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ABSTRACT

That supply chain management and logistics are a determining factor for the long term
success of a company was well documented by Forrester over a half century ago [1], with the
importance of the statement only growing through the intervening years. Whether conscious-
ly factored into the operating mode or not, logistics and distribution channel management
plays a critical role in the life, and death, of a firm. From the rudimentary beginnings of the
start-up company to the hectic world of the growth company and onto the relatively secure
existence in mature markets, the value chain consisting of logistics and distribution channel
linkages follows the firm, until it solidifies into immutable form of the mature value chain
and begins to exert an inexorable pressure on the survival of the entire chain, and conversely
the chain imposes its will on the members. The emergence of mature industry value chains
is often driven by the need to monopolistically control logistics and distribution channels
which provides a competitive advantage but also introduces a serious exposure to pending

shock loadings of the chain.
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Introduction

In the early stages of development, firms tend
to be supple and pliable along with their coupled
ecosystems that resist perturbations generated with-
in the market, but by the time maturity is achieved,
real brittle structures affront the market forces and
these structures often break down under extreme
loadings. Once in a mature value chain though, the
suppliers feel a long term pressure to grow beyond
their chain as they tend to be more of a volume busi-
ness than the partners downstream in the chain. This
struggle between chain discipline and lost business
opportunities leads to many compensating strate-
gies for the suppliers and sometimes to dissonance
that can internally endanger the value chain. Risks
arise both from external and internal threats to the
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chain. External shock loading such as earthquakes,
tsunamis, secure data breaches, or disastrous inter-
ruptions can stress the system to a breaking point.
There is an important and compelling logic to main-
tain sub-optimal inventories in anticipation of JIT
becoming JIC [just in case]. It is an eternal struggle
between optimal performance and a more viable but
suboptimal one. This paper will examine the causes
and consequences of value chain perturbations and
shock loadings, due to emerging risks in the mar-
ket and within the chain, during the market develop-
ment. The value chains we refer to can range for loose
ecosystems in early markets to rigid linear structures
in late markets, we call the collective external al-
liances. (In Sec. 4, Fig. 6 shows the progression of
these external structures for the firm during the mar-
ket lifecycle).
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Types of risks and their consequences

We will be dealing mostly with the relatively pre-
dictable occurrences of perturbations due to risks re-
siding in the market along the lifecycle and with-
in value chains [2, 3] and occasionally in the cloud,
due to cybersecurity issues. Much of the supposed
uncertainty associated with risks can be substantial-
ly understood by examining the lifecycle of a mar-
ket and the natural developments that occur as the
firm travels along this lifecycle. Risks assume differ-
ent character and intensity depending whether the
firm is in relatively turbulent and complex context
of early stages or the more placid and simple dy-
namics of mature markets [4, 5]. We categorize risks
in two major groupings:

e uncertain and unpredictable, which by its nature
cannot be countered through reasonable precau-
tions [an act of nature such as an earthquake in
Viennal,

e predictable with a margin of error, but surprising
in its potential impact [a hundred year flood in
Vienna].

Although it is worth remarking that what was
unpredictable yesterday may well be foreseen today;
for example a large earthquake in California is now
almost a certainty, but the date is unknown. It is rea-
sonably predictable risks that we will be examining
in this paper and mapping them along the market
lifecycle along with the attendant prescriptions for
mitigating the effects of an occurrence. Within the
predictable category of risks it is worthwhile to iso-
late and describe three risk types that dominate the
market landscape:

e Internal risks; the malfunction of internal
systems, relationships, and market intelligence.
Among these we find breakdown in logistics and
distribution channels due to shutdown of connec-
tivity of the transportation network, bankruptcy
of a key supplier, distributor or a principal cus-
tomer. An ongoing court case between Apple and
its designated sapphire supplier for lenses, GT Ad-
vanced Technologies, highlights the dangers. The
court documents filed by GT supposedly contain
information that harms the reputation of Apple
and discloses competitive practices. A supplier is
only reliable while it is functioning properly, at
the black hole stage of bankruptcy a third party
decides on disclosure; the courts. It is worthwhile
noting that there’s a migration of some risks from
external status to an internal one during the life-
cycle. For example external suppliers during early
markets become internal value chain partners dur-
ing the mature stage.
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The opposite can also happen as in the case
of Delphi becoming a firm independent of the GM
chain, although still subsidized by GM in maintain-
ing the viability of its pension plans.

And of course strongly dependent on sufficient
flow of orders from GM for immediate survival:

e External risks; these occur when the market de-
livers a jolt to the firms in the form of an unexpect-
ed perturbation that ranges in magnitude from a
small oscillation of market conditions, such as the
entry of a small competitor, to a shock loading of
the system targeting the firm or the whole mar-
ket, such as the loss of critical suppliers and sup-
plies [loss of potential access to rare earth elements
from China for the high-tech industry]. A further
example of the first is the defection or demise of
a supplier, but only one among many. The sec-
ond type is typified by a situation such as Ap-
ple introducing an innovative product that causes
massive market share reductions for a competi-
tor.

e Cyber risks; risks due to infiltration of malware
into the business systems, such as internet based
theft of credit cards and raiding of bank accounts.
With the advent of the cloud this can only grow in
frequency and magnitude as the huge and repeat-
ed cascades of data can mask malware intrusions,
and with sleepers, cause the maximum damage by
the time the problem is discovered. Big data can
lead to big headaches, as Home Depot recently
admitted to a further loss of customer data in the
order of 50 million compromised cases, originating
from a supplier’s system linked closely with Home
Depot’s internal operations; seamless ties can lead
to major cyber headaches.

Within these categories of internal, external and
cyber risks we find elements of both physical and in-
formation aspects, and both elements matter. Asset
based companies such as manufacturing are more ex-
posed to physical risks by the nature of their business
and consulting or banking firms, as a contrast, are lot
more exposed to information risks. Three noteworthy
observations:

e risks can migrate from external to internal status
and conversely

e when risks are internal they can cause bigger dam-
age than when they are external, because propa-
gation of damage is harder to contain in tightly
linked systems,

e the loss of one outsourced or external supplier may
be mitigated but the loss the only supplier in-
side the value chain may bring the whole chain
down.
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Why market lifecycle matters
for understanding risk

The market lifecycle and its significant milestones
can be divided into three major phases, the initial
start-up and growth phase, the leveling off and ma-
turity phase, and the decline and collapse phase as
illustrated in Fig. 1.

The first and last are generally phases of tur-
bulence whereas the maturity is a period of sta-
bility where market behavior is quite reliable. Fig-
ure 1 captures the dynamics of market phase suc-
cession. Within these major phases, subsections are
either steady state or transient, and their behavior is
masked by the larger phenomenon of the three dom-
inant phases [5]. Although there are two big turbu-
lence periods and one major stable one, within each
of these are small disturbances of varying intensity
that act as strong manifestation of transient behav-
ior or benign and controllable stability zones, called
steady states.

They are worth a closer look for the special con-
ditions they create that give rise to both risks and
for the limitations they impose on the means to re-
spond. The six transients of the market are potential
points of no return.

e Market entry represents the opportunity to
evolve from incubation to a start-up role in a
nascent market. Failure to properly time entry
may result in a permanent absence from the mar-
ket. The early market is fault tolerant and accepts
incomplete products, and can act as an early beta
test.

e Chasm occurs as early firms make a transition
from pure product innovation to satisfying the ear-
ly majority client base which demands more relia-

Introduction Phase Growth Phase

Maturity Phase

bility, quality, and better price, also a substantially
complete product. The inability to adjust in real
time may leave the firm in the chasm and force an
eventual exit from the market.

e Standard setting unleashes a process of coali-
tion forming around principal firms which intro-
duce often competing standards platforms. The
choice of platform partner may dictate which
coalition emerges as the market leader, forcing the
other groups into a follower role, as in Apple versus
Samsung or Motorola. [Blackberry recently part-
nered with Samsung to provide secure communica-
tions for the Samsung android products, enhanc-
ing this platform’s survival chances]. The standard
setting also has the critical role of building a barri-
er to disruptive technology suddenly invading the
market, as beyond this market point, all competi-
tors need to be compatible with a platform. Stan-
dard setting occurs in all industries; such as the
beverage industry where container size and mate-
rials are standardized; and in aerospace where the
capacity and range of airplanes are similar in each
airplane class.

e Shakeout is the first mass burial ground for firms.
The market is in extreme turmoil; too many com-
petitors and not enough clients as demand starts
to level off. And usually it’s firms with adequate
financial resources which survive not necessari-
ly those with better technologies. As the mar-
ket storm rages, firms have to weather the storm,
but this takes spending of reserves. For the sec-
ond time since start-up days, questions are asked
about the firm’s burn rate and financial staying
power under turbulent market conditions. And
since most young firms live day to day, many dis-
appear in the shakeout.
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Fig. 1. Stability along the life-cycle.
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e Consolidation represents the period when firms
merge are acquired or seek long term partner-
ships, and this is done to respond to the prevail-
ing strategic imperative of the market, cost lead-
ership, which is imposed on the market by the fact
that late stage client base seeks the best price at a
given quality. To deliver the best price firms must
have better economies of scale which in turn de-
pends on better market share, hence the efforts
of combining firms to achieve this market share
advantage.

e Market exit happens after a market starts to
decline but in spite of this delicate situation, a de-
cent living can be made by firms that wait for exit
of others and begin to service the legacy compo-
nent of the market, namely the client base that
has too much invested in existing technology or is
reluctant to switch to promising but untested new
ones. Lucent made a very lucrative living within
this market reality.

The risk here is the timing of the eventual exit
and the danger of leaving too much of the asset base
stranded as sunk costs. It is worth noting that as the
market develops a gravity type force increasingly as-
serts its presence and causes market contraction, in
the sense of pulling the firms closer together. The
most important manifestation of this gravity type
force is M&A.

From standard setting on, the gravity force be-
comes more of a factor at each stage. Platforms al-
ready display this grouping effect as firms coalesce
around various standard platforms, in maturity the
M&A activity is a further reflection of this increasing
gravity pull as firms merge to produce bigger entities.
And then emergence of value chains orders the lose
stellar gatherings into tight solar systems orbiting
around firms that anchor the chain.

Finally in market decline and onto market col-
lapse the entire market is swallowed by a final black
hole, the market exit. The market pulses and experi-
ences expansion in early stages due to forces such
as product and market differentiation that create
a “distance” between competing firms to contrac-
tion in late growth, maturity and collapse where
economies of scale arising from cost leadership strate-
gies induce contraction [6]. These expansions and
contractions are due to both the prevailing strate-
gy and the underlying customer base that dictate a
range of options from product differentiation to cost
reductions to maintain margins in face of a price tak-
er situation. There are many ways to react to expan-
sion type periods but progressively these choices are
reduced to a unique one by the market in the fi-
nal stages of maturity and decline due to the fact

38

that there is really only one way to deliver against
a unique prevailing price for commoditized products
and that is better strategy execution. The strategy
is given, cost leadership, and hence its implemen-
tation results in competitive advantage Cost leader-
ship essentially dictates an economy of scale reaction
and this can be achieved only through better market
share. This market share is attained either by organ-
ic growth [but in a no growth market that would be
prohibitively expensive as every competitor defends
share for the same reason] or a strategy of acquisi-
tions.

Hence the dominant response mode becomes
M&A; if you can’t beat them, buy them. And this
firm enlargement activity is induced by market con-
traction due to a gravity type shaping force called
economies of scale [7]. The market has a life of its
own.

The nature, frequency, and magnitude of risks
change dramatically with each transient phase. In
the chasm the risk management approach shifts fo-
cus to the early majority customer needs and away
from the singular focus on the disruptive product
design approach intended for innovator and early
adopter type customers; the challenge is now to make
a marketing mind set adjustment which is relative-
ly easy, given the proper leadership. In fact prod-
uct designers yield internal leadership to marketers.
[The transient holes that swallow the unsuspecting
or ill-prepared firm tend to grow in size and du-
ration and re-emerging becomes progressively more
difficult. The holes get bigger and darker and have
a stronger pull akin to gravity]. The chasm swallows
some firms, while others cross to the platform phase.
At the platform phase opportunity costs abound,
which one to chose or where to place the bets. This
takes deliberate consideration and careful long term
decision horizons, the risks are greater and more un-
forgiving. The risks are also sequential, which plat-
form to follow and when to abandon if it was the
incorrect choice. But in both of the above phases
the response to these external risks are internal, the
quality of decision taken by the firm and its timing
determines the outcome.

At shakeout, the firm is totally at the mercy of
the market as the perturbations are larger, more fre-
quent and last until the number of market competi-
tors is reduced to match the market demand. There
is a huge drain on resources of the firms while the
market decides survival. Risks are entirely external,
there is a significant loss of control of market posi-
tioning by management until the market levels off.
The quality of internal decisions are merely coinci-
dental to survival, and may not matter as the market

Volume 6 e Number 3 e September 2015
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buffets the firms with such force that reaction and
adaptation may not be possible in real time. This is
a phase of strategic drift, where you hope to outlast
the hurricane [8].

Consolidation becomes a safari of big game hunt-
ing to find the partners who offer the size and market
presence to cope with cost leadership strategy that
is now given to the firm by the market. The risks
grow to firms without proper partners as each M&A
is consummated. There is a danger of being left out
or finding less than adequate partners as was the
case with the HP and Compaq merger [9]. Risks now
impose a sequential discipline of choice of a part-
ner and choices not taken to find a partner, and the
next round of decisions may have to cope with more
long term vulnerability of missed opportunities. By
the time market exit looms on the horizon the risk
taking may become gambling in the sense that the
penalties imposed [leaving the whole asset base as
sunk costs| may outweigh the profits taken in the
dying market. The compensating factor is the size of
the installed base to be serviced in the market for
a given technology may be quite large and lucrative.
And this may be true even under a disruptive market
renewal. Such was the case for Lucent which made
a decent profit off this installed base in the early
internet, even though Nortel intruded with a disrup-
tive technology that swept the market forward. The
risk taking was reduced to a choice between low early
sales in a growth but high risk business or continuing
the legacy business until it shut down.

Usually management decision frameworks favor
survival with low risk options; these are our mar-
ket transients that go from the pristine white hole
of market entry to the irresistible black hole at mar-
ket exit that swallows all. By and large the tran-
sient market drivers are stochastic, because both
the choice of strategy and the customer base are in
doubt, and hence quasi-unpredictable, but the un-
folding of over-all events and their consequences is
quite predictable, although not necessarily control-
lable.

In between market transients are the steady
states of start up, bowling alley, tornado, main-street
and decline and represent the calm waters of the
market where well defined strategies lead to success
and risks can be confined and dealt with through
the choice and sequencing of the right strategies.
The bowling alley requires the firm to build from
the ground up its business by selecting vertical mar-
ket components say the banking industry and its
ecosystem as was done in cybersecurity by Entrust,
nurture and develop these so called vertical com-
ponents until in the tornado phase they merge into

Volume 6 e Number 3 e September 2015

a horizontal mass market. Even the hyper-growth
phase of the tornado is manageable as long as the
focus is on top line growth and maintenance of mar-
ket share against closest competitors [10]. It is firms,
with relative market share strength in the tornado,
which will eventually set up the standards platforms
and dictate further market development. Although
“grow big or go home” strategy during the tornado
has its execution pitfalls, it is doable. Main-street or
the mature market is the Promised Land for shake-
out survivors; the market becomes calm and quite
predictable with the only surprise element left being
the sudden move by a competitor. Customer base
holds no more surprises and hence competitive an-
ticipation, carried out through business intelligence
functions, is the key. As Grove, the ex-CEO of Intel
once remarked in the mature market phase of Intel:
“we better start paying more attention to our com-
petitors” [11]. Knowing what and when a competitor
is likely to do has strategic value and hence, on the
darker side of business competition, cyber-spying be-
gins to take shape; and this risk is now in the cloud.

A further aspect of market dynamics are the
types of stability that are prevailing in the market
depending where the firm is in the life-cycle. In the
earliest phase of the incubated company that just
emerged into the market or the start up that is find-
ing its traction, zone stability prevails, this means
that the firm yields space to a perturbation and re-
locates under the force somewhere within its zone of
competency. It has portable skill sets that can be de-
ployed some distance from its original position and
hence can restart the process [12]. Also it has min-
imal investments of knowledge, assets or experience
in the dislocated previous position and can land on
its feet. In a sense it has relatively better capacity
to absorb shocks unleashed by a risk scenario that
can prevail during the whole growth phase, though
with more difficulty as the growth accelerates and
sweeps the firms along. Commitments are now be-
ing made to both logistics systems and distribution
channels, and once built, these channels represent a
bridge to a particular client cluster and the tendency
is to fill these channels with product variants that the
customers may need. Filling the channels is an im-
perative dictated by the finance function in the firm,
and the process of marketing being dominated by fi-
nance begins. The channel represents the investment
and the more products it carries to the customer the
higher the return on the investment, so marketing is
now supervised by finance. There is both a physical
commitment, the channel, and an informational one,
knowledge of the customer, and these commitments
can anchor the firm as depicted in Fig. 2.
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Fig. 2. Internal structural forms of companies through
the life cycle.

By the time perturbations occur around leveling
off and early maturity the firm can still yield space
but tends to return to a market position that is quite
close to the original one. This positioning happens
for many reasons as the firm has routines now; a cul-
ture, a way of doing things and policies or guide-
lines that focus on a specific market segment and
leaving this segment constitutes a risk by itself and
therefore the tendency is to spiral back to a known
position. Or even better, all of the perturbation en-
ergy is absorbed by the firm’s structure in the form
of restructuring, downsizing or severing as was done
by IBM. In this case no movement from established
market position was necessary. Many smaller IBM’s
remained around the same market position deliver-
ing different products and services

Finally when late maturity materializes the firm
now is quite rigid in its structure, it is likely located
in a value chain, whether this is explicitly evident or
defined by strong partnership relationships, and can
no longer find a new home in the market without
immense new investments of resources and change of
culture. The progression of structural forms for the
firm during market development is shown in Fig. 2.

It must resist the perturbation and even the shock
loading, and it does the best it can, by building re-
inforced ties that resist shocks in situ. Some of these
ties are illustrated by the Japanese practice of contin-
ually bolstering supplier relations by the exchange of
staff and technology and limiting the number of sup-
pliers in order to exert more influence on the small
number remaining in the fold. This has its own risk
consequences because when a supplier experiences
trouble the chain suffers immediate disruptions. The
trade-off between many suppliers, small influence on
the conduct of one, and a few suppliers with exten-
sive influence on each, is the risk of disruption. With
many suppliers, one missing is of no consequence but
with a few, even one troubled supplier can cause ma-
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jor upheaval. So there is the dilemma of risks build-
ing up because of consideration of efficiency. Another
example illustrates this even better; asset intensive
manufacturing operations tend to run with lean pro-
duction and minimize inventories or maximize inven-
tory turns by practicing JIT, which has direct impact
on cost reductions. However when flow of goods in
the value chain is interrupted JIT can become JIC,
or just in case [13]. Excess inventories are often a de-
cent hedge against interruptions of flow and should
be assessed against the likelihood of interruption and
the total costs of downtime. In the case of Toyota,
victim of an earthquake in Japan, lack of invento-
ry reserves [JIT] that could have compensated for
the breakdown of flow of inputs, cost the firm glob-
al leadership and was a huge blow to its reputation
within the dealership network [18].

As markets evolve so do the firms, they acquire
more structure, cultural rigidity, prescribed routines
and locking in to specific positional strategies. Fur-
thermore their resource base, especially the core com-
petencies get fine tuned to the chosen client base
and the emphasis shifts from effectiveness, being in
the right place, to efficiency, doing things right. And
the firm becomes more internally focused on its own
operations, as it must to deliver on the cost leader-
ship strategy, and does so at the detriment of los-
ing some perspective on market developments. This
is the primary reason why intrusive and disruptive
technologies introduced into the market at this stage
escape the attention of the big players who are the
most threatened by this technology. There is a willful
blindness due to the internal focus and the many dis-
cipline instilling reinforces such as policies, guidelines
and operating procedures that wash the market vig-
ilance out of the firm [14]. Yet this discipline causing
market myopia is both necessary and unavoidable as
efficiency requires it. So the risk trap here is the loss
of market perspective and inability to adjust to new
disruptive market invasions in real time. We can look
at one aspect of firm function, innovation, to illus-
trate the problem. Figure 3 traces the risk attitudes
in the firm during the lifecycle.

We can see the risk attitude shift from promot-
ing risk taking at start up to defeating risk taking
and avoiding it altogether by maturity [15, 16]. And
again the reasons are clear; a young firm is trying to
catch the market attention and it interacts with the
innovator client base that seeks out the cutting edge
and most challenging products. But the mature firm
has many investments and resources committed, in-
cluding its fine tuned internal core competencies and
core capabilities related to its function in the val-
ue chain, targeting its now substantial stable client

Volume 6 e Number 3 e September 2015
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base, and will not let risks intrude to compromise
this position. It will resist any effort, internal or
external, to move it from the lucrative locked in po-
sition. Furthermore it lacks the necessary strategic
choices to move even if it wanted to, cost leadership
rules and no other strategy is available for the mass
market. Sometimes a niche retreat is possible where
innovation can be deployed and blue sky innovation
again dominates but the risks with niche markets
is that mass market players can follow you if there
are no strong boundaries to defend the niche. Just
because Apple succeeded and returned to the mass
market after perfecting its advanced i-product of-
ferings does not mean others can. There are many
strategic choices in early markets due to the wide
range of feasible product offerings The chasm closes
some options by focusing on specific client groups,
further down the road the standard platform cuts
down on options by locking in firm to standards and
in mature market the product now being commodi-
tized, cost leadership becomes the only choice. Hence
if the strategy is given to you by the market then
the competitive advantage can only come through
the execution of the strategy and this is why mature
firms do so much navel gazing.

The Innovation Cycle

Cash flow foaus:

Bottom line focus:

Middle line focus:
Margins

Top line foass:
Reverue
Risk avoidance

Risk Containment ;- o o4

isk Management v'Process&quality
v'Channel control
Management v'Efficien cy/produ
vBrand and standards Ctivity
development vY'Market share

v Operations control ~ defence
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¥ Infrastructure

maintenance
Risk Promotion

v'Disruptive product
design

v'Product promotion
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v'Outsourcing
management
v'Survival financing

Fig. 3. Risk and the innovation cycle.

We can see here a logic of risk progression, as the
strategic choice funnels down to one, the external
risks in the market migrate inside the firm. In par-
allel with the decrease of strategic choices the firm’s
decision making style also tracks this convergence to
risk avoidance, as impulsive and intuitive early stage
decisions are replaced by elaborate, data intensive
and deliberate ones [17].

Late stage markets are relatively stable and calm,
except for perturbations or shocks, which would
come from outside the market, any ongoing turmoil
takes place inside the firms as M&A occurs or re-
structuring or downsizing is implemented. Hence the

Volume 6 ¢ Number 3 e September 2015

risks which loomed in the market migrate within the
firms and the real struggle is now within firm bound-
aries. Strategic choice availability through the life-
cycle summarized in Fig. 4.

Niche

Product Focus: Focus: Channels Market Share T Cost Leadership

Differentiation

Introduction Phase Growth Phase

Maturity Phase Decline Phase

" -
= -
=

Time = =—

Fig. 4. Strategic choice availability through the life-cycle.

Complexity, nonlinearity
and masking of risks

If we look at Fig. 1 again we see that early mar-
kets tend to be nonlinear in behavior due to the
fact that ecosystems accompanying the firms, as they
form, create a network effect that grows geometrical-
ly with the addition of each new member. This leads
to complexity in the sense that the whole is more
than the constituent parts and with emerging prop-
erties not necessarily predictable from the behavior
of the components. The nonlinearity starts to fade
along with complexity towards the end of shakeout
and slowly linear behavior emerges but still mixed
with nonlinearity [quasi linear] until in maturity the
market behaves in a linear manner; output being
proportional to input in the value chain, thereby re-
gaining predictability. However there is a trade off as
complexity migrates into the firms forming the value
chain which happens through information absorption
through IT interfaces with the market that gather,
filter and analyze appropriate information from the
environment depending on the setting and sensitivi-
ty of the filters. For example if business intelligence
is looking for pending M&A by competitors then on-
ly information relevant to this assessment is allowed
through. If pending moves by competitors need to be
anticipated then the internal hiring campaigns of this
competitor may reveal intentions. The value chain it-
self will behave in a linear fashion but the individual
members of the chain become internally complex [4,
5]. GM is an extremely complex organization inter-
nally but its response modes to dealership moves or
supplier pressures are easily analyzed.
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Value Chain:

« Vulnerability increases as the chain length increases; sudden
interruptions of connectivity have no alternate pathways to
repair or maintain business continuity [i.e.: Japanese auto
makers supply chain temporary breakdown following
earthquake.| !

. Schreffler, R., ad Chrysler, M, “Japanese Auto Makers
Stalled by Supply-Chain Bottle Necks”, Wards Auto, March 25,
2011, http://wardsauto.com/ar/japanese_makers stalled 110325

Fig. 5. Ecosystems and Value Chains.

Late stage firms acquire substantial structure and
much formal and informal connectivity within and
among functions, making predictability difficult, but
we can enclose the firms in a “black box” within
the value chain and deal with the response cascade
among boxes to find linearity. If we increase by X%
supply through-put at the beginning of the chain
we’'ll find normally X% increase in output at the
downstream end in the long run [partly this happens
because firms in value chain are into lean produc-
tion and JIT inventory mode, thereby eliminating in-
ternal transient responses due to internal absorption
of input effects, in other words delays in output re-
sponses|. Figure 5 shows the formation of early stage
ecosystems which are highly nonlinear and late stage
value chains that are substantially linear, and in our
context ecosystems are just proto value chains with
one significant difference.

Complexity hides in their structure in response
to expected risks generated b by external perturba-
tions. And firms find the solution to external pertur-
bations in this very complexity. If a portion of the
ecosystem is severed there are alternate paths that
can be taken for the ecosystem to affect self-repair.
A previous example in this paper commented upon
Blackberry providing secure communications abili-
ties to Samsung products; this is an example of a
firm being able to refocus its products and re-enter
the ecosystem, albeit in an upstream location in the
value chain compared to its previous position of be-
ing close to the final customer. By the time we get to
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platforms this self-repair type recovery is much hard-
er to achieve. The structure of the platform, which is
a more advanced form of ecosystem, is simpler and
more rigid and once a tie is cut between an appli-
cation provider and the platform it is much hard-
er for the app provider to link with new platform
as it has now specialized and an opening at oth-
er platforms may not be compatible. Finally at the
true value chain stage of maturity, the collaborative
structure is strictly linear and extremely rigid and
brittle. Any rupture along the chain can prove fatal
for the whole chain not just the firm at the point
of impact. At the early M&A phase, which is based
mostly on technology acquisition we find a hybrid
structure that has both linear and nonlinear compo-
nents, the cluster. The merged firms go through a
period of rationalization to eliminate redundancies
and while this is happening internally, there will al-
so be more suppliers, distributors present then re-
quired. Elimination of these suppliers and channels
results in further linearization of the whole chain.
This flattening of the chain rolls out towards both
upstream [suppliers] and downstream [distribution
channels] components. Eventually the whole chain
is ironed into a flat shape but during transition this
hybrid manifests both the vulnerability of the linear
chain and the redundancy of the ecosystem. Where
a perturbation occurs makes a difference. Along the
linear components the perturbation can cause major
damage but ecosystem ends of the chain can absorb
even major hits without collapsing. From the risks
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perspective we have the following story unfolding;
in early alliance environment the point of impact of
a perturbation, caused by a risk materializing, does
not matter as any portion of this system can absorb
the shock and affect self-repair. Figure 6 shows the
evolution of value chain structure and the flow of
resources among members.
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Fig. 6. Ecosystem to Value Chain Evolution through the
life-cycle.

Clearly higher connectivity offers paths of recov-
ery under perturbations that damage the structure,
but also creates complexity and with it the loss of
predictability, so the trade-off is between controlla-
bility and stability. Ecosystems are more stable [zone
stability] but much less predictable or controllable.
By the time we get to platforms, a hit on the plat-
form can either be absorbed or sink the whole system
depending on its magnitude, but on the periphery
where suppliers and distributors dock most pertur-
bations can be absorbed. In clusters the center is vul-
nerable and the ends are not, and finally in formal
value chains every point of connectivity is a major
exposure for the chain. A perturbation need not tar-
get the individual firm but cause damage as long
as it disrupts its connections. The connection be-
tween Walmart and its major suppliers is the truck-
ing system and if this component experiences a major
downtime Walmart is in serious trouble even though
neither it nor its suppliers suffered damage. So we
can think of the connectivity of these networks as
having processing units, the firms, and connections
that handle the flow of goods or information among
them. Risks to flows can be handled early but be-
come more exposed as the structures evolve. A few
flows in ecosystems,some in platforms,many in clus-
ters and all in value chains are critical. This is a very
important element of risk analysis as you can delib-
erately damage competitors and activate a risk sce-
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nario by interfering with the exchange of resources
in the structure.

Mature market value chains are what we recog-
nize as having distinct logistics and distribution
channel components. As the chains form some in-
ternal risks arise and are magnified by the fact that
some firms are upstream and other downstream. Up-
stream firms are what we call suppliers and down-
stream the sellers. Upstream firms tend to produce
more commoditized higher volume and less value
added products. Through efficiency and economies of
scale the suppliers tend to outgrow the downstream
customers of the chain and begin to chafe under the
constraints of the chain that limits them to sell only
to chain members. This can lead to internal conflicts
that can endanger the chain. In Canada, a mini Wal-
mart operation Giant Tiger solved this stress risk is-
sue by allowing its trucking operations, an upstream
component, to carry goods of non direct competitors
on the backhaul, thereby reducing excess capacity of
the trucking operation. JDS Uniphase, an original
supplier to Nortel, actually outgrew the chain and
thrived for a while supplying competing chains. The
very structure of the value chain builds this internal
stress factor that can trigger the risk. Furthermore
we have shocks in value chains that may be benign for
downstream and harmful to upstream firms. Good
news for downstream and bad news for upstream.
When volume of sales spike suddenly those without
heavy asset base, usually downstream firms such as
dealerships in automotive industry, profit handsome-
ly but parts suppliers, after reaching optimum plant
capacity, are forced to expand which does not come
in incremental amounts but big investments incre-
ments and take time to ramp up; as is happening
right now with Canadian auto parts suppliers Magna
and Linamar. So, usually upstream parts of the chain
are more exposed. And in highly cyclical industries
such as chip manufacturing the firms have to an-
ticipate future demand and ramp up during down-
cycle to catch the peak by the time that happens.
And often the upcycle may not happen when pre-
dicted and hence the asset heavy firm in the chain
suffers losses due to idle capacity and maybe write
offs. Figure 7 traces the essential profile differences
among upstream, midstream and downstream com-
ponents of the chain. For manufacturing the lessons
are obvious; any means that alleviates actual flows
of physical goods diminishes the risks posed by be-
ing in a chain. But the diminished flow of real goods
is always accompanied by an increased flow of infor-
mation which carries its own cyber risks due to the
uncertain security status of the cloud. Vulnerability
of linear value chains can be decreased by introduc-
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ing structural redundancy into the system, but this
is accompanied by higher costs.

Value Chain Members — Operational Profiles

Value Chain Legend
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Fig. 7. Characteristics of mature Value Chain members.

So the trade off is between effectiveness, defense
against risks and efficiency. Inexorably firms move
along the lifecycle working with simpler overall com-
mon structures of collaboration but internally these
firms become more complex, hence the simplicity you
see in value chains masks some real complexity un-
derneath. You can observe and predict the behavior
of the chain but not the members of the chain. Hence
the diagnostic risks move from external level [the al-
liance and the market] to within the partner firms in
the alliance, the value chain being the final expres-
sion of an alliance .

Coping with complexity, risks,
and vulnerability

Everything is relative; a wave that would gently
rock a ship could swamp a boat. Energy carried by
a perturbation is resisted by the internal structure
of the firm and its immediate connectivity environ-
ment. A better anchored firm can offer superior resis-
tance to perturbations as long as it can drift slightly
under the blow, but both the magnitude and the fre-
quency of occurrence of the perturbations matter.
One moderate hit can be absorbed even as it caus-
es damage but several in close proximity can sink
the target, therefore both the absorption of energy
and the ability to affect repair are crucial to sur-
vival. Anticipation is only useful if adequate repair
reserves and routines exist to right the vessel. The
early stage market firm exists loosely coupled to its
ecosystem, but both the loose coupling and amor-
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phous structure of the firm help in responding to
perturbations. The loose couplings yield under im-
pact and even if breakage occurs the system itself
adjusts to provide alternate paths of connectivity [or
in our context complexity as we associate connec-
tivity with a measure of structural complexity]. The
firm is malleable as it is totally non-structured, dam-
age is minimal internally and the external environ-
ment. Its ecosystem generates the coping mechanism
through its connectivity. The system does not resist,
it drifts with the currents, and overcomes force by
structural deformation which is a form of resistance
though yielding space.

In the platform stage complexity is reduced and
confined to the periphery of the platform itself where
supplier and distribution channels dock at the moth-
er ship. Resistance at the periphery is analogous to
the ecosystem mechanism and the defense resides in
the remaining complexity at the edges of the plat-
form. A firm may leave the market or cease to exist,
but is easily replaced by others. The mother ship
now is more critical and is structured and inflexible
and hence must absorb the perturbation. The defense
mechanism is the evolving standards, such as going
from proprietary to open standards, again yielding
space collectively. But this system does a have a cen-
tral component that ecosystems based choice of al-
ternate path cannot compensate. Should the firm be
mortally wounded the whole chain is dragged down
as the vulnerability lies in the solid structure of the
platform itself; it can respond slowly under impact
but only at a stately pace, no instant adjustments.
The rate of change dictated by the series of perturba-
tions becomes the survival criterion; the higher the
rate of impact, the less the success of survival. In
clusters, complexity is banished to the extremities of
the proto value chain and there connectivity based
defense is still feasible, but the linearly linked central
component now has two major exposure points; the
constituent firms [value adding units] and their con-
nectivity [flows of products and information]. Sev-
ering the flows or irreversibly damaging the chain
member has equally devastating effects. Flow inter-
ference can happen under lot less drastic conditions
than putting out of commission a member of the lin-
ear component of the cluster. Where the perturba-
tion happens is now determinant and both magni-
tude/frequency and location of the perturbation de-
fine the risk.

The value chain is the final linear expression of
the ecosystem where every member and flow link-
age are equally exposed. Everything is vulnerable,
yet this is the price to pay for efficiency because now
the interplay is between vulnerability, efficiency, fit
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to the environment, and survival. Chances of sur-
vival decrease progressively as the firm fine tunes its
interaction with the strategy dictated by the mar-
ket. Cost leadership demands linear, simple and ef-
ficient structures tightly linked to deliver the low-
est cost and maintain margins. This very optimal
adaptation response to the cost leadership require-
ment, expressed through the linear value chain, caus-
es the maximal exposure to perturbations, some of
which carry extinction-level blows. As markets ma-
ture, market complexity decreases and firm ecosys-
tems simplify and become more efficient, but this
harmonization with the market environment creates
a spectrum of vulnerabilities and exposure points to
future market risks.

The better adapted the firm is to its environment
the more likely a major perturbation will cause dam-
age as the firm lacks the real time reaction capacity
and redundancy, it is too well anchored to its envi-
ronmental position.

An example; risk profile
in venture capital

As the firm emerges from incubation and pure
start-up where angel capital fuels the market trac-
tion, it starts to look to venture capital for the next
phase of market development that culminates in the
short burst of hyper-growth known as the tornado.
Funding with venture capital (vencap) is a risky cat
and mouse game, with the entrepreneur’s ambition
being both survival and long term market success,
whereas the venture capitalist is focusing on short-
er term return on investment in the form of IPO or
M&A and in the case of promising young firms trans-
fer of control from the owner to the investor. There is
always danger that venture capital become adventure
capital [the investment goes sour] or vulture capital,
where the firm is taken over by the provider of funds.

The risk scenario balances on a knife’s edge; with
the entrepreneur jealously guarding and nurturing
his dream and guiding his ship along the competitive
ocean and his vencap associate or co-captain wishing
to steer the vessel to the nearest safe harbor where
the merchandise aboard can be monetized either by
having the public bid for the cargo [IPO] or selling to
bigger player [M&A]. The risk resides in competing
ambitions and conflicting goals of the entrepreneur
and the venture capitalist. Vencap usually spreads
its bets through a portfolio of growth firms and one
or two payoffs are enough to provide a decent return
on capital, but the patience levels are low and ex-
pectation horizons near. Maximum of four years are
allowed to bring the crop to market and this depends
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on the nature and time constants of the market it-
self. Where the entrepreneur sees opportunity, the
vencap sees danger and visa versa. The vencap will
invest only enough money to keep the young firm
going for a while; in return it acquires an ownership
stake. When the firm is running low on funds, and
worries about its burn rate, the vencap offers a new
round of investment and claims more ownership. Pro-
gressively the firm is taken over through this “starve
them into submission” tactic and often the founder
is shown the door before the bonanza payoff is real-
ized. Conversely the entrepreneur may dangle golden
prospects before the vencap and attract good money
after bad and run the ship onto the reef, as entre-
preneurs most of the time are poor managers. Risk
here has duality and symmetry; both the owner and
the investor are playing a game that has zero sum
results; my gain is your loss.

Furthermore the pressure builds typically
through a series of decisions that involve several
rounds of investments, shifts in ownership and con-
trol as the firm churns towards the end of the tornado
funnel. Ownership alone is not enough of a defense,
as board of directors can be significantly influenced
to cause a seismic shift in key stakeholder inter-
ests and isolate either the owner or the vencap in
the struggle for supremacy. Often in a vencap situa-
tion the risks are purely internal and the competitive
moves by the two principal antagonists determine the
outcome. Both the IPO and M&A result in transfer
of ownership, control and payout to the vencap along
with the original owner, but the latter often remains
so disenchanted by the results that if it returns to
repeat the experience with a new start up often the
second try is self funded with owner providing both
angel and vencap thereby eliminating the vencap
phase until the firm can go public.

Conclusions and future research

We have outlined how risks evolve along the mar-
ket lifecycle linked to complexity and structure of the
alliances that define a firm’s market neighborhood.
These structures: ecosystems, platforms, clusters and
value chains have inherently different exposures and
levels of tolerance to risks and carry different capac-
ities to react. And often effectiveness and efficiency
are in conflict. It would be interesting to see how ex-
actly the tipping points are reached at each phase of
the market that induces a shift from one collective
structure to the other and furthermore how the in-
dividual firms within these groupings continue their
development of structural complexity. Is there a mi-
gration of risks from the market to the chains and
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from the chains to the firms? And is the overall risk
level in any given market, the beta evolve along the
lifecycle in correlation with the alliances. The group-
ing of external perturbations, in frequency and inten-
sity, and the capacity to induce resonance in the form
of a real shock is an open question, the resolution of
which would be of real benefit for mounting singular
and collective defense against these occurrences.
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