births; the greater the number
of births, the greater the population. This system, if left unchecked, will grow
exponentially without limit. In reality, of course, that’s not what happens - so

something else is taking place too, as we shall see on the next page.

...and exhibit two forms of
<: behaviour - either
exponential growth...

Births -
Water left — —> My consumption
for me of water _
Y ~
~
Pt >
/ The greater my consumption of water, the less the quantity of water left for you. Similarly, the \
c 3 greater your consumption of water, the less the quantity of water left for me. If ‘you’ and ‘I’ act \
...0r exponent]al decllne. \ only in our parochial self-interests, we will each seek to maximise our own consumption, and there /
\ will quickly be no water left for either of us.
N 4
v . Water left
This form of feedback, in which an S~ o Your consumption / for you
initial signal of either growth or P o
L : o s of water <
decline is progressively amplified, is
known as positive feedback.
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Balancing loops

Target \

Balancing loops are closed loops that contain
an odd number of indirect links, and most

_—»rGap™ commonly exhibit two forms of behaviour...
- -
/
/7 :

If the target (say, the departmental headcount) is ; . g

/ different from the actual (headcount), the gap - e]ther converging, and UIt]mat?ly

[ defined here as the target minus the actual - triggers <: stabi Ilsmg, on a target, as determined
action (hiring or firing) to increase or decrease the

\\ actual towards the target, so closing the gap. by a target dangle"'

Actual Action

\ / ...or modifying the dynamic

behaviour of an associated,
linked loop...

balancing loop...

..as illustrated in this P
example in which the upper, /

— = = = = = = = Deaths

-

...slows the rate of growth of the lower,
linked, reinforcing loop...
...and might even drive it into decline.

This form of feedback, which acts to
stabilise or to limit, is known as
negative feedback.

27

Death rate

(‘t POPUlatlo>

Births €+

Births increase the population
according to the birth rate. But
the greater the population, the

greater the number of deaths, so

decreasing the population to a
level lower than it would have

been otherwise.

linked, reinforcing loop according to

The upper balancing loop modifies the dynamic behaviour of the lower,

rate and the death rate, which are known as rate dangles.
. When the birth rate is greater than the death rate, the population grows;
Birth rate when the birth rate is lower than the death rate, the population declines;
when the birth rate equals the death rate, the population is stable.

the difference between the birth

Silver Bullet






