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John Belton

T
he term “digital cinema” refers to more than just

digital motion picture imaging, special effects,

or editing. It’s a term that properly encom-

passes the digitization of each aspect of the

filmmaking chain from production and post-produc-

tion (editing) to distribution and exhibition (projec-

tion). From the point of view of this chain, digital

cinema has developed unevenly over the past thirty

to thirty-five years. Digital technology was employed

in the late 1970s with the development of computer-

controlled cameras to film special effects sequences

in films such as Star Wars (1977). In 1982, Industrial

Light & Magic developed technology for creating

images on a computer for the Genesis sequence in

Star Trek II: The Wrath of Khan. A bit later, in 1984,

George Lucas developed EditDroidand SoundDroid,

computerized, electronic non-linear editing systems

for image and sound. In the mid-to-late 1980s, film-

makers such as James Cameron relied increasingly

on computer generated imagery (CGI) for special

effects work in The Terminator (1984) and The Abyss

(1989), a period of innovation culminating in the

three-dimensional “pseudopod” character in The

Abyss and the “liquid-metal man” in Terminator 2

(1991). The early 1990s also witnessed an industry-

wide shift in post-production from linear to non-linear

editing. At the same time, digital sound, in the form

of Dolby Digital Sound, Digital Theatre Systems

(DTS), and Sony Digital Dynamic Sound (SDDS),

began to compete with analog sound reproduction

and playback equipment in the nation’s theaters. In

1995, Toy Story, the first completely computer-gen-

erated feature film, was released. By the end of the

decade, Lucas and others began filming live-action

scenes with digital cameras. The Phantom Menace

(1999) contained over 2,000 digital effects shots

(mostly combining humans with creatures generated

by CGI) and Attack of the Clones (2002) was shot

entirely on24-frameprogressivehigh definitiondigital

video. The completion of the so-called “digital revo-

lution” in the cinema occurred in June 1999 when

Phantom Menace was distributed and exhibited in

electronic form. Digital projection marked the com-

pletion of the film chain, but it also exposed the

weakest link in the chain. Exhibitors balked at the cost

of digital projectors which were, at that time, $100,000

per unit as compared to $35,000 for a film projector.

The revolution stalled at the exhibition phase.

Digital delay

George Lucas has been predicting the advent of the

digital cinema revolution ever since the release of

The Phantom Menace in 1999.1 But Phantom Men-

ace was projected digitally in only four theaters in the

United States.2 In 2002, Lucas announced that The

Attack of the Clones would play digitally in over 2,000

theaters. It didn’t, because there were fewer than

seventy digital screens in existence at that time.

When Revenge of the Sith opened in 2005, there were

still only eighty digital screens on which it could be

played.

It’s important to note that technological inno-

vation in the cinema has often been accompanied
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by such delays. During the period of the cinema’s

actual invention – the two decades prior to 1900 –

motion pictures were made in sound, color, and

widescreen. But of course, it would be decades

before sound and widescreen cinema became the

norm. Only when there was an economic incentive

for their innovation, as there was for sound in the late

1920s and for widescreen in the early 1950s, would

those technologies rapidly become the new produc-

tion norms. Color took the longest to become fully

innovated and diffused. It did not become a norm

until the mid-1960s, when color television created an

important after-market for color films and diminished

the value of black and white film.

The value of novelty

Digital cinema already lags behind sound and wide-

screen in terms of its delay in the diffusion process.

What’s the cause of the delay? My research so far

suggests that what digital cinema lacks that these

other technologies possessed is novelty value for

audiences. Advocates for digital cinema celebrated

the technology as revolutionary and compared it to

the coming of sound, color, and widescreen. Though

digital cinema may transform the way films are

made, distributed, and exhibited, it does not trans-

form the experience that spectators have of moving

images and sound in the theater the way sound,

color, 3D, and widescreen did. It merely duplicates

the experience spectators have always had with

35mm film.

In the history of technological development,

the novelty phase has played an extremely important

role in establishing the uniqueness of the product.

The novelty phase gives a particular innovation an

identity that distinguishes it from earlier innovations.

An innovation’s novelty value becomes the grounds

for competition with other products in the market-

place. Novelty is crucial to product differentiation,

which, in turn, becomes a means for establishing

that product’s value in the larger marketplace. Sound

films, for example, provided something that earlier

silent films did not. Sound replaced silence and

became an attraction that drew audiences to thea-

ters to experience the novelty of sound cinema. The

fact that digital cinema underwent no novelty phase

and lacks a novelty value can be seen as a crucial

flaw in its identity and helps explain the delay sur-

rounding its innovation and diffusion. Digital cinema

provides its advocates with very little to exploit. The

fact that digital technology has based its evolution

on the simulation of older, analog technology has

undermined any potential it might have for “radical

novelty” or revolutionary status.

The critical discourse surrounding the so-

called digital revolution draws upon arguments for

digital’s radical novelty to make its case. In his “Old

and New” essay in Change Mummified, Philip Rosen

reviews those arguments and concludes that digital

technology is not “a radical break” from analog

technology, but a hybrid of old and new modes of

representation. Rosen identifies three major claims

for the novelty of digital technology. These novelties

consist of (1) the “practically infinite manipulability of

digital images; (2) convergence among diverse im-

age media; and (3) interactivity”.3

Rosen argues that digital’s first “novelty” –

“practically infinite manipulability” is less a radical

break with past practices than an extension of them.

Photographs have always been “manipulable”.

There were faked or doctored photographs long

before the digital era; spirit photography, for exam-

ple, dates back to the mid-nineteenth century. Pro-

ponents of digital manipulability boast that it

“liberates” the image from any referent. Rosen

counters that digital images do have referents and

enjoy an indexicality of sorts that makes their differ-

ence from analog not absolute, but one of degree.

As Rosen observes, “the ideal of practically infinite

manipulability demands a hybridity of old and new”.4

The ideal of “convergence” – of everything

converted to the common denominator of zeroes

and ones – is, in fact, seriously circumscribed by the

limitations of the marketplace which result in “a cer-

tain uniform range of normative image forms”.5 Radi-

cal novelty gives way to “compositional norms”

based on the forms of older media wherein the image

must submit itself to codes that make it recognizable

to different display platforms.6 Convergence is not a

radical novelty but, again like digital’s “practically

infinite manipulability”, involves a hybridity of old and

new.

In terms of interactivity, certain digital technolo-

gies, ranging from simulators to games, provide

powerful illusions of active participation, but they

take place “within a heavily preprogrammed mise-

en-scène and set of scenarios”.7 The interactivity of

virtual reality enjoys only a relative – not an absolute

– difference from the illusion of participation created

by Hale’s Tours, Cinerama, IMAX, and other wide or

large screen systems of the past. Digital interactivity

does not produce a new subjectivity. Psychoanalytic
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notions of disavowal associated with traditional cin-

ema are themselves based on a certain form of

interactivity very similar to that of virtual reality: the

subject is at once both inside and outside of the

experience he or she is having. For Rosen, digital

interactivity does not generate a new subjectivity. It

merely extends notions of the transcendental cine-

matic subject and theories of disavowal delineated

by Christian Metz and others in the 1970s.8 As Rosen

has shown, claims for the radical novelty of digital

technology have little or no basis in fact. It makes far

more sense to view digital cinema as an extension

of analog cinema rather than as a radical break with

it.

Digital simulation

The link between digital film technology and its ana-

log predecessor can be seen at every level of the film

chain in terms of contemporary practices involved in

production, postproduction, and exhibition. In each

of these areas, digital technology has deliberately

taken on the characteristics of the analog technology

that it has replaced. Underlying claims for digital

technology’s radical novelty are discourses that

make it clear that the chief goal of digital technology

in film is to simulate older analog technologies. Six-

track digital sound, whether Dolby Digital or DTS,

does digitally what six-track magnetic sound did for

Dolby 70mm back in the 1970s and 1980s, or for

what other 70mm formats, from Todd-AO to Super

Panavision, did in the 1950s and 1960s. Digital 3D

duplicates the experience of Natural Vision of the

1950s, StereoVision of the 1960s and 1970s, and

ArriVision of the 1980s – not to mention IMAX 3D.

For the most part, the development of digital

cinema is driven by its desire to simulate normative

practices. With certain quite obvious exceptions –

such as special effects sequences, it has no desire

to foreground itself as spectacle or develop its po-

tential as a novelty. Digital film technology – from that

used in production, post-production, and exhibition

– is designed to simulate analog film technology.

Here are some examples from the field of

production: Responding to the concerns of the

American Society of Cinematographers and others,

the designers of digital cinema cameras equipped

them with “set-up cards” that enable the camera to

duplicate the optical characteristics of the most

popular Kodak film stocks.9

The sensor arrays at the heart of digital imag-

ing technology have developed in response to cine-

matographers’ requests for an image with a depth of

field that better resembles that of film cameras. The

computer chips initially used in digital cameras of the

mid-to-late 1990s were quite small in size – roughly

one-to two-thirds of an inch in size. As a result, the

images they generated had tremendous depth of

field. In fact, the depth of field was so great that it

looked unnatural. Cinematographers complained

and, as a result, computer chips (or charge-coupled

devices) have grown in size from 8 and 16mm –

roughly 40 per cent the size of 35mm film – to 35mm

in size in order to provide the same angle of view and

depth of field of 35mm cinematography.10

Post-production in Hollywood has been in-

creasingly digitized, resulting in the digital interme-

diate workflow. With digital intermediate – or DI – the

entire postproduction process can be digitized, be-

ginning with the transformation of the camera nega-

tive into a digital file, as well as editing, color grading,

and the integration of visual effects, and concluding

with the transfer of the film as digital file back to film

for conventional projection in a theater. For digital

dailies, special “look-up tables” (LUTS) have been

designed to convert a digital color space to an

analog color space so that digital dailies can look

more like film dailies.

Digital color timing initially posed problems for

cinematographers accustomed to doing color timing

Fig. 1. Director
Martin Scorsese,
an advocate of
digital 3D,
observes that “3D

takes movies into
the future by
looking back to
the origins of
cinema and
beyond”.
International 3D
Society
advertisement,
Daily Variety (2
December 2011):
13.
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by reference to Hazeltine numbers, a system devel-

oped decades ago for analog timing that involved

the use of standard printer light settings that could

be referenced by specific numbers. In response, a

digital post house – Technicolor – wrote a program

that enables directors of photography to communi-

cate with color timers using Hazeltine, printer light

numbers.11 In this way, digital cinema adopts and

emulates the codes and conventions of photochemi-

cal cinematography in order to “be more like film.”

In the field of theatrical exhibition, the dis-

course of simulation dominates the discussion of

digital technology. The goal of the development of

digital projection technology has been to equal that

of 35mm projection, which exhibitors describe as the

“gold standard.” This is true not only for the look of

the projected image on the screen but for the reliabil-

ity – calculated in terms of “failure rate” – of the

projection equipment. The “look” is figured in large

part in terms of image resolution. Traditional 35mm

images, though different in structure from digital

images, are understood to have a resolution more or

less equivalent to 2K, essentially 2,048 lines of hori-

zontal resolution by 1,556 of vertical resolution.12

Side by side comparison tests of 35mm and 2K

digital projection led engineers and exhibitors to

confirm the equation of 35mm to 2K. As a result, the

development of digital projection equipment has

sought to meet the goal of 2K projection. However,

because of the greater expense of 2K projection

equipment, a number of cheaper 1.3K projectors

were installed in theaters prior to the establishment

of 2K and 4K projection standards by the Digital

Cinema Initiative group in 2005. About eight years

ago – before the DCI standards, there were 451

digital cinema installations worldwide; only 172 of

those had 2K projection. In the United States, only

seven commercial theaters had 2K booths.13

The reliability rate of traditional, 35mm motion

picture projectors is, according to John Fithian of

NATO, 99.98 per cent.14 That’s a difficult statistic to

match. Estimations of the digital cinema’s failure rate

range from .5 to 5 per cent.15 These compromises in

quality did little to advance the digital revolution.

The killer app: Digital 3D

While digital cinema’s chief advocates touted its

novelty value, digital cinema technology was busy

simulating older analog technology. By 2004, it had

become obvious to key industry advocates of digital

technology, such as James Cameron, George Lu-

cas, and Jeffrey Katzenberg, CEO of Dreamworks

Animation, that the digital revolution had stalled – in

part because it had little or no novelty value. In an

attempt to compensate for this problem, proponents

of digital cinema have attempted to give digital cin-

ema a novelty phase through the hybrid technology

of digital 3D. Digital 3D marks an attempt on the part

of the film industry to artificially manufacture a nov-

elty phase for digital cinema. But, if it does give

digital cinema a novelty value – something that it

could do that conventional cinema could not – it is

not a genuine novelty. 3D is not new; it’s a technology

that has been around since the invention of stereo

photography in 1838, and was pioneered in motion

pictures by William Friese-Greene in the 1890s.

But advocates of digital cinema tried 3D and

it worked. The stalled rollout of digital cinema gave

way to dramatic expansion in the number of digital

screens, both domestic and international. For vari-

ous reasons, among them the 3D digital craze that

followed the phenomenal success of Avatar (2009),

Table. 1.
Worldwide digital
3D screens as of
2010. From IHS

Screen Digest.
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which earned over $2.7 billion worldwide, and 2010’s

Alice in Wonderland and Toy Story 3, which earned

over $1 billion each, the conversion of theaters has

increased dramatically, doubling each year since

2006. As of June 2011, there were over 46,000 digital

theaters worldwide, up from 25,000 in June of the

previous year; there were over 29,700 digital 3D

installations worldwide, up from 13,700 in 2010.

Roughly 65 per cent of the digital screens that cur-

rently exist can project digital 3D.16 Industry analysts

predict that roughly 60 per cent of all US screens will

be digital by the end of 2012. In July 2011, by the

way, Norway became the first country to go all-digi-

tal, with all of its 420 screens having converted from

35mm to digital.17 The conversion to digital screens

in Europe has outpaced that in the United States. By

the end of 2011, 52 per cent (i.e. 18,500) of all

European screens had become digital.18 But all

those digital screens represent less than a third of

the 150,000 screens that exist around the world.

Twelve years after The Phantom Menace, digital con-

version is no where near 100 per cent. Clearly, unlike

the transition to sound to which digital cinema advo-

cates regularly compare digital cinema, digital cin-

ema continues to experience a delay in its innovation

and diffusion.

The success of contemporary 3D exhibition

dates back to 2004 and the box office success of

Polar Express which earned ten times as much in

IMAX 3D as it did in 2D 35mm. After that, in 2005,

Disney decided to reprocess a “flat” animated chil-

dren’s film, Chicken Little, for digital projection in 3D.

Executives at Disney insisted that digital 3D was the

engine that would drive the so-called “rollout” of

digital cinema; it would set in motion a movement

that would finally force theaters to convert to digital

projection.19 Only 2 per cent of all theaters running

the film did so in digital 3D, but they accounted for

over 10 per cent of the film’s profits.20 The 10 per cent

figure is actually not all that surprising considering

that the eighty-four theaters in the United States that

presented Chicken Little in digital 3D were “specially

selected, high-profile theatres in twenty-five top mar-

kets” and that they added a surcharge of $1.50 to

each ticket.21

Michael V. Lewis, chairman of Real D, the

company that “dimensionalized” Chicken Little, pro-

claimed that “3D, at the moment, is driving the bus

on this digital rollout”.22 The Los Angeles Times

wondered, “Has digital cinema finally found its killer

app?”23 The argument was that digital 3D finally

offered audiences something they could not get at

home or in conventional, non-digital, movie theaters.

In 2005, James Cameron resorted to the same old

comparisons for this new product, stating, “I think

digital 3D offers an opportunity to do something as

profound for today’s moviegoing audiences as the

introduction of color and sound. This is the next big

thing, and I think people are going to respond to

these really high quality 3D images.”24

The notion of 3D as a novelty might have been

more successful if studios and exhibitors had in-

vested themselves in 3D the way Twentieth Century-

Fox invested itself in CinemaScope back in the

1950s. Fox announced it would release all of its

future films in CinemaScope-only versions. In order

to screen The Robe (1953), theaters had to convert

to CinemaScope. With digital 3D, however, exhibi-

tors had the option of booking the film in 2D rather

than 3D – and in 35mm rather than in digital. The

message was quite clear: the studios wanted to

make as much money as possible and gave no

incentive to exhibitors who did not want to convert.

Going forward, 2D releases will haunt the digital 3D

revolution, giving dramatic evidence of its reaction-

ary nature. The same is true for 2D films converted

to 3D. Phony 3D threatens the reputation of genuine

3D.

Advocates of digital 3D argue that it boosts

overall revenue by 20 per cent (see chart) and point

out that 3D screens outperform 2D screens in box

office returns, citing films such as Avatar, which

grossed 70 per cent more in 3D than in 2D and Alice

in Wonderland, which grossed 53 per cent more in

3D (or see Monster House [2006] – less than 5 per

cent of the theaters delivered more than 11 per cent

of the gross). According to The Hollywood Reporter,

50 to 70 per cent of box office revenue for an individ-

ual 3D film is generated by its 3D release rather than

its 2D release, with 80 per cent of Avatar’s first

weekend grosses coming from 3D venues.25 It

should be noted that a considerable percentage of

these higher grosses is the result of per-ticket sur-

charges for 3D, which run from three to seven dollars

per ticket.

Problems with 3D

But the 3D bandwagon is not without its skeptics,

most notably Roger Ebert, who complains about the

dimness of the digital 3D image. He noted that The

Last Airbender (2010), a 2D to 3D conversion, looked

like it was “filmed with a dirty sheet over the lens”.26
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3D technology of the 1950s used two projectors to

run 3D, resulting in an acceptable screen brightness,

compensating for the light loss produced by the

polarizing filters on the projectors and the polarized

glasses on the audience. Digital 3D runs on one

digital projector, not two. The projector runs at 144

frames per second, sending 72 frames per second

to each eye, reducing the light projected by half, and

compounding the light loss from the filter and

glasses in any polarized system. SMPTE recom-

mends a screen brightness of 14 to 16 foot lamberts;

the best that a single-system digital 3D projector can

do is 4.5 foot lamberts which is clearly an unaccept-

able standard.27 In June 2011, Paramount an-

nounced it would “enhance” the brightness of prints

of Transformers: Dark of the Moon in an attempt to

deal with this problem.28 But unless 2D films, such

as Transformers, were made with conversion to 3D

in mind, additional light loss routinely occurs for 2D

to 3D conversions.

Problems with screen illumination became ap-

parent at 2D screenings in theaters equipped with

Sony “3D on 4K” projectors in Boston theaters in May

2011. Apparently, projectionists forgot to remove the

polarizing filters in the 3D projectors when projecting

2D films, leading to images that were 85 per cent

darker than normal.29 Equipment manufacturers,

such as Kodak, Barco, and Laser Light Engines,

foresee the solution to low levels of screen illumina-

tion in the development of laser light sources for

digital projection.30

Skeptics have also taken another look at the

box office results for 3D movies, noting a steady

decline in the percentage of opening weekend reve-

nue for 3D as opposed to 2D releases of the same

film. Daniel Engber of Slate.com traced the relative

percentages from 2004 to June 2010, noting that The

Polar Express earned 575 per cent more in 3D than

2D, Beowulf 135 per cent more, Avatar 70 per cent

more, Alice in Wonderland 53 per cent, Shrek Forever

After 48 per cent, and The Last Airbender 24 per cent.

But Toy Story 3 actually earned 5 per cent more in 2D

than in 3D.31 Some of the decline is certainly due to

increased competition among 3D films for the limited

number of 3D screens. Wide releases generally play

on 3000 to 4000 screens; if two or three 3D films are

released at the same time, there are simply not

enough 3D screens for them all.

In the summer of 2011, this decline continued

with films such as Green Lantern, Kung Fu Panda 2,

Pirates of the Caribbean: On Stranger Tides, Cars 2,

Harry Potter and the Deathly Hallows, and Captain

America earning roughly 40 per cent of their total

opening weeks’ box office in 3D and the bulk of their

earnings in 2D. Theater marquees in New York and

other major cities began to advertise that they were

showing films in 2D rather than 3D, deliberately

targeting audiences who were in revolt against the

surcharges placed on 3D tickets.32 Back in the 1950s

there was no surcharge on 3D tickets, but today that

surcharge can be as high as $7. According to

Thomas Hauerslev, Danish cinemas charge $15.45

for 2D screenings and $21.25 for 3D.33 In July, Malco

theaters, a chain of over 300 theaters in five states,

announced its plans to reduce ticket surcharges to

only $1 in response to what they called “the still

sluggish economy”.

In October 2011, Variety ran a short piece

entitled “Five 3D Myths That Will Not Die”.34 The

so-called “myths” were the following:

1. “3D is dead or dying.”

2. “Each time a big 3D movie fails, it’s just an-

other nail in the coffin.”

3. “Any problem today means bigger trouble to

come.”

4. “It’s all about 3D when you’re trying to lure

audiences into theaters.”

5. “Upcharges will kill you.”

The “myths” turned out to be valid consumer

complaints that had tarnished digital 3D’s image in

the media. In the piece, pro-3D exhibitors pushed

back, explaining that one or two good pictures (like

Avatar) could reverse declining figures at the box

Table. 2.
Declining

revenues for 3D
releases. From

Daniel
Engber,“Who

Killed 3D”,
Slate.com,
updated 15

September 2011.
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office (#1); that flops are due to bad movies, not to

3D (#2); that problems like poor screen illumination

are just “bumps in the road” of the technology’s

evolution (#3); that digital 3D never presented itself

as the cure for the industry’s problems (#4, even

though it did); and that audiences will gladly pay

surcharges to see films like Avatar (#5). The article

did nothing to allay industry fears about the problem

of digital 3D; it merely confirmed them.

The 3D bubble of 2009–2010 would seem to

have burst in 2011. Although Hollywood continues to

increase its output of 3D product – 37 are planned

for 2012, including re-issues of The Phantom Men-

ace and Titanic in 3D – 2D versions of 3D titles

continue to outperform 3D versions at the box of-

fice.35 At year’s end, Variety reported that “in 2011,

Hollywood bowed 36 major studio pics in 3D, com-

pared to last year’s 3D count of 22. And while the

number of 3D releases exploded this year, the for-

mat’s individual B.O. share decreased significantly

from 2010, when 3D accounted for 60% and 70% of

a film’s opening. That percentage has settled on

average in the mid-40% range this year. ‘The indus-

try’s love affair with 3D seems to have come to a

controversial crossroads’, said one distrib exec.”36

On another front, Roger Ebert has contributed

a blog entitled “Why 3D doesn’t work and never will.

Case closed”. He quotes Walter Murch arguing that

“3D films require [our eyes] to focus at one distance

and converge at another”, causing headaches and

eyestrain.37 In her two part blog, “Has 3D Already

Failed”, Kristin Thompson reviews the recent spate

of skepticism and complaints about 3D, including

the postings from Engber and Ebert, and concludes

that 3D will not save the movies from the inroads

made upon them by other leisure time entertainment,

such as videogames, iTunes and TV.38

At the same time, the industry has been

plagued with problems of “key management”, which

threatens to slow down the conversion from 35mm

film to digital. The Society of Motion Picture and

Television Engineers reports that each of the world’s

46,000 digital screens needs to have a separate key

to decrypt the digital files in which new digital re-

leases are kept. Because the industry has “no uni-

form solution for the delivery of Key Delivery

Fig. 2. Teaser
for the rerelease
of Titanic in 3D.

Table. 3.
Declining
attendance for 3D
does not bode
well for the
process. From

MPAA,
“Theatrical
Market Statistics,
2010”, page 11.
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Messages” (which enable theaters to run digital files)

or the collection of “Facility List Messages” (which

consist of data in the theater that identifies its equip-

ment as licensed to show particular films), the expan-

sion of digital screens can only create increased

stress on the distribution of digital films to theaters

as distributors attempt to respond to thousand of

certificate requests.39

Even if the novelty phase has done its job and

kick-started the sluggish rollout of digital cinema, the

reliance on 3D to do this does not bode well for the

industry. That is because 3D – always a bridesmaid

but never a bride – has, over the course of multiple

attempts to introduce it, never become a norm. This

fatal flaw lies at the heart of its status as a novelty.

3D relies upon emergence for its effectiveness with

audiences. It is essentially an avant-garde technol-

ogy, throwing itself at audiences and making them

aware of it as an intrusive rather than immersive

experience. It communicates its three-dimensional-

ity by seemingly emerging from the surface of the

screen and entering the space of the audience. In

doing so, as Bill Paul has argued, it violates/ruptures

normative space, calling attention to itself as an

attraction.40 If it is ever to become a norm, it must

cease calling attention to itself. This is what James

Cameron sought to do in Avatar by keeping the depth

of his image behind the stereo window and limiting

emergence as much as possible. Yet, if 3D is to be

3D, it must necessarily exploit the phenomenon of

emergence, violating the segregation of spaces that

lies at the core of the experience of classical cinema.

Digital cinema may have found its missing novelty

phase in digital 3D, but it now finds itself trapped

within that phase, like a fly in amber, unable to

complete its innovation and diffusion.
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Abstract: Digital 3D Cinema: Digital Cinema’s Missing Novelty Phase,

by John Belton

This essay looks at the delay in the conversion of motion picture theaters to digital projection in terms of

digital cinema’s lack of novelty value. It argues that proponents of digital cinema turned to digital 3D to

supply that missing novelty value and notes that theater conversions increased dramatically after the

release of Avatar in 2009 and Alice in Wonderland and Toy Story 3 in 2010. After reviewing problems with

3D exhibition, it argues against the likelihood of 3D becoming a new norm.

Key words: digital cinema, digital delay, digital theaters, digital 3D, key management, novelty, norm, printer

light numbers, screen illumination, set-up cards, technological innovation.
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