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Kodak knew. It had prototypes, studies, patents.
What it lacked was the architecture to turn
knowing nto deciding. Between knowing and
deciding lies a layer that is invisible in good times
and shows itself missing in crisis.
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I. THE COMPANY THAT OWNED MEMORY

n 1976, Kodak sold 90% of all film and 85% of all cameras in the United States'. It employed 120,000
I people, its research laboratories were among the six most significant industrial facilities in the
world?, and the word Kodak functioned as a synonym for photography — much as Xerox for copying.
The Kodak moment was not a marketing slogan, it was a 1inguistic fact. The company owned the category

of memory.

In 2012 Eastman Kodak Company filed for protection from creditors under Chapter 11’. The shares,
which in the mid-1990s had reached 94 dollars, were trading at 36 cents. Between these dates lay 36 years
during which the company invented a digital camera (1975, before its commercial peak?), obtained hun-
dreds of patents on digital imaging, developed key OLED display technologies, and lost the war it had it-

self invented.

Kodak saw the future — it had it in its own research before any of its competitors. What Kodak did

not know how to do was to act on what it saw.

The fall of Kodak must be reconstructed as the anatomy of a structural erosion that ran for decades
beneath the layer of visible prosperity. The actors were able, educated, devoted to their company; the or-

ganization had all the data, all the technology, all the capacity — and was structurally unable to use what

it had.

Il. STEVEN SASSON AND THE CAMERA THAT WAS NOT
ALLOWED TO EXIST

In December 1975 a Kodak engineer, Steven Sasson, completed the prototype of a device later shown to
be the first digital camera in the world®. It weighed 3.6 kilograms, stored a black-and-white image at 0.01
megapixel on a magnetic cassette, and required 23 seconds to take a picture, which then displayed on a
television screen. From today's perspective, a museum artefact; in 1975, a proof of principle that an image

could be captured, stored and displayed without film, developing emulsion, or a chemical laboratory.

Sasson's presentation of the prototype to senior Kodak management has, in retrospect, become the
most cited episode of the entire story line. Management saw the project as technically interesting, strate-
gically irrelevant. The principal concern: should digital technology ever find commercial use, it would

cannibalize film, and film was at the time the source of 70% of Kodak's profic®.

This reaction is not irrational. It is a classical instance of the innovaror’s dilemma, which Clayton
Christensen” formulated in 1997. Christensen showed that successful companies often cannot react to
disruptive innovations — technologies inferior to existing products on the main metrics in carly stages,
but cheaper, simpler, or more accessible to new market segments. Disruptive innovations initially serve

marginal markets that are economically uninteresting to the established player. By the time the technol-



ogy improves enough to threaten the main business, it is already too late: the new player has built pro-
duction capacity, knowledge, and a customer base that the established player can no longer catch up

with.

Christensen's analysis of Kodak® is among the most cited applications of the theory. What is essential:
Kodak's decision to ignore digitalization in the 1970s was locally rational. For the company's economy at
the time, an investment in technology that would cannibalize 70% of profits would have been strategic
suicide. The fall of Kodak did not begin in 2000 or 1995. It began in every annual budget from 1976 on-
ward, in which the choice between strengthening film and strengthening digital was made, and in which

strengthening film was, in the short term, always the more advantageous choice.

This mechanism has a structural parallel in population genetics in the concept of an evolutionary trap:
a locally optimal strategy that leads to long-term catastrophe. Short-term fitness maxima do not neces-
sarily lie on the path to long-term sustainability; they may be inverse to it. Optimization for the current
gradient ignores the topology of the fitness landscape. Whoever cannot read the topology is condemned

to be led by the local maximum into a fall.

Christensen's model does not explain why Kodak could not overcome the innovator's dilemma, al-

though it had decades to identify it, and why other firms in similar situations sometimes overcome it.

I1l. THREE DECISIONS NO ONE MADE

Over the 1980s there were several decision moments at Kodak that could have been turning points. None

was US€d to alter thC structura] trajectory. ThI'ﬁC examp]es il]ustrate th€ patternr

1981 — the warning from Sony. Sony introduced the camera Mavica (Magnetic Video Camera), a de-
vice with an electronic sensor that stored an image on a magnetic ﬂoppy disk. The Mavica was techni-
Cally imperfect and commercially insigniﬁcant, but Kodak took its release seriously enough to commis-
sion an internal study on the future of photography. Vincent Barabba, Kodak's vice-president for strate-
gic marketing, led an analysis that concluded: digital photography would replace film within 10 years in
the professional segment and within 25 years in the consumer segment®. The report was presented to
management in 1981. Conclusions were accepted at the rhetorical level, not translated into capital alloca-
tion, research priorities, or restructuring of production capacities. The study disappeared into the

archive.

1986 — the APS dilemma. In cooperation with Fuji and several other players, Kodak invested a bil-
lion dollars in the development of Advanced Photo System (APS), a new film format intended to extend
the life of ana]oguc photography by improving the user experience. APS was launched in 1996. By that
time, the digita] camera was commercially available and dropping in price at the rate of Moore's Law.

The APS investment was a strategic bet that film had another 20 years of life ahead of it. In retrospect it



is generally considered one of the worst capital allocations of the 1990s in American industry, not for the
size of the loss (absorbable within Kodak), but for the signal it sent internally: management is betting

the company on film'°.

1989 — the marginalization of the digital team. Kodak's research team for digital imaging, led by
Sasson and later his successors, was achieving breakthrough results in the 1980s: the first megapixel sen-
sor (1986), the first professional digital camera (Kodak DCS-100, 1991), key patents for JPEG compres-
sion and for digitai archiving. The team was organizationa]]y isolated within Kodak — it sat in a separate
building, reported under a different budgetary structure, and its head had limited participation in the
company's strategic decisions. Innovation took place inside the firm on its periphery. Its outputs did not

flow into the strategy of the whole'".

The third episode goes beyond Christensen's innovator's dilemma. Kodak had the digital technology.
It had the research team. It had the patents. What it did not have was an organizational bridge between
research and strategy, a mechanism that would carry innovations arising in a peripheral team into the
firm's core. Such a bridge exists in some organizations as a deliberate layer (skunk works at Lockheed,
Bell Labs at AT&T from 1925 to 1984, PARC at Xerox in the 1970s), but in 1980s Kodak it was systemati-

Cally missing.

Michael Tushman and Charles O'Reilly described this phenomenon in the 1990s as the problem of
the ambidextrous organization'”. An established firm that wants to survive a disruptive change must simul-
tancously maintain the CHicicncy of its existing operation (exploitation) and build capacity for a new op-
eration (exploration). These two environments have different cultures, motivational structures, metrics of
success. Whoever tries to keep both in one organizational frame without explicit structural separation
followed by integration loses cither efficiency, the capacity to innovate, or both. An ambidextrous orga-
nization requires that management actively maintain a bridge between these two environments. A

bridge that Kodak never built.

Tushman and O'Reilly, in a later analysis of 9o firms across various industries, documented that firms
with an explicitly separated exploration unit plus an active leadership bridge between exploitation and
exploration had more than triple the success rate in overcoming disruptive shifts than firms with an inte-
gratcd structure'’. Kodak's organizational architecture was typica] for largc established playcrs of its

time.

IV. CULTURE AS STRUCTURAL FACT

The second layer of failure was culture — in the sense Edgar Schein described as the system of shared as-
sumptions a group has developed over time to address problems of external adaptation and internal integration, and
which have been effective enough that they are taken to be valid and are taught to new members as the right way

to perceive, think and feel'.



Kodak's culture had been shaped for decades by one fact: the firm sat at the centre of an industry that
was technologically not changing. Film emulsion in 1980 was structurally identical to film emulsion in
1930, improvcd in parameters (scnsitivity, grain, colour ﬁdc]ity), unchangcd in its fundamental architec-
ture. Kodak's engineers, marketers and managers worked within a paradigm stable for more than three

generations of workers.

Chris Argyris and Donald Schon formulated in 1978 the distinction between single-loop learning and
double—loop lc‘arning“s. Sing]e—loop is 1earning within existing assumptions: the organization improves
what it does without questioning whether it should be doing it at all. Double-loop is learning that ques-
tions those assumptions themselves. Argyris documented that, in stable environments, single-loop learn-
ing becomes dominant and double-loop learning gradually atrophies, because the environment provides
no occasion for it. When an environment then arises that demands double-loop, the organization is not,

in capacity terms, ready for it.

Kodak in 1990 was a masterpiece of single-loop learning. To make better film, discribute it more effi-
ciently, market it more persuasively, reduce production costs by thousandths of a cent per metre of film
stock — that the firm could do at world level. What it could not do was the question of whether film
makes sense at all. The culture did not, organizationally, recognize that question as lcgitimatc. An engi-
neer who in 1985 had raised it loudly would not have been punished explicitly; he would have been gen-

tly redirected to ,more important” projects.

Linked with culture is cultural inertia*®. A culcure shapcd over decades has its own inertia and activc]y
resists attempts to be rewritten, even when the rational arguments are unanswerable. Resistance does
not manifest as open conflict; it manifests as slowness, as ,we need to think about that", as ,we need
more data’, as the informal corridor exclusion of people proposing radical change. Whoever has no place
in the culture has no voice. Whoever has no voice has no influence. Whoever has no influence has no ca-

Ppacity to rewrite assumptions.

In Kodak in the 1990s this had a concrete expression. People with digital experience were often hired
from outside (from Microsoft, Hewlett-Packard, the technology industry of California). These newcom-
ers cither left the company within a few years (fruscrated with the slowness of decision-making) or grad-
ually assimilated into the existing culture and lost their original instincts. Both outcomes meant that the
firm did not retain a population whose input was indispcnsablc to its long—tcrm survival. Population bi-
ology has a precise name for this: failure of immigrant integration. The immigrant carrying new variability
cither flees or assimilates so completely that they cease to be an immigrang; in either case, the variability

is lost'”.

A third cultural feature was the internal homogeneity of the decision core. Most senior management
in the 1980s and early 1990s came from long-tenured employees with a background in marketing or in
the financial side of film. Engineering, technology and software perspectives were under-represented.
When the firm faced decisions that required technological intuition (a judgement of the pace of Moore's
Law applied to the price of digital cameras), the decision core lacked the structural capacity to produce

that intuition; all the models of thinking within it had been trained on a different kind ofproblcm.



Homogeneity had a further consequence: the price of criticism. In a culture where the decision core
shares the same operating frame, the critical voice always comes from outside. An external critic has no
lcgitimacy in the internal hicrarchy, so their voice carries less wcight, even when their arguments are em-
pirica]ly stronger. The more homogcneous the core, the more readily criticism is eliminated by structure
rather than by argument. Argyris introduced for this mechanism the concept of defensive reasoning: the
way organizations rationalize the rejection of input that would require rewriting their identity

assumptions.

The convergence of three factors — single-loop dominance, cultural inertia, decision-core homogene-
ity — produced in 1990s Kodak a situation in which information about the future was available but un-
processable. Barabba's 1981 study was clear, Sasson's prototypes were clear, the trajectory of digital sensor

prices was clear. What was missing was the capacity to convert signal into decision.

V. THE TRANSITION MOMENT 1996-2003

If the fall of Kodak is to be described as a process, its most dramatic phase was the period between 1996
and 2003 — seven years during which digital photography moved from the marginal segment into the
mainstream, and Kodak had simultancously available all the resources to win in this transformation, and

all the structural conditions to lose it.

In 1996 Kodak reached its historic peak in revenues (16 billion dollars) and market capitalization
(nearly 30 billion). In the same year it launched APS, a bet on the continuation of film. In the same year
a consumer digital camera, the Casio QV-10, was available for 750 dollars and was selling at growing

pace. The adoption curve was exactly where Barabba in 1981 had predicted it would be'8.

Between 1996 and 2003 Kodak did several things in parallel. First, it invested intensively in maintain-
ing the film business: marketing campaigns, distribution expansion, the APS rollout. Second, it tried to
enter the digital market: it launched a line of consumer digital cameras (EasyShare from 2001), bought
the online photographic service Ofoto (2001), developed inkjet printers for home printing of photo-

graphs. Third, it sought new areas of expansion: medical imaging, document imaging, business printers.

The problem was not lack of activity. The problem was fragmentation of strategic attention. None of
these activities received a sufficient concentration of resources to win in its competition. Kodak's con-
sumer digital cameras compctcd dircctly with Sony, Canon and Nikon, firms with stronger engineering
bases, deeper electronics competence and faster decision-making. Kodak's cameras were good enough,

not exceptional. In electronics, being good enough is a recipe for commoditization and price pressure.

Inkjet printers ran into Hewlett-Packard and Epson, who had decades of competence advantage in
producing print heads. Ofoto ran into the fact that, by 2005, people were sharing photographs through

Flickr and later through Facebook, and that the photograph had ceased to be primarily a printed arte-



fact; it had become a digitally shared experience. Kodak's strategic assumption — that people would still
want photographs printed — was being empirically refuted in real time, and Kodak could not react fast

enough.

Kodak reacted to the digital transformation. The reaction was surface-level — addressing visible
symptoms (we lack digital cameras, so let us produce them; we lack an online platform, so let us buy one)
and 1eaving aside the structural condition from which the symptoms flowed. The firm was organized
around printing the image on a physica] substrate, and the future of the image did not require a physica]

substrate. Without rewriting that condition, every reaction was a tactical patch on a strategic crack.

The economic model. Kodak's razor-and-blades model rested on selling cameras at a low margin and
carning long-term profit from selling film. Customer lifetime value (LTV) was, at Kodak, calculated over
decades of continuous film consumption from a single customer. In the digital world this model did not
hold: the camera was sold once, no recurring consumption existed. The transition to digital would struc-
turally rewrite the firm's economic model, and no firm voluntarily rewrites its economic model unless ca-

tastrophe forces it to. By the time catastrophe did, it was already too late.

Empirical comparison: Fujifilm, the second-largest film producer in the world, went through a struc-
turally similar crisis at the same time and survived it. Two reasons recur in the literacure'®. First, Fujifilm
had a more diversified product portfolio (in addition to film, it produced chemicals, optics, paper, mag-
netic media), so the transition was not al]—or—nothing. Second, Fujiﬁ]m invested in dccp strategic analysis
of adjaccnt markets into which its competence in Chcmistry and thin films could be transferred. The re-
sult was expansion into cosmetics (Astalift, drawing on Fujiﬁlm competence in collagen and antioxi-
dants), pharmaceuticals, and flac-panel displays. By 2020 Fujifilm was larger and more profitable than

ever before. The same starting position, a different structural reaction, a different fate.

VI. BANKRUPTCY, PATENT SALES, AND WHAT
REMAINED

Between 2003 and 2012 Kodak's fall accelerated. Revenues fell at double-digit rates. The workforce shrank
from 70,000 in 2003 to 18,000 in 2012. The main factory in Rochester, where film rolls had been produced
for the entire world, was gradually emptied. Rochester, for a hundred years a synonym for Kodak, was

losing 1ts economic idcntityzo.

In January 2012 Kodak filed for protection from creditors. During the bankruptey proceedings the
company sold 1,100 digital patents to a consortium led by Apple, Google, Microsoft, Samsung, Adobe
and Facebook for approximately 525 million dollars™'. These patents covered fundamental technologies of
digital photography, image sharing and photographic streaming. Technologies Kodak had created and

could not commercially exploit.



The symbolism of the sale is structurally more significant than its economic value. The companies
that bought the patents were exactly those to which Kodak had lost its century-long position in imaging.
Apple turned the camera into a standard function of a phone. Google with Android turned every smart-
phone into a platform for image capture. Microsoft with Windows turned the pcrsona] computer into a
tool for image processing. Facebook turned the sharing of images into a basic social infrascructure.

Kodak invented key technological components for each of these firms. None of them ever needed Kodak.

In 2013 Kodak emcrged from bankruptcy as about a tenth of its original size, focused on commercial
printing, packaging and specialty products for the film industry. It exists — as a company that sells spe-
cialized services in a marginal segment in which it has a competence advantage from the surplus of its

carlier infrastructure. The category of memory it no longer owns.

The question of responsibility. Popular discourse points to specific CEOs: Antonio Pérez (2005-2014),
George Fisher (1993-1999), Daniel Carp (2000-2005). The individualization of responsibility provides

narrative closure. Structural analysis runs against this narrative.

No CEO of Kodak after 1990 had the structural authority to rewrite the firm at the pace that would
have allowed it to survive. Any CEO who would seriously attempt radical restructuring (closing the film
business in 1995, massive investment in a digital placform, divestment of Rochester operations) would
face internal cultural resistance, sharcholder revolt, union opposition, a media backlash in the Rochester
community, and likely their own dismissal before they could complete the change. The structural trap
into which Kodak fell in the 1980s was, by the 1990s and 2000s, structurally inescapable without collapse.
The CEO could decide only on the speed of the fall.

Structural erosion runs long before it shows in economic metrics, and at the moment it does show in
the metrics, it is too late for structural intervention. Erosion at Kodak began in the 1970s as an invisible
shift in techno]ogical topo]ogy. It was diagnosable in 1981. It was undeniable in 1996. It was catastrophic
in 2012. Between diagnosability and catastrophe lay 31 years, and in each it seemed the firm still had

plenty of time.

Vil. WHAT CAN BE READ FROM KODAK

The fall of Kodak is sometimes reduced to one of two theses. First: Kodak did not know what was hap-
pening. Empirical]y false: it knew, with a head start over most COmMpeEtitors. Second: Kodak's lcadcrship
was incompetent. Also false: it was comparably qualified to the leadership of firms that survived
(Fujifilm, Hewlett-Packard, IBM in its 1990s reorganization). The actual lesson has several layers worth

naming.

First layer: surface prosperity masks structural erosion. Kodak's economic metrics were in 1995 the
best in the firm's history. The erosion that, in 17 years, would destroy the firm was already advanced in

1995. Any organization whose decision frame rests primarily on economic metrics is structurally blind to



most of what could destroy it, because economic metrics are lagging indicators of structural health, not
carly ones. Early indicators lie outside financial statements: in the share of the decision core with adver-
sarial experience, in the ratio of Cxploration/cxploitation allocation, in the spced at which external im-
migrants leave the firm, in the slowness of decisions on non-standard opportunities, in the autoreferen-

tiality of internal debate.

Second layer: a competence centre can turn into a competence trap. What makes a firm strong in one
paradigm makes it structurally unable to leave that paradigm when conditions change. Kodak's compe-
tence in film-emulsion chemistry was at the world summit of industry. In the digital paradigm it lost its
value, because the substrate had moved and chemistry had ceased to be relevant — despite its original
quality. The depth of competence is, over the long term, also the depth of the trap, unless that compe-
tence is continuously supplemented by competences in adjacent areas that could replace the original

substrate.

Third layer: structure decides more decisively than strategy. Kodak had, after 1981, strategic docu-
ments that correctly diagnosed the digital future. What Kodak did not have was an organizational struc-
ture that would convert those documents into decisions. Strategy without a structural architecture sus-
taining it is paper. A structural architecture that enables decision under Changc — ambidextrous separa-
tion, bridges between exploration and exploitation, a decision-core population with heterogeneous expe-
riential backgrounds, formalized mechanisms for the regular questioning of existing assumptions — pro-

duces the capacity to adapt regardless of the particular strategy the firm chooses at the moment.

Fourth 1ayer: individual responsibi]ity is limited within structural traps. If a firm has been organized
for decades to prefer short-term stability to long-term adaptability, no individual actor inside it has the
authority to rewrite that system in a reasonable time. The argument points toward earlier decisions
about structure rather than toward absolving individual actors. Structural choices that produce long-
term traps are usually made in a period of success — short-term maxima do not consider long-term
topology. Whoever decides in a period of success shapes the firm's future more deeply than those who de-

cide in a period of crisis.

Fifth layer: between individual reason and collective decision lies a structural layer with its own dy-
namics. The actors at Kodak were individually rational. Their collective decisions, aggregated over time,
led to the firm's fall — the standard output of a system whose aggregation mechanism systematically pre-
fers certain classes of information (short-term, quantifiable, compatible with existing frames) and damp-
ens others (long-term, qualitative, requiring the rewriting of frames). Changing individual actors does

not change such a system, until the aggregation mechanism is changed.

Kodak had all the information, all the technology, all the resources. What it did not have was the
structural position from which it could read that information in a way that would yield a decision capa-
ble of saving the firm. This position is an architectural decision that has to be made before it is needed —
individual talent or collective effort will not produce it in a crisis. Had it been made in time, it would

have secemed unnecessary, because the firm would still have been doing well.



VIiIl. THE EROSION NO ONE STOPPED

In 2024 the building of Kodak's main research centre in Rochester — Building 82, in which Steven Sasson
completed the first digital camera in 1975 — was partially demolished*’. Some parts were preserved as a

historic landmark. Most were torn down to make room for a logistics centre for online retail.

Kodak exists. Its current market capitalization is in the order of hundreds of millions of dollars, less
than one percent of its 1996 peak. It produces specialty film products for the cinema industry, where part
of demand is stabilized by directors such as Christopher Nolan who prefer physical film. It produces
commercial printers. It runs a small laboratory for film archiving. It lives off the long tail of its formcr]y

dominant position.

The whole arc of this history — from complete dominance through decades of structural erosion to
bankruptcy and to a small existence in marginal segments — takes about 36 years. Thirty—six years during
which the firm was never without information; it had data, warnings, diagnoses7 prototypes, research re-

ports and Vincent Barabba's 1981 study. The structural capacity to convert it all into decision was what it

lacked.

The fall of Kodak was an organizational failure to decide on the basis of information that was avail-
able. Between knowing and deciding lies a layer of structural architecture, invisible in good times and re-

vealed in its absence at the moment when one needs to stand on it.

The practica] question every organization reading the Kodak story may pose itself is therefore not
2will we be Kodak?"; no one ever knows. A better question: where in our own organization is structural
crosion running, currently masked by surface prosperity? In particular systems — firms, disciplines, in-
stitutions, relationships, life projects — structural conditions similar to those at Kodak in 1985 are

present, and their diagnosis is a task for the kind of attention Kodak then lacked.
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