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Abstract

The history of science is one based on revolutesnsdiscourse where a new paradigm
arrives challenging the status quo with the prormigerogress and if the evidence is there to
justify paradigm shift on the basis of that prontise consensus will be to shift paradigms.
Apparently the shift from Adam Smith’s traditiomahrket paradigm to the eco-economic or
green market paradigm formalized in 2012/RIO caariee meets all the requirements for
paradigm shift listed above, but it was based emattcumulated environmental evidence for
change only(e.g. pollution and degradation) leawngthe accumulated social evidence for
change(e.g. poverty and inequality), but a progt@ssrds sustainability none the less.

Not much seems to be written from the point ofwad sustainability about paradigm
changes such as paradigm death, paradigm shifpanadigm mergersGeneral goals of this
paper are a) to introduce a sustainability invera@gthat can be used to state paradigm death
and shift expectations under win-win and under mowin situations; and b) to use this
expectation framework to show the structure before after the paradigm shift from the
traditional market to the green market under win-eco-economic conditions.
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1.0 Introduction
1.1 Thegrowth of knowledge and the growth of science

The history of science is one based on revolutemsdiscourse where a new paradigm
arrives challenging the status quo with the promigerogress and if the evidence is there to
justify paradigm shift on the basis of that prontise consensus will be to shift paradigms.
Kuhn(1970 Pp. 165-172) highlighted the followingparadigm shift requires a unique approach;
i) that improves the past, not destroys it; id)drovide a venue of scientific growth, iv) based o
evidence of need for change; and v) so that itfgailitate consensus for paradigm shift. The



above implies that the new paradigm persists amalithparadigm fades away as originally
structured. We know that shifts can happen dueftdation based on experimental or
observational grounds(Popper 1965) and when thgpéres a knowledge gap is creating and
closing that gap leads to the growth of knowledge.

1.2 Therecent paradigm shift from pure economy to the green economy

The transition from the pure economy or traditiom@nomy(T = aBc) to the green
economy(GM = aBC) started in 1987 with the Brurdl&@ommission calls to fix it through
sustainable development means(WCED 1987) and ifevaslized in 2012(UNCSD 2012a,
2012b). Apparently it meets all the requirementsplaradigm shift listed above, but it was
based on the accumulated environmental evidenaghforge only(e.g. pollution and
degradation) leaving out the accumulated socialenge for change(e.g. poverty and
inequality), but a progress towards sustainahildye the less. It has recently been highlighted
that the structure of green markets or eco-economaikets is different than the structure of pure
economy only markets(Mufioz 2000) and that is imgdrto make sure that green markets are
implemented from the beginning in socially frienelgys(Muioz 2003) to correct all the
externality assumptions on which the traditionatketiof Adam Smith was based on(Mufioz
2015a).

In other words the formalization of green growtkans a) that green market based
development is here to stay(OECD 2011; UNCSD 201R;2012; TGGG 2013); b) that green
market thoughts provide now the structure to imgetsustainable development programs and
goals locally and globally(UNDESA 2011; UN 2012; DNESA 2013); and c) that green market
ideas are behind the monitoring and evaluatiorthade sustainable development programs and
goals(UN 2015a; UN 2015b; UNSC 2016). In summengay, now the pure economy
paradigm of Adam Smith is dead and the eco-economijteen economic paradigm lives

1.3 Theneed to understand and perhaps predict paradigm shifts

Not much seems to be written from the point of vadvgustainability about paradigm
changes such as paradigm death, paradigm shifpanadigm mergers. It has been recently
pointed out that the evolution of development pay@d point to a future under sustainability
markets(Mufioz 2013) perhaps step by step(Mufiozi®01General goals of this paper are a) to
introduce a sustainability inversegram that candel to state paradigm death and shift
expectations under win-win and under no win-winaions; and b) to use this expectation
framework to show the structure before and afterp@radigm shift from the traditional market
to the green market under win-win eco-economic tarcs.

2.0 Goals of this paper

The goals of this paper are the following: a) show how a sustainability inversegram
can be constructed and use to highlight the conmfeqaistainability gaps associated to model
expansion or contraction and their degree of stgpld) To indicate how sustainability gaps are
created and what happens when they expand or codtra to model expansion or contraction;
and to use this for stating general paradigm deathshift expectations and general paradigm



merger and shift expectations; ¢) To highlight hewstainability gap expectations work under no
win-win situations and under win-win situations) @o provide a generalization of paradigm
death and shift expectations under no win-win $ibng and paradigm merger and shift
expectations under win-win situations; and e) ® tiés expectation framework to show the
structure before and after the paradigm shift ftbentraditional market to the green market
under win-win eco-economic conditions.

3.0 Methodology

First, the terminology used is listed. Second,ghradigm merging rules are provided.
Third, the rightgram concept is introduced. Fbuytihe leftgram concept is shared. Fifth, the
structure of the sustainability inversegram is hgitted. Sixth, the idea of sustainability gaps
and their stability is indicated. Seventh, theaidf how sustainability gaps are created is
introduced and the implication of what happen wtiney are expanded or contracted is given.
Eight, some general paradigm death and shift eapent are highlighted associated with model
expansion/maximization. Ninth, some general pgradnerging and shift expectations are
stressed associated to model contraction/optinoizati

Tenth, the nature of the sustainability gap exqtemts under no win-win situations is
stated. Eleventh, the structure of the sustdlityalgap expectations under win-win situations is
shown. Twelfth, the generalizations of paradigratdeand shift expectations under no win-win
situations are given. Thirteenth, the generaliregiof paradigm merger and shift expectations
under win-win situations are provided. Fourteetttle structure before and after paradigm shift
from the pure economy to the green economy is geml/and the implications of this are
highlighted. And finally some food for thoughtsdamrelevant conclusions are listed.

4.0 Terminology

A = Active social system ) Passive social system

B = Active economic system by$&tae economic system

C = Active environmental system c) Rassnvironmental system
S = Sustainability s = Unsustainability

PMR = Paradigm merging rules SR st&unability range

USR = Unsustainability range Sustainability inversegram
SG = Sustainability gap NSG = Neutral sustainability gap

NNSG = Non-neutral sustainability gap TSG = Tetsstainability gap



PSG = Partial sustainability gap =Mlodel

Mi = Model “I” X = System X

Xi = System Xi SSG = Social sustainability gap
ECSG= Economic sustainability gap ESG =iEemmental sustainability gap

T = Traditional market GM = Green market

5.0 Paradigm merging rules(PMR)

If “A” and “B” are dominant characteristics; and”™and “b” are their dominated or
passive counter parts, the following is expected:

5.1 Merging under dominant-dominant interactions

Under these conditions, dominant or active stegggils as indicated:
(AA) > A (BB)—>B (AA) (BB) = (AB)(AB) — AB
5.2 Merging under dominated-dominated interactions

Under these conditions, the dominated or passina prevails as shown:
(@aa)—a (bb)— b (aa) (bb) = (ab)(ab)~ ab
5.3 Merging under dominant-dominated interactions and win-win solutions

Under these conditions, the dominant or activéesygrevails as the system merge as
shown below:

(Aa) - A (bB)—> B (Aa) (bB) = (AB)(ab)— AB
5.4 Merging under dominant-dominated interactions and no win-win solutions

Under these conditions, the dominated or passisies prevails and the system
collapses as shown below:

(Aa) >a (bB)—b (Aa) (bB) = (AB)(ab)— ab



6.0 Sustainability range(SR)
As shown in the rightgram in Figure 1 below, thetainability range under conjunctural

interactions goes from zero (full unsustainabifitif/exclusion) to one (full sustainabilitiy|
inclusion).
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Fizwe 1 The sustaimabilicy range(SE)

Notice that at point (a) there is full unsustaifiggfull exclusion; at point (b) there is
partial sustainability/partial inclusion indicatby the letter “X”; and at point (c) there is full
sustainability/full inclusion. Hence, the sustduitiy range(SR) is & S< 1, so sustainability
goes from no sustainability to full sustainability .

7.0 Unsustainability range(USR)
As indicated in the leftgram in Figure 2 belowe tmsustainability range(USR) under

conjunctural interactions goes from one (full sungthility/full inclusion) to zero (full
unsustainability/full exclusion).
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Notice that at point (a) there is full unsustaifiggfull exclusion; at point (b) there is
partial unsustainability/partial exclusion as iraded by the letter “X”; and at point (c) there is
full sustainability/full inclusion. Therefore,dhunsustainability range(USR) is<G< 1, so
unsustainability goes from no unsustainabilityuth insustainability.



8.0 The sustainability inversegram(Sl)

When you put together the sustainability rightgramd the unsustainability leftgram we
construct the structure of the sustainability isegram(Sl) as indicated in Figure 3 below:
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Figme 3 The snstainability mversegram(SI)

As it can be seen in the Figure 3 above the swdtdity inversegram highlights full
sustainability boundaries at point “c” and full usginability boundaries at point “a”; and
between these two boundaries we can have poiqaroal unsustainability/partial sustainability
such as at point “b” indicated by letter “X”. Theversegram in Figure 3 above gives the idea
that a move to the right of point (b) means a mwveards increasing sustainability or
decreasing unsustainability; and a move to theoligfioint (b) is a move towards decreasing
sustainability or increasing unsustainability.

9.0 Sustainability gaps(SG)

There are different types of sustainability gapsich can be appreciated in the
inversegram in Figure 4 below:
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Figwe 4  Sustamability saps(SG)

According to the inversegram in Figure 4 abovedtse two types of sustainability
gaps(SG): i) Neutral sustainability gap(NSG) suslatpoint (c), when all the components of the
system are in active form. At point (c) the susahility gap is stable(SG = 1); and ii) Non-
neutral sustainability gap(NNSG) such as any pithe left of point (c) all the way to point
(a), when at least one component of the systempgassive form. So the range of non-neutrality
gaps or unstable sustainability gaps 989G < 1.

And there are two types of non-neutral sustaiitgtgbp(NNSG) based on the
inversegram in Figure 4 above: i) Total sustaingbgap(TSG), when all components of the
system are in passive form or the point of fullustainability such as at point (a); and ii) Partial
sustainability gap(PSG), any point between poipatal point (c), when at least one component
of the system is in active form or a point of partinsustainability or partial sustainability.

10.0 Stability of Sustainability gaps(SG)

Based on the inversegram in Figure 5 below we earnwso things: ips development
under sustainability(S) increases, moving to thhtrtowards point (c), the sustainability gap
decreases(SG=>1) and the stability of the sustainability gap iones. And at point (c) there is
no sustainability gap(SG = 1); and therefore, §stesn is fully stable; and ii) as development
under sustainability(S) decreases moving to thadefards point (a), the sustainability gap
increases(SG--»0) and the stability of the sustainability gap vems. At point (a) there is full
unsustainability(SG = 0); and therefore, the systefully unstable(SG = 0).
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In other words, in the inversegram in Figure 5 abae can see the following: i) That at
point (c) there is a neutral sustainability gap(N®6d therefore the system is stable as the gap
is stable(SG = 1) ; ii) That at point (a) theréuk unsustainability so the system is fully undeab
as the gap is fully unstable(SG = 0); and iii) thetween point (a) and point (c) such as at point
(b) there is partial unsustainability or partiastinability; and therefore there are partial
sustainability gaps(PSG) at point “X” as the systsipartially stable. Hence the range of partial
sustainability gaps is 0 < SG < 1.

11.0 Creating sustainability gaps

When we assume that a model(M) driven by systemxiXts to the left of point “c” and
away from full sustainability(S) we are creatingtsunability gaps(SG), as indicated in the
inversegram in Figure 6 below:
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The inversegram in Figure 6 above shows at pbinthe position of the system X
driving model M and the distance between poiniafij point (c) represented by arrow (i) is its
associated sustainability gap(SG). Hence, thendline (i) is the sustainability debit/deficit
associated to the system X as sustainability gegpsustainability debits/deficits. So the
structure of model at point (b) is M = X(SG), ahé sustainability gap(SG) is 0 < SG = line (i)
<1) as itis a partial sustainability gap(PSG).

In other words, model M has two components: ttstesy X driving it and its associated
sustainability gap(SG) or sustainability debit/defi And see that the structure of the
sustainability model at point (c) is S = S(SG) 4)Sf S as the sustainability gap at point (c) is
one(SG = 1), confirming that under sustainabilitgre are no sustainability gaps. And notice
that if model M were to shift left to point “a” thehe sustainability gap stability would be fully
unstable(SG = 0), hence M = X(SG) = X(0pthe system M would collapse.

12.0 Expanding sustainability gaps

As development of model M takes place the sustdihagap associated to the model M
expands accumulating sustainability deficits, whitdreases the unsustainability of the system
forcing the model M to shift to the left. As thecamulation of sustainability deficits expands as
the sustainability gap(SG) expands the system Kissioi a point of greater unsustainability, a
situation that can be appreciated in Figure 7 below
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Figwe 7 Linking development and wider sustamability gaps
Expanding X ta X1 widens the sustainabilty gap from
BG to BG1

We can see in figure 7 above that as we expandebhelopment of driver X of model M
from X to X1 we expand its sustainability gap fr@® to SG1 associated to model M increasing
the overall sustainability gap by the distance @spnted by arrow (ii); and therefore SG1 > SG
as it has accumulated more sustainability deficitspoint (d) then, the model M is in a more
unsustainable position than at point (b) as itd@simulated more sustainability deficits. In
other words, if we expand M means we expand X bhatefore we expands SG and the model M
will shift to the left, repeating the shifting tbe left each time model M expands.

13.0 Closing sustainability gaps

As associated sustainability gaps are closed idetnd, the factor X driving the model
M contracts accumulating sustainability creditstcacting sustainability gaps, which increases
the sustainability of the system inducing the sbiifnodel M to the right, a situation that can be
appreciated in Figure 8 below:
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Fiowe 5 Linking development and the closing of sustainability gaps
Contracting X to X11 alse contracts the sustainability
gap from 5G to SG11

We can see in the Figure 8 above that as we adrtra development of driver X of
model M from X to X11 we reduce its sustainabiligp from SG to SG11 associated with
model M decreasing the overall sustainability gag sustainability deficits by the distance
represented by arrow (iii); and therefore SG11 <a&S@&odel M has eliminated sustainability
deficits when closing sustainability gaps.

Therefore, at point (d) then, the model M is imare sustainable position than at point
(b) as it has eliminated sustainability deficits.other words, if we contract M means we
contract X and therefore we contract SG and theemnddwill shift to the right, repeating the
shifting to the right each time model M contra@se that if model M were to shift to the right at
point “c” the sustainability gap would be neutr&(S1) and therefore at point “a” we would
have: M = X(SG) = X(1) = X = S as M takes the sungthility structure.

14.0 Paradigm death and shift expectations

If the system X driving model M expands for evemfi X, X1, X2...., then it will also
expand its associated sustainability gap from S&l,$G2... And therefore, as model M
expands it will increasingly expand the accumulatd sustainability deficits, and when the
stability of sustainability gaps approaches fulsustainability (SG->0), the system M will
collapse and lose its original structure; and It shift its structure (M = X(SG)--» S) taking
the form of a full sustainability model(S) as inmstexample or taking the form of a more
sustainable structure in general. This situatemm lse appreciated in Figure 9 below:
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Figwe 9 Paradigm death and shift expectations
Asx svstem X expands for ever its associated
sustainability sap will expamd for ever too mtil it
reaches full unsustamabibity bring the svstem X
down and then shifting to the sthucture of 5.

In the inversegram in Figure 9 above we can sddhbalriver X of model M cannot
shift to the left and expand for ever accumulasogtainability deficits as when the
sustainability gaps associated to its expansionoggpes full unsustainability(SG=>- 0) it will
collapse and lose its original structure and ghitt sustainability model(S) as in this case or
shift to a more sustainable structure in gendralother words, expanding model M for ever
means system collapse and shift as the sustaiyadpp will sooner or later tend towards full
unsustainability(SG=>0) bringing the whole system M down and the lostobriginal
paradigm structure, which analytically can be espeel as follows:

Since we have M = X(SG), then:
Expanding M for ever = Max(X)Max(SG)
Therefore if Max(SG)---=>0, we have the following:

Expanding M for ever = Max(X)[Max(SG)---2>0]---->0 = collapse of M losing its original
structure and shifting to new more sustainable pardigm structures

Under the conditions above the paradigm shiftraitdapse has the form:

M = X(SG)---=2S as SG-->0 and therefore now M =S



15.0 Paradigm merger and shift expectations

If the system driving model M contracts for evenh X, X11, X22.....it will also
contract its associated sustainability gap from SG11, SG22... and therefore, it will
increasingly contract the accumulation of sustaliglgeficits, and when the sustainability gaps
approaches full sustainability(S&-), the system will merge losing its original sture in the
process; and then it will shift taking the formeofull sustainability model(S) as in this case or
shift into more sustainable structures. This situacan be appreciated in Figure 10 below:
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Figwre 10 Paradigm merger and shift expectations
Az system X closes its associated sustamability
gaps for ever it contracts for ever too approachms
the point of full sustainabilicy wotil it dies aod
shift to take the form of 5.

In Figure 10 above we can see that the driver oflel M can contract for ever
increasingly eliminating sustainability deficitsthe sustainability gaps associated to its
expansion approaches full sustainability(S&--t) it will merge and shift into a sustainability
model(S) losing its original structure in the preg@s in this case or shift into more sustainable
structures in general. In other words, contractimgglel M for ever means system merger and
shift as the sustainability gap tends towardsdufitainability(SG--~>1) and losing its original
structure, which analytically can be expressewmHtsvs:

Since we have M = X(SG), then:
Contract M for ever = contract(X)contract(SG)
Therefore if contract(SG)---» 1 we have the following:

Contract M for ever = contract(X)[contract(SG)---2>1]----->1 = death of original structure
of M and merger and shift to new more sustainabletsictures



Under the conditions above the merging after deaththe form:

M = X(SG) ---2S as SG--->1 and therefore now M =S

16.0 Sustainability gaps expectations under no wiwin situation

Let's assume we have two components, A = societyBan economy, and so the three
sustainability models possible based on their coation are: M1 = Ab, M2 = aB; and M3 =AB
= S. Their position in the sustainability inverssag can be indicated as in Figure 11 below:
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Figwe 11  Paradigm death and shift expectations

Ml=Abk MI=aB M3=AE

Under no win-win sitmation model K1 and 32 wall
expand and shift to the left mntl they are brounght
dovwn I.I}-' thew associated sushi.uahjlir}' gaps and then

they will talke the formn of L3 = AR.

In Figure 11 above, Model M1=Ab is at point (ii)pdel M2=aB is at point (iv); and
model M3=AB = S is at point (v). Model M1 has aroromic sustainability gap(ECSG=Db),
model M2 has a social sustainability gap(SSG=a),raadel M3 has no sustainability gaps(SG

=1).

It can be said based on the inversegram in Fijirgbove that if there are no win-win
situations either model M1 or model M2 or bothtet same time would collapse in the long term
and lose their original structure as they and thiestainability gaps expand and shift constantly
to the left and towards full unsustainability. Attdls can be used for the following

generalization:

Expectation: When there are dominant-dominated system interactions and there are no win-
win situations or merging solutions there are sustainability gaps or sustainability
debits/deficits, which sooner or later will lead to paradigm death and paradigm shift.



16.1 The case of paradigm M1 = Ab

We can see that it has an economic sustainagapyECSG = b), so it can be expressed
as follows:

M1 = A(ECSG)
And as system A in M1 continues to expand and motpa the left in Figure 11 above
such as from point (ii) to point (i) and so onlasre are no win-win situations, then its economic

sustainability gap tends to zero(ECSG = b»@) and the system collapses and loses its original
structure so we have the following expectation:

M1 = A[(ECSG = b --—>0)]---->0 = M1 collapses losing its original structure andghen M1
shifts towards sustainability(M1----2>S = M3). So now the sustainability inversegram in
Figure 11 would have only two models M2 and M3

The paradigm shift after collapse towards new gigra has the following structure:
M1 = Ab -----AB = S = M3 as M1 closes its economic sustainabyligap(ECSG = b--->B)
16.2 The case of paradigm M2= aB

We can see that it has a social sustainabilityS@&@ = a), so it can be expressed as
follows:

M2 = (SSG)B
And as system B in model M2 continues to expandexp@nd to the left in Figure 11
above such as from point (iv) to point (iii) and@oas there are no win-win situations, then its

social sustainability gap tends to zero(SSG =-28)-and the system collapses and loses its
original structure so we have the following expgota

M2 = [(SSG = a --=0) |B---->0 = M2 collapses losing its original structure andhen M2
shifts towards sustainability(M2--2>S = M3). Now the sustainability inversegram in Figre
11 above would have only two models M1 and M3.

The paradigm shift after collapse towards new gigra has the following structure:
M2 = aB ---—>AB = S = M3 as M2 closes its social sustainabiliyap(SSG = a-=>A)
16.3 Theclash of M1IM2

The clash of two competing and extremely opposatagigms gives the feeling of so

called cold wars, which turn out to be a clash leetwthe state of competing sustainability gaps
under no win-win situations, as indicated belowtaysto system:



M1.M2 = (Ab) (aB) = A(ECSG)(SSG)B
Notice that the above expression is the sameeafollowing as the system M as a whole:
M = M1.M2 = (Ab)(aB) = (Aa)(bB) = [A(SSG)][(ECSG)B]

The clash above is a clash between the econont@isalsility gap(ECSG) in M1 and the
social sustainability gap(SSG) in M2. In this tygfeconflict we can have two situations: i) If a
paradigm in conflict sticks to no win-win situat®to the end shifting left and accumulating
deficits to the end then that paradigm will collasd then shift towards sustainability as the
dominant components will prevail(S = M3); and tlhleev paradigm will keep its structure intact
after surviving the clash; and ii) if the paradignconflict suddenly see win-win alternatives it
will die or lose its original structure and mergéoi a sustainability model as the dominant
components will prevail(S = M3); and the other jplagen will keep its structure intact after
surviving the clash.

Expectation: In modern economies when a conflict for dominance between economic
sustainability gaps(ECSG) in one system and social sustainability gaps(SSG) in another
system arises the system with the economic sustainability gap and accumulated capitalism
deficit will not be able to buy time to avoid collapse under no win-win situations. And
therefore, the paradigm with the economic sustainability gap will collapse and lose its original
structure and shift toward sustainability(S = M3); and the paradigm without the economic
sustainability gap will retain its structure and survive the clash. 1n other words, in modern
economies egalitarian but economically poor systemswill lose a clash against very unequal,
but rich systems as capitalism credits can buy time to wait for the storm to pass when facing
paradigm clashes.

Therefore in the clash M1M2 described above, NN[ECSG = b-->0]--->0 will
collapse as originally structured as its ECSG =56 and then M1 will shift towards
sustainability(M1---> S = M3); and M2 will retain its structure, so sustainability
inversegram in Figure 11 above would have only twaalels M2 and M3.

The shift of model M1 after the collapse takesftil®wing form:

M1 = Ab--->AB = S = M3 as M1 closes its economic sustainabyligap(ECSG = b-->B)
after the collapse.

16.4 Theclash of M1IM3
The structure of this clash is below:
M1.M3 = (Ab) (AB)

Since M1 has an economic sustainability gap(ECS3(j the clash can be expressed as
follows system to system:



M1M3 = [A(ECSG)](AB)

The above says this is a clash between a systdmowé sustainability gap and another
with no sustainability gaps.

And the above expression is equivalent to thestiosvn below from the whole system M
point of view:

M1M3 = (Ab)(AB) = (AA)(bB) = A[(ECSG)B]

Expectation: In modern economies when a conflict for dominance between systems with
sustainability gaps(SG) and systems without sustainability gaps takes place and there are no
win-win situations, the system with sustainability gaps, in this case economic sustainability
gaps(ECSG) will collapse and lose its original structure and then merge into a sustainability
model. Only sustainability marketswill prevail.

Therefore in the clash M1M3 described above, MIE@SG = b-->0]--->0 will
collapse as originally structured as its ECS&9-and then M1 will shift towards
sustainability(M1---> S = M3); and M3 will retain its structure, so shsstainability
inversegram in Figure 11 above would have only twaalels M2 and M3.

The shift of model M1 after the collapse takesftil®wing form:

M1 = Ab--->AB = S = M3 as M1 closes its economic sustainabyligap(ECSG = b-->B)
after the collapse.

16.5 Theclash M2M3
The structure of this clash is below:
M2.M3 = (aB) (AB)

Since M2 has a social economic sustainability g8$ a), the clash can be expressed
as follows system to system:

M2M3 = [(SSG)(B](AB)

The above says this is a clash between a systdmowé sustainability gap and another
with no sustainability gaps.

The expression above is equivalent to the one aelitbelow from the whole system M
point of view:

M = M2M3 = (aB)(AB) = (aA)(BB) = [(SSG)A]B



Expectation: In modern economies when a conflict for dominance between systems with
sustainability gaps(SG) and systems without sustainability gaps takes place and there are no
win-win situations, the system with sustainability gaps, in this case social sustainability
gaps(SSG) will collapse and loseits original structure and then mergeinto a sustainability
model. Only sustainability marketswill prevail.

Therefore in the clash M2M3 described above, M2SG = a-->0]B--->0 will collapse
as originally structured as its SSG>0 and then M2 will shift towards sustainability(M2> S
= M3); and M3 will retain its structure, so the susability inversegram in Figure 11 above
would have only two models M1 and M3.

The shift of model M2 after the collapse takesftil®wing form:

M2 = aB---->AB = S = M3 as M2 closes its social sustainabiligap(SSG = a-~>A) after the
collapse.

17.0 Sustainability gaps expectations under win-wisituations

Let's assume again we have two components, A rtgoand B = economy, and so the
tree sustainability models possible based on th&bawation of them are: M1 = Ab and M2 =
aB and M3 =AB = S, then their positions in the austbility inversegram can be indicated as
shown in Figure 12 below:

(i) (i) (i)
A B AB
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Fiowe 12 Paradiem merger and shift expectations
Ml=4ab WMI=aB M3I=AE
If there ave win-win simations raodel M1 and
model W2 will close their respective
sustainability gaps and die and shift to ght
to take the form of M3 = AB.



Based on Figure 12 above if there are win-winagituns model M1 or model M2 or both
at the same time would close their sustainabilygggand shift to the right towards full
sustainability at point (iii). And this leads teetfollowing generalization:

Expectation: When there are dominant-dominated system interactions and there are win-win
situations paradigm mergers and shift take place leaving no sustainability gaps.

17.1 The case of paradigm M1= Ab

We can see that it has an economic sustainagapyECSG = b), so it can be expressed
as follows:

M1 = Ab = A(ECSG)

And as model M1 sees win-win situations in clostsgeconomic sustainability
gap(ECSG = b --»1) to shift towards full sustainability we have floelowing expectation:

M1 = A[(ECSG--—~>1)]--->1 = M1 as originally structured dies and merge theth M1 shifts
towards sustainability(M1 = Ab=>S = AB= M3). So now the sustainability inversegriam
Figure 12 above would have only two models M2 arglad now M1 = M3.

The shift of model M1 under win-win situations ¢agkthe following form:

M1 = Ab--->AB = S = M3 as M1 closes its economic sustainabyligap(ECSG = b-->B) to
move to a full sustainability structure.

17.2 The case of paradigm M2 = aB

We can see that it has a social sustainabilityS@@ = a), so it can be expressed as
follows:

M2 = aB = (SSG)B

And as M2 sees win-win situations in closing itsiabsustainability gap(SSG = a=>1)
and move to full sustainability we have the follagriexpectation:

M2 =[ (SSG ---1)] B---->1 = M2 as originally structured dies and merge theth M2 shifts

towards sustainability(M2 = aB>S = AB= M3). So now the sustainability inversegra
Figure 12 above would have only two models M1 argldd now M2 = M3

The shift of model M2 under win-win situations ¢agkthe following form:

M2 = aB--->AB = S = M3 as Me closes its social sustainabiligap(SSG = a->A) to move
to a full sustainability structure.



17.3 Thecase of the clash of M1IM2

The clash of opposing paradigms has the follovgtngcture:
M = M1.M2 = (Ab)(aB) = A(ECSG)(SSG)B
M = M1.M2 = (Aa)(bB) = [A(SSG)][(ECSG)B]

Under win-win situation both models M1 and M2 haweincentive to close their
respective sustainability gaps at once and merdehamn both shift towards sustainability as the
one who does not do it will be left behind.

Expectation: In modern economies when a conflict for dominance between economic
sustainability gaps(ECSG) in one system and social sustainability gaps(SSG) in another
system arises and there are win-win situations both systemswill have an incentive to close
their respective sustainability gaps and merge and shift structure towards sustainability. The
paradigm with the economic sustainability gap will close it and shift toward sustainability(S =
M3); and the paradigm with the social sustainability gap will closeit and shift towards
sustainability too. I1n other words, in modern economies egalitarian but poor systemsin clash
against very unequal, but rich systemswill merge and shift toward sustainability if there are
win-win situations.

In the case of M1, as the ECS&-t then M1 will shift to the right in Figure 12 the
full sustainability position closing its economigssainability gap(ECSG = b-»B) and the
following is true:

M1 = Ab---> AB

In the case of M2 as SS@&@1, then M2 will shift to the right too in Figure Bbove to
the full sustainability position closing its socsalstainability gap(SSG = a=-A) and the
following is true:

M2 = aB--->AB.

So after closing the sustainability gaps the mehgs the following form since M1 = M2
=AB

M=M1.M2 = (AB)(AB) =AB =S
And notice that under win-win situations the foliog expectations is also true:
M = M1.M2 = (Ab)(aB) ---->(AB)(AB) = AB =S

M = M1.M2 = (Aa)(bB) --->(AA)(BB) = AB =S



17.4 The case of the clash of M1M3

The clash between systems with and without sudidityagaps has the following
structure:

M = M1M3 = (Ab)(AB) = [A(ECSG)](AB)
M = M1M3 = (AA)(bB) = A[(ECSG)B]

When there are win-win situations system with sostaility gaps will merge to join
systems with no sustainability gaps.

Expectation: In modern economies when a conflict for dominance between systems with
sustainability gaps(SG) and systems without sustainability gaps takes place and there are win-
win situations, the system with sustainability gaps will die and then merge into a sustainability
model. Only sustainability marketswill prevail.

Therefore in the clash M1M3 described above, MIE@SG = b-->1]-->1 will die as
originally structured as its ECSG =4 and then M1 will merge and shift towards
sustainability(M1 = Ab--—=> AB = S =M3); and M3 will retain its structure, #te sustainability
inversegram in Figure 12 above would have only twaalels M2 and M3.

The merging of these paradigms after the deatMlofakes the following form since
now M1= AB after closing its economic sustainabitiap(ECSG = b--»>B):

M = M1M3 = (AB)(AB) = AB = S
Notice that under win-win situations the followiagpectations are also true:
M = M1M3 = (Ab)(AB) ----- >(AB)(AB) = AB = S
M = M1M3 = (AA)(bB) ----- >(AA)(BB) = AB = S
17.5 The case of the clash of M2M3

The clash between systems with and without siatdity gaps has the following
structure:

M = M2M3 = (aB)(AB) = [(SSG)B](AB)
M = M2M3 = (aA)(BB) = [(SSG)A|B

When there are win-win situations system with sostaility gaps will merge to join
systems with no sustainability gaps.



Expectation: In modern economies when a conflict for dominance between systems with
sustainability gaps(SG) and systems without sustainability gaps takes place and there are win-
win situations, the system with sustainability gaps will die and then merge into a sustainability
model. Only sustainability marketswill prevail.

Therefore in the clash M2M3 described above, ME&SSG = a --=>1)|B--->1 will die
as originally structure as its SSG>1 and then M2 will merge and shift towards
sustainability(M2 = aB--»> S = AB =M3); and M3 will retain its structure, #te sustainability
inversegram in Figure 12 above would have only twamlels M1 and M3.

The merging of these paradigms after the deat2fakes the following form since
now M2= AB after closing its social sustainabilggp(SSG = a-=»>A):

M =M2M3 = (AB)(AB) = AB =S
Notice that the following expectations also haleetunder win-win situations:
M = M2M3 = (aB)(AB) ------ 2>(AB)(AB) =AB =S

M = M2M3 = (aA)(BB) ----->(AA)(BB) = AB = S

18.0 General paradigm death and paradigm shift exgctations

When there are sustainability gaps(SG) and ther@a@win-win situations or win-win
situations are avoided for too long, there willda@adigm deaths and paradigm shifts. And this
is because as sustainability gaps tend to zero{3() as unsustainability tends to full
unsustainability the whole system will collapse aeav paradigms will re-align around the
dominant components to form new paradigm shiftslmoations:

18.1 Paradigm death and the case of deep paradigms:

I) Pure economic / capitalistic models will cokgpunder social sustainability gaps(SSG)
and/or environmental sustainability gaps(ESG) ag ttannot live accumulating social and/or
environmental deficits forever.

i) Pure social / red socialist models will colégpunder economic sustainability
gaps(ECSG) and/or environmental sustainability 8p&) as they cannot live accumulating
economic and/or environmental deficits forever.

iii) Pure environment / green models will collapseler social sustainability gaps(SSG)
and/or economic sustainability gaps(ECSG) as theynat live accumulating social and/or
economic deficits forever.



18.2 Paradigm death and the case of partnership based paradigms

1) Socio-environmental / socio-ecology models widllapse under economic
sustainability gaps(ECSG) as they cannot live actatimg economic deficits forever.

i) Socio-economic / socio-capitalist models widlllapse under environmental
sustainability gaps(ESG) as they cannot live acdatimg environmental deficits forever.

lii) Eco-economic / green capitalist models witllepse under social sustainability
gaps(SSG) as they cannot live accumulating soeifdits forever.

19.0 Generalizing paradigm mergers and paradigm sfi expectations

When there are sustainability gaps(SG) and therevar-win situations there will be
paradigm mergers and paradigm shifts. And thizesause as sustainability gaps tend to one (
SG-—>1) then unsustainability tends to full sustaingpénd whole system merger will take
place; and new paradigms will re-align around tbeighant components of the merging
paradigms to form new paradigm shift combinations:

19.1 Paradigm merger and the case of deep paradigms:

i) Pure economic / capitalistic models and pu@adred socialist models under win-win
situations will merge to form socio-capitalist mtmlafter closing associated social sustainability
gaps(SSG) and economic sustainability gaps(ECSG).

i) Pure social / red socialist models and purdremment/green models will merge
under win-win situations to form eco-socialist misdafter closing associated social
sustainability gaps(SSG) and environmental sudtdityagaps(ESG).

iii) Pure environment / green models and pure enua/ capitalist models will merge
under win-win situations to form eco-economic madai green market models after closing
associated economic sustainability gaps(ECSG) andommental sustainability gaps(ESG).

iv) In summary: Under win-win situations any twoegiegparadigms will merge to form a
new partnership paradigm after closing associaisthmability gaps.

19.2 Paradigm merger and the case of partnership based paradigms
1) Socio-environmental / socio-ecology models aadio-economic/socio-capitalist

models under win-win situations will merge and faaraustainability market model after closing
associated economic sustainability gaps(ECSG) andommental sustainability gaps(ESG).



i) Socio-economic / socio-capitalist models and-economic / green market models
under win-win situations will merge and form a suisability market model after closing
associated social sustainability gaps(SSG) and@mwiental sustainability gaps(ESG).

lif) Eco-economic / green capitalist models and-sacialist models will merge under
win-win situations to form a sustainability markeodel after closing associated social
sustainability gaps(SSG) and economic sustainglgdps(ECSG).

Iv) In summary: Under win-win situation two difeart partnership paradigms will merge
to form a sustainability market model after closasgociated sustainability gaps.

20.0 The before and after structure of the paradig shift from Adam Smith’s traditional
market to the eco-economic or green market paradigm

20.1 The structure of Adam Smith model before the shift

As in Adam Smith’s model(T) only the economy ma(BJ), this can be analytically
stated as follows:

T =aBc
If we make SSG =a and ESG = c, then the follovisngue:
T = (SSG)B(ESG)

The expression above says that the traditional e@rkis affected by a social
sustainability gap(SSG) and by an environmentabssbility gap(ESG). Also we can see in
that expression above that one sustainability gdpth at the same time can bring the
traditional economy down under no win-win situason the long term as their sustainability
gaps tend to zero(SG=>0); and lead to paradigm collapse and shift. Meeeowe can see that
closing one gap or the two gaps at the same tirderumin-win situation leads to paradigm
death, merger and shift towards a more sustairsthleture.

20.2 The paradigm shift from the pure economy(T) to the eco-economy or green market(GM)

This paradigm shift took place under win-win ecoi®amic expectations so the structure
of the paradigm death, merger, and shift looki®bews:

T = (SSG)B[(ESG = c----=>1)---->1 =T as originally structured dies and mergedtahed T

shifts towards the eco-economy or green economygBe--—> aBC = GM). Therefore, if we
place the traditional market structure( T = aBad ¢he green market structure( GM = aBC ) in
the inversegram in Figure 12 above but with tre¢esy components, the green market(GM)
would be placed to the right of the traditional kedfT) as it has a more sustainable structure as
it is closer to the sustainability structure.



Therefore, the shift of the traditional market{®)the eco-economic market or green
market(GM) under win-win situations takes thedaling form:

T = aBc--->aBC = GM as T closes its environmental sustainglgip(ESG = c=>C) to
move to a structure closer to the sustainabiliycstire; and therefore, the green market(GM) is
a more sustainable or stable structure than thditraal market(T).

Notice, thistime around to save the economy the mainstream went green.
20.3 Thestructure of the eco-economy or green market(GM) after the paradigm shift
GM =aBC

If we make SSG = a, then we have:
GM = (SSG)BC

The expression above says that as the green ecomqmands we should expect the
social sustainability gap to expand too and witlhigtshould expect the green market to keep
shifting to the left in the sustainability inversam as it accumulates social sustainability
deficits.

Notice, next time around to save the green economy the mainstream may have
to go red and move towards sustainability when it sees win-win situationsin making green
market policies fully socially friendly and it moves to close its social sustainability gap(SSG =
a) affecting the green economy.

21.0 Food for thoughts
a) Isany type of development that hurts others when expanding desirable?

b) Will the structure of the next cold war be the clash of the red market(red economic man)
and the green market(green economic man)?

¢) When expanding the eco-economic or green market, are we maximizing or partially
optimizing?

22.0 Conclusions

First it was shown that the sustainability invgrsen provides a good framework for
sharing ideas on what happen when sustainabilitg gee created and what happens to their
stability as paradigms expand and contract for.évecond, it was highlighted how paradigm
death and shift expectations and paradigm mergeshift expectations are derived and how
they work under no win-win situations and under-win situations. And finally the



generalizations of paradigm death and shift expiectsunder no win-win situations were
highlighted as well as some food for thoughts.
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