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ABSTRACT While Japanese broadcasters and manufacturers have been world pioneers in the
development ifhigh-difmition television and digital production technologies, they have been slow to design
a national system for digital television (D7Y) transmission. Present plans callfor the launching ifa new
satellite that unllfacilitateDTV transmissions by theyear 2000. This article examines the technological,
political, and economic issues that have delayed the advent if digital broadcasting in J apan, especially
compared to DTV broadcasting initiatives in Europe and the US. The article concludes that J apanese
economic and political investment in the analog Hi-VISion HDTV format led to the promulgation if
national industrial policies that inhibited the diffusion if alternative television technologies.
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A significant event in the history of communication techn ology occur red in 1993 as the
Federal Co mmu nications Co mmission (FCC) in the Un ited States concluded its testing
of several proponen t advanced television systems. Through its Advisory Co mmittee on
Advanced Television Service (with another obligatory acro nym, ACATS), the FCC had
conducted thorough qualitative and quantitative tests of five compe ting advanced
television (ATV) technologies. They were vying to be selected as the ATV standard to
replace the NTSC analog broadcast system in the US. It was a decision with multi
billion-dollar consequences not only for bro adcasters and consume rs, but especially for
the companies that had made significant research and developm ent investments in their
compe ting systems. Beginning on 8 February 1993, a Special Panel of the FCC's
Advisory Co mmittee convened in a suburban Washington hotel meeting room to select
one of the competing systems as the US transmission standard .i Four of the systems were
based on newly developed digital techn ologies, and one stood apart as the only analog
entry in the competition. It was a 'Narrow' MUSE system developed by Nippon Hoso
Kyokai (NH K), the j apan Broadcasting Co mpany, especially to meet the transmission
bandwidth requ irements of the FCC. NHK had perfected high-definition television as
their chosen ATV system , and had actually been broad casting throughout j apan from
satellite for over 4 years at the time of the Special Panel meeting. However, it came as
a rud e shock to NHK's engineers that Na rrow MUSE had not tested well compared with
the newer digital systems. On the fourt h day of the Special Panel meeting, NH K saw the
digital handwriting on the wall and withdrew MUSE as a compe titor.' It was a stunning
denouemen t for a techn ology that in 1986 was on the verge of def acto accepta nce as a
global standa rd for advanced television . Co mpetitors trum peted tha t the US has regained
its long-lost crown as an innovator in television techn ology. The j apanese juggern au t in
consumer electronic techn ology had been dealt a major setback, or so it seemed at the
time. The reality, in hindsight , is more complex than first appearances implied.
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There is a myth that J apanese broadcasters and manufacturers are somehow 'behind'
in the globa l competition to develop digital communication technologies, but this article
will explain that this only applies to the transmission aspect of the broadcast triad of
production, transmission, and reception. In fact, Japanese companies lead the world in
the development of digital television production systems.

There is no longer a question of whether or not Japan will make the conversion to
digital television broadcasting-the last unresolved question is when the transition would
take place. On 10 March 1997, the J apanese government announced that the planned
introduction of digital broadcas ting was being moved up from an interval spann ing the
years 2000-2005 to the year 2000 .4 T he J apanese shift from analog HDT V broadcasting
to a digital variant is an interesting subjec t of study due to the unique bro adcast
policymaking struc ture in J apan. The HDTV- DTV case study reveals much about this
struc ture and the interplay of powerful government agencies, the nat ional public
broadcaster NHK, and multinational equipment manufacturers such as Sony and
Matsushita.

The Developrrrem of HDTV Technology

J apanese scientists and engineers at NHK were the first in the world to perfect a
contempora ry analog high-definition production standard in the early 1980s tha t becam e
the Hi-Vision system adopted by the Society of Moti on Picture and Te levision Engin eers
(SMPT E) in the US as their 240 M standard." A MUSE6 compression scheme was
developed for national satellite transmiss ion of H DTV signals, and the first experimental
broadcasts started for I hour each day in 1989.

It seemed that, after decades of conflict caused by three incompatible global television
systems, that there might finally be a single advanced television system that would
eliminate international transcodin g requirements. However, when J apan attempted to
have the I I 25-line/60 Hz system adopted as a global production standard in 1986 by the
International Tel ecommunications Union (IT U), they were rebutTed by European
representatives . European manufacturers and governments were concerned about future
J apanese domination of their consumer electronics markets, as they had don e with VC R
hardware. The Europeans then pro ceeded to develop an incompatible I 250-line/50 H z
H DTV system, while the FCC in the US started an investigation into the creation of a
unique American transmission standard. NH K entered the Narrow MUSE variant in the
US standardization competition as noted above , but it did not fare well against emergent
digita l technologies developed by other proponents.

The Broadcast Technology Policymaking System in Japan

The technological superiority of digital transmission systems in the US led European
interests to phase out research in analog HDTV technologies in the early 1990s and shift
to digita l alternatives. With both US and European television broadcasters deciding on
massive and expensive conversions to digital technology, it begs the fundamental
qu estion as to why the Japanese stuck with their increasingly obsolete analog technology
so far into the 1990s. The question takes on increased relevance due to the imp ortance
of both North America and Europe as prime markets for the export of J apanese
electronic technology.

To comprehend this decision requires a brief explanation of the broadcast techn ology
policymaking system in Japan using the analog-to-digital shift in HDTV as a case study.
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Figure 1. J apanese HDTV policymaking mod el.
Source: M. Dupagne & P. B.Seel, High-difmition Television:A GlobalPerspective,Ames, Iowa State

Un iversity Press, 1998. © Iowa State University Press. Reprinted with permission .

Figure I outlines an HDTV policymaking model with four primary groups of actors.
From the left and moving clockwise, they are broadcasters led by NHK, the Min istry of
Posts and Telecommunications (MPT), the Ministry of Int ernational T rade and Industry
(MIT I), and multinational manufacturers such as Sony and Hit achi which have now
become household names around the world . At the nexus of this model is the
Broadcasting T echnology Association (BTA) and its High-Definition T elevision Co m
mittee (HDT C).

Create d by the MPT in 1985, the BTA7 was a government advisory organization
dominated by broadcasters and manufacturers that was similar in function to the
Advanced T elevision Systems Committee in the US. NHK was first among equals on the
Comm ittee as the primary developer and promoter of HDTV technology. NHK had
developed HDTV as part of its national mandate to investigate new broadcast technol
ogy, but its R&D role was also motivated by the need to protect its public-broadcaster
revenu e provided by fees assessed on viewers. New broadcast services such as HDTV
meant increased viewer fees. NHK also played a key role with the MPT in assigning the
production of Hi-Vision/MUSE hardware amongst manu facturers who were part of the
Association."
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In 1986, the BTA established a High-Definition T elevision Committee (H DT C)
specifically to investigate HDTV produ ction and transmission standa rds. How ever, by
this point the parameters of the Hi-Vision production standard were essentia lly locked-in
by NH K's 15 years of R&D with the techn ology. The MUSE compression system for
satellite transmission took longer to standa rdize, but the MPT adopted both standa rds as
fund am ental elements of the J apanese HDTV broadcast system in March 1991.9 The
cent ral role of NH K as the developer of both the production and transmission systems
cannot be understated. It had such a significant financial and political stake in the futur e
of analog Hi-Vision /MUS E that this was an importan t factor in the reluctance to
consider digital HDTV opt ions by J apanese decision makers.

The MPT and the Mini stry of Int ernational Trade and Industry also had significant
bureaucrati c interests in the success of Hi-Vi sion /MUSE , both intern ally and in potenti al
expo rt markets. In the late 1980s, the agenc ies actively compete d with each other to
become the cha mpion of Hi-Vision techn ology. They each conducted massive publ ic
relations campaigns with the goal of diffusing the new systems throughout Japan. The
MPT created a Hi-Vision Promotion Association (H PA) in association with television
manufacturers to showcase the techn ology during special events such as the 1988 Seoul
Olympi cs. MITI matched MPT's internal efforts almost campaign by campaign, but its
ultimate objective was to support the developm en t of HDTV technology for expo rt
throughout the world .

Last but not least, the multinational manufacturers involved in HDTV research and
developmen t had import ant stakes in the futur e of Hi-Vision /MUSE. Led by Sony, who
had developed the world 's first working HDTV produ ction system, these manufacturers
had varying fina ncial investments in analog produ ction and transmission hardware. T hey
were reluctant to abandon the analog techn ology while they still had ware houses full of
Hi-Vision cameras, VCRs, and television sets. However, they were hedging their bets by
investing in digital research while still prom oting Hi-Vision as the system of choice for
HDT V broadcasting in J apan .

Digital Television Production Fonnats

In the mid-1 980s, J apanese manufacturers developed a series of pion eering digital
television produ ction techn ologies. Starting with the 19 mm D-l format in 1986, through
the advent of 1/ 4-inch DVCP ro forma t in 1995, Sony and Matsushita (Panasonic) have
dominated the global market for digital produ ction systems. T able 1 lists the digital
television prod uction formats developed to date. It demonstrates that Japanese manufac
tur ers were making extensive investments in digital R&D while simultaneo usly support
ing the standa rdization of analog Hi-Vision during the period from 1986 to 1991.

The Digital Television Quandary in Japan

The DTV quandary in Japan was that NHK and electronics manufacturers had made
a $ 1.3 billion investment in analog HDTV technology and were reluctant to abandon it
prematur ely.10 The handwriting was on the wall for analog technology when the Na rrow
MUSE transmission system did not test well against digital systems in the FCC's Special
Panel deliberations in 1993. The impasse reached a critical point in 1994 when Akima sa
Egawa, Director of MPT's Broadcasting Bureau said J apan would develop a digital
HDTV system to replace Hi-Vision /MUSE. 1l Responding to a swell of protest from
NH K and equipment manufacturers, he recan ted the next day saying he 'did not mean
to imply the conversion to digital is imminent' .12 Articles about the controversy at the
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Table 1. Digital television production format s

Fonnat Tape Width Source(s) Manufacturer(s) Introduction Year

0 -1 19 mm J apan Sony 1986

0-2 19 mm J apan, US Ampex, Hitachi, Sony 1988

0-3 1/ 2 inch J apan JVC, Panasonic 1991

0 -5 1/ 2 inch J apan" Pan asonic 1992

OCT 19mm US Ampex 1992

Digital Betacam 1/ 2 inch J apan Sony 1992

0-6 1/2 inch Europe BTS (now Philips) 1993

DV 1/4 inch J apan Panasonic, Sony 1995

Digital-S 1/2 inch J apan JVC 1995

D·VHS 1/ 2 inch J apan JVC 1996

"T here is no 0 -4 digital forma t as the number '4 ' carries conno tations of death in parts of Asia.

Source:]. C. Foust, 'Videotape formats' , in P. B. Secl and A. E. Grant (cds), Broadcast Tuhnology Update, Boston,
MA, Focal Press, 1997, pp. 86- 90.

time indicated that manufacturers with large investments in Hi-Vision were concerned
about Mr. Egawa's remarks.13 However, these same j apanese manufacturers were world
leaders in DTV technology, and both Sony and Matsushita were busy perfecting new
formats for digital HDTV produ ction .

At the 1997 Nati onal Association of Broadcasters convention in Las Vegas, Sony
introduced a new digital 1/2-inch HDCAM format with lightweight camcorder. This
format brings digital HDTV recording into the weight and price range of their dominant
Betacam system for electronic news gathering (ENG) and electronic field production
(EFP) broadcast applications. Panasonic introduced a modified D-5 VTR with digital
HDTV pro cessor , and displayed their DVCPro system for 525-line EFP-ENG recording.
Panasonic 's D-5 high-definition system was initially specified by the CBS television
network for futur e HDTV program playback in the US.

The problem in j apan is that Hi-Vision is still the 'official' HDTV studio production
standa rd, but this will likely change in the next 24 months. However, a standardization
battl e may ensue between Sony's HDCAM and Panasonic's D-5/DVCPro formats for
acceptance in j apan.

DTV Tran s nllss ion vi a Direct Broad cas t Satellite

Plans for j apanese DBS transmission conversion from analog to digital systems are
underway . The BS4-I satellite was laun ched in early 1997 with thre e analog NTSC
channels and one analog HDTV MUSE channel.!" A new BS4-II satellite will be
laun ched by the year 2000 with up to six digital HDTV channels plus transponders for
the digital simulcast of analog channels on the BS4-I satellite .l" The j apanese stra tegy for
making the transition to digital broadcasting will mirror that in the US by digitally
multipl exing the four analog BS4-I channels as digital equivalents on one channel of the
BS4-II satellite. In the year 2007, plans call for the replacement of the BS4-I system with
a new BS5 satellite that will transmit either digital or analog channels based upon market
penetration by digital television receivers in j apan.

The DTV broadcast conversion for japan will be much simpler than for the US. By
relying on direct-broadcast satellites for HDTV and DTV transmissions, j apan can make
the transition by simply putting an upgraded model in orbit. The US will have to add
1500 new DT V transmitters at stations throughout the nation to achieve its simulcast
strategy.
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Figure 2. Outline scenario for digital HDTV broadcasting proposed by the study group.
Source: NHK, 1997.

On the reception side of the broadcast triad, analog MUSE HDTV programming is
now transmitted 17 hours daily from the BS4-I satellite. There are over 400,000
Hi-Vision receivers in Japan and an additional 1 million homes have NTSC receivers
with MUSE converters.!" A future potential problem is that the national transition to
DTV broadcasting will require digital-to-analog converters for all analog HDTV and
NTSC sets. The large installed base of analog widescreen sets in both NTSC (EDT V)17

and Hi-Vision (H DT V) formats indicates that there will be a significant market for these
converters after the simulcast period ends .

Space is at a premium in manyJapanese homes and apartments. A potential problem
with large direct-view CRT displays may be solved by the advent of plasma flat-panel
displays (FPDs) that are now on sale in Tokyo. If FPDs can be manufactured in large
screen sizes at a reasonable cost, these displays could have a significant effect on HDTV
diffusion throughout the world. Flat-panel displays would mean that large-screen HDTV
sets could be embedded in the walls of rooms without taking up extensive floor space as
do CRT models . Japan manufacturers lead the world in the development of FPD
technology and have made significant R&D investments in this area.

Conclusions

While the nation ofJapan may be somewhat of a comparative laggard in the develop
ment of digital television transmission systems, Japanese manufacturers lead the rest of
the world in production and reception technology. Of the six 'D' series DTV production
formats , five were developed inJapan. No other broadcaster can match NHK's 17 hours
of daily HDTV programming, and only European broadcasters working in 16:9 formats
have an equivalent level of experience with widescreen television production. The
national investment in analog Hi-Vision/MUSE technology was high, but it laid the
technical foundation for the implementation of digital television transmission in the year
2000.
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The Japanese DTV case study demonstrates that there are occasional drawbacks to
being a pioneer in new communication technologies. The conventional wisdom is that
innovators always have a competitive advantage in being first to market , and this might
have been tru e for NHK if European competitors had not blocked the global standard
ization of Hi-Vision in 1986 . The European Union then went on to demonstrate the
flaws inheren t in the creation of industrial poli cies designed to promote technological
champions such as its analog HD-MAC system. The government-industry monolith
known as Japan Inc. was a victim of its own industrial polici es that coerced the
promotion of analog Hi -Vision/MUSE even after it became clear in 1993 that digital
technology was superior in almost all respects . The DTV transition case study demon
strates the perils of having government officials or corporate executives dictating
industrial policies that anoint unique communication standards to protect native indus
tries or to promote export markets. In a rapidly evolving glob al market for digital
communication technologies, promoters of distinctive national or regional standards may
find that the rest of the world has passed them by in efforts to forge global standards that
promote, rather than inhibit, the international exchange of information . The develop
ment of international protocols concern ing the Internet are a prime example of this .

Japanese broadcasting officials and manufacturers have now recognized the benefits
of digital television transmission and have created a national transition plan. It remains
to be seen if their transmission system more closely resembles the American ATSC 18

standard or if they will model it after the European DVB I9 digital broadcast standards.
One trend that is em erging on a global basis is the acceptance of a digital HDTV
Common Image Format (H D-CIF). The primary barrier to a global widescreen digital
television standard (national industrial policies aside) is the 50-60 Hz variation in world
electrical systems . One proposed solution is to allow time (frame rate) to vary from nation
to nation while space (image size) remains cons tant. The HD Common Image Format
based on a widescreen 1080 X 1920-pixel digital display has been proposed as a spatial
constant to simplify international program cxchangc.i" The world may never have a
single system for HDTV production and transmission, but the HD-CIF would be a
positive first step toward a lingua .franca for the global electronic exchange of television
programs.
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