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Abstract

The production of petroleum on the Norwegian canttal shelf began in 1971 and expanded
rapidly to cover 52 fields and numerous installagiand production facilities today. Early on,
these installations were connected to the showeelisas to each other through a number of
communication infrastructures, facilitating infortima flows related to production, staffing
and security. This paper explores these flows filoerearly period of exploration in the late
1960s and up until the near present. It highligioie various organisations and regulatory
regimes shaped these infrastructures. Three conmation technologies provided the
backbone for the information flows on the Norwegtantinental shelf; Radio, satellites and
fiber optics. Historically, the primacy of eachheology varied over time, just as their modes
of governance. Firm decisions on integration ointigration of infrastructural services and
ownership has shaped this, just as different régylapproaches. In this paper, | argue that
each of these technologies were shaped by a séterent relations between network
operators, production companies and governing agewt national and international
character. Consequently, the connections offsh@seen as shaped by a set of onshore
relations. Subsequently, these offshore connectiandd alter the ties between
telecommunication network operators and oil oppgatiompanies to such a degree that the
oil producing companies would become telecommuitinaiperators in their own right in the
early 2000s.

Introduction
In June 1966, the American rig Ocean Traveleredadgitilling for oil on the Norwegian
continental shelf. Three years later, the firsgjéadiscovery was proven at The Ekofisk field.

Ekofisk became the first developed field on thewgian continental shelf, initiating



Norway'’s oil economy as well as drawing large, nmaitional petroleum companies such as
Phillips Petroleum, Mobil and ELF to the area.

While production of oil on Ekofisk began modestigrh a floating rig in the summer of 1971,
permanent installations and an oil pipeline to Seksin England were in place four years
later. Throughout the 1970s, fixed production wataleished on several fields in the North
Sea, creating a large technological system madg hpge, integrated gravity platforms made
of concrete. Its oil was loaded in tankers on thkl funtil the Norpipe oil line to the UK was
completed in 1975, creating another large techncébdgystem of pipelines facilitating

transportation of oil and natural gas to the sheubsequently also to Norway and Germany.

In parallel to the enlargement of both the produrctnd distribution systems, various
communication systems were developed, functiongpgipes for information and
communication. Some tied the fixed installationgh® shore; others linked installations to
each other. Together, they made up a set of lalgedmmunication networks, some privately
operated, some ran in cooperation with the Norwegelecommunication Administration

(NTA, now Telenor), a state-owned telephone monppgdical of the era.

Conventional telecommunication technology wouleéofprove inadequate in the hostile
conditions of the North Sea. Furthermore, the gaglgical position of the wells, beyond the
optical horizon from the shore, made technology téked on line of sight useless.
Consequently, the environment as well as the paaticmeeds of the oil companies would
often be a driving force behind the introductiomefv communication technologies, such as
satellite technology and fiber optical networkse$é processes of technological change are

this paper’s point of departure.

! For a thorough examination on the early periothefNorwegian oil economy, see Tore Jgrgen Hariach
Gunnar Nerheimkra Vantro Til Overmot%1992), Gunnar Nerheim and Frida Dahlbdétg,Gassnasjon Blir Til
(1996). For a summery, see the introductory chapte®le Andreas Engen, "Rhetoric and Realitieg Th
Norsok Programme and Technical and Organisatiohah@e in the Norwegian Petroleum Industrial Coniplex
(RF - Rogaland Research, 2002) and Ole Andreasbker, "The Development of the Norwegian Petroleum
Innovation System: A Historical Overview," iWorking papers on Innovation Studigslo: Center for
technology, Innovation and Culture, University cfl@ 2007).

2| have previously presented the history of thesstructures in Norwegian; see Gard Paulsgormasjon
over Nordsjgen: Telekommunikasjoner Pa Norsk SdEeldvika: Handelshgyskolen B, Institutt for
innovasjon og gkonomiskorganisering, Senter folimgslivshistorie, 2005). This was elaborated ireaayal
account of the history of telecommunications in\May. See Lars Thu&ye Forbindelser: 1970-200@®slo:
Gyldendal, 2006).



In many ways, this particular environment of deeg, $1ostile conditions and large, integrated
platforms, was a miniature of the radical changdsoth technology and governance in
telecommunications during its first 35 years ofrgpien: Fundamental technological change,
deregulation and the shifting nature of demand \a#tréeterminants that were important in
deep waters of the North Sea, just as in teleconations in general. This paper highlights
how these general trends were constituted in afseishore relations between network
operators, telecommunication administrators, athpanies as well as international
organisations, and how these relations shapedotinencinication backbone of the emerging
petroleum industry. | also investigate how offshooanections subsequently would shape the
relations onshore. For reasons of clarity, | hdwesen not to consider relationships between
the telecommunication manufacturing industry, etheugh interesting relationships between
oil companies and suppliers of telecommunicatiammgent were forged and, indeed,

important®

The focus on relations might seem a bit at oddk thi¢ sources applied, first and foremost
because of a considerable asymmetry: It is basekeoarchives from the NTA. It also lacks
of primary sources to investigate the more curements. | have tried to rectify this by a
number of interviews of actors from both the NTAnal as the involved oil companies,
some in person, others by telephone. Some of teeviawed actors also supplied a number
of comments by mail and e-mail, correspondencehastbeen important to the empirical
foundation of this paper. All of the interviewedshr@ad the Norwegian report, and approved
the use of citations and references to them. | bés@relied on a number of secondary

sources, such as trade journals, newspaper amatcbseports.

This paper proceeds in five short parts. Firstlate my empirical study some more general
guestions related to of technological change irastfuctures. Second, | identify the
organising principles and decisions that led theainpanies to use traditional maritime
radiotelephony and coastal radio in the early geobexploration and production of oil.
Third, | investigate the extensive use of satetétghnology from around the mid 1970s. |

point out the main drivers behind this change amdesimportant events that reinforced the

% Innovation studies, and in particular researctoaihg the innovation systems approach, has empédsiser-
producer relationships as an important part ottéwesformation of telecommunications. See B. A. dvail,
"Innovation as an Interactive Process: From Used&eer Interaction to National Innovation Systents,"
Technical Change and Economic Theay. G. Dosi, et al. (London: Pinter, 1988).



relationships between the NTA and the oil comparkesirth, | discuss how the relationship
between the NTA and the oil companies substant@ddnged when fiber technology became
a feasible solution to the gradually more extensaebinological demands from the mid
1990s. In my conclusion, | point to possible litdetween technological choices and
governance models and assess the impact of threetdulenological systems to the operations

on the Norwegian continental shelf.

Telecommunications and technological change

In essence, this paper examines choices aboutdiegyn While these choices were played
out in hostile conditions, they were also part ofi@e general transformation of
telecommunications, both organisationally and tebtgically. Among other things, this
involved the demise of national champion manufartiand the liquidation of monopolistic
regimes. This change has in general been underatadadical transformation induced by
digital technology, and as intertwined with a geh@olitical will to liberalise the state-
owned monopolies dominating telecommunicatibAsiother dynamic in this broad
transformation involved the changing roles of usdrglecommunications, and especially
large user organisations creating integrated nésvoypassing the public networks

dominated by state-owned monopofies.

The evolutionary economist Christiano Antonelli lpaénted out some characteristics of this
process: "The new cluster of technological chamgg@duced in the telecommunications
service industry from the late 1960s and untilrthd 1980s had [...] all the characteristics of
a localized process of innovation led by large aaed users®Furthermore, Antonelli has
pointed out that during the 1970s, an innovatistey dominated by interactions between
network operators and manufacturing firms was engkd by a triangulated system where
large users increasingly focused and directed iatons together with and in some cases, in
opposition to, operators and produceWithin Antonelli's framework of localized

technological change, the distinction between imtion and diffusion is blurred, and

* One sufficiently broad account of this is presdrteMartin FransmanTelecoms in the Internet Age: From
Boom to Bust To...0xford: Oxford University Press, 2002).

® Eli Noam, "The Tragedy of the Common Netwrok: Tiyefor the Formation and Breakdown of Public
Telecommunication," ifPrivate Networks, Public Objectivesd. Eli M. Noam and Aine Nishuilleabhain
(Amsterdam: Elsevier, 1996).

® Cristiano AntonelliThe Microdynamics of Technological Changeutledge Frontiers of Political Economy
(London ; New York: Routledge, 1999), 141 - 42.

" Ibid., 133 — 42.



consequently, the adoption of new technologiesdgyrsiof telecommunication services could

be viewed as a complementary component of a brgadeess of innovation.

The sudden demand for telecommunication serviceae@horwegian continental shelf
provides an ample opportunity to point out somesafeatures of such a process. The oil
companies that first started drilling in the No&ba was certainly large users, such as the
American companies Phillips and Mobil, and Frentl B-urthermore, their counterpart, the
NTA was in many ways a traditional telecommunicatmonopoly that could be expected to
be in opposition to the demand of large users,edaitking a manufacturer of national

champion proportion%.

However, the conventional wisdom on the historgattllite communications has typically
been a history not concerned with localized teobgiobl change and user organisations.
More conventionally, research has pointed out the of government funded research and
development, international cooperation and addiligrthe innovativeness of American
manufacturers of satellite technology. All in &lhad all the characteristics of technology
push? Similar, but often more nuanced arguments couldasily found within the history of
fiber optical technology® However, when looking closely at technologicalicke at the
local level and in particular in periods where @liint technologies exhibited considerable

degrees of fungibility, the changing role of largeers becomes more apparent.

In the following, technological choices are consadkintertwined with organisational ones.
The localized technological change embodied iretr@ution of the communication
infrastructures can be analysed within a framewioak has emerged in the intertwined
literature concerned with the transactional andabdjpy considerations in the micro-analysis

of firm decisions:* At this intersection, transaction costs and cdjtisi are analysed as

8 On the history of telecommunications in Norwaye 3éue Nye Forbindelser: 1970-20050n the structure of
the Norwegian telecommunication industry, see SvArrChristensen, "Switching Relations: The Rise Ball
of the Norwegian Telecom Industry" (Bl Norwegiarh8ol of Management, 2006).

° A short historiographical overview is found in Déw. WhalenThe Origins of Satellite Communications,
1945-1965 Smithsonian History of Aviation and Spacefliglrigs (Washington, D.C.: Smithsonian Institution
Press, 2002).

10 A journalistic account is Jeff Hecl@ijty of Light : The Story of Fiber OpticRev. and expanded ed., The
Sloan Technology Series (Oxford ; New York: Oxfadiversity Press, 2004)..

" While often considered separate strands of resetireir co-evolution is sought out in Michael @cdbides
and Sidney Winter, "The Co-Evolution of Capabilt@nd Transaction Costs: Explaining the Instituglon
Structure of Production Strategic Management Journ2b (2005).



fundamentally intertwined in the determination eftical scope of the firm, such as whether
or not oil companies should or could integrate wsource the operations of infrastructures.
Jacobides and Winter has argued that radical téogjical change often leads to a period of
vertical reintegration, often rendering prevailingnsacting practices obsoléfeAs such, one
would expect that radical technological change wadehd the oil companies to integrate
communication systems, and more incremental onesdwoake disintegration and
transactions possible. Indeed, the technologicahgas that occurred in the communication
systems applied offshore oscillated between increah@nd radical, just as the dominating
governance models oscillated between integrationdasintegration. However, this latter
oscillation was more often than not determined karger regulatory regime rather than firm
decisions. To understand these changes, one haaslyse the changes in governance as
shaped by a larger set of determinants than thagmged in the co-evolutionary framework
of Jacobides and Wintét.One such approach is found within the socio-tezdiriterature on
large technical systems (LTS), which at least isspag has related their studies of
infrastructures to organisational set-ups and gwmaze-* Where both transaction costs and
capabilities are frameworks concerned with decs@irthe firm level, the LTS approach is
one which explicitly are concerned with infrasturess. In the following, | highlight how the
changing relations between offshore and onshorantsgtions and technologies necessitate
an understanding of decisions both at the firmlland at the infrastructural level, an

understanding that are strengthened by an eclggpicoach.

The following limited study of communication netwerand the emerging Norwegian
petroleum industry has both theoretical and emgdinelevance to numerous fields and
research traditions. However, this is primarilyhastorical study which put emphasis on a set
of different factors and determinants, rather tbae limited to one theoretical framework. |
will proceed with what primarily is a narrative tasy of the development of technology,
regulatory regimes and the involved parties andratysis of that history.

Radio to the shore

From the mid 1960s, a growing amount of exploratdhing and seismic trials was

conducted on the Norwegian continental shelf, imvg jackup drilling platforms and ships.

2 1bid.: 409.

3 bid.

14 Contributions to the large technological systeitesdture that explicitly adopt the governance tamafound
in Olivier Coutard,The Governance of Large Technical Systémsdon: Routledge, 1999).
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Naturally, this involved the employment of marir@anunication technologies, such as
marine VHF radio and mobile radio telephony. Howewas the activity increased, both oll
companies and the NTA understood that these systemlsi not meet future needs, even
though the future of the Norwegian petroleum industas still up in the air. Nevertheless,
NTA started searching for new solutions duringgsbemmer 1965, but private, licensed
channels and public radiotelephony would have fficguin the initial exploration phase and
up until the mid 1970¥%

The oil companies were forced to comply with a tatpry regime designed for the shipping
industry, something that also continued when figeztiuction facilities started operating

from the early 1970s. Among other things, this imed a strict demand for radio operators on
every installation, even on installations withirsgaeach of each other. All installations were
required to staff their radio facilities 24 hourday, so they could monitor the international
calling and distress frequency. Initially, this weesceived as too strict and too demanding by
the oil companie¥®

Adjustments made to the agreements between theatitiAhe oil companies would

gradually loosen up the demands on radio operatmsquipment, such as radio installations
on lifeboats. Simultaneously, the oil companieststharguing that a substantial improvement
to the communication infrastructures was needee. i@portant part of the argument was the
envisioned way of production, which involved a ddesable degree of remote coordination
and supervision. One example is found in a letanfPhillips Petroleum to the NTA sent in
1972:

A high degree of automation remote control and nooimig will be required. This will necessitate
substantial channel capacity for data transmissiopervisory control functions, facsimile, status
reporting and voice communication as well as comioation status, alarm signalling and service
channel’

15 The following is based on documents found in tfeiaal holdings of the Norwgian Telecommunication
Administration (Teledirektoratet), now depositedhie national Archives (Riksarkivet) in Norway.thre
following, | denote Teledirektoratet as TD and Ritgvet as RA. The references to particular ardhiva
documents follow the references used by the NTAardbbreviated in Norwegian.

'8 Thor Aresvik, former head of telecommunication®hillips Petroleum Norway, correspondence witthant
5™ January 2005.

173, F. Walker, Radio Equipment Supervisor, Philletroleum — P. Mortensen, Radio Department, NTX, 3
October 1972, Dcm 0311, A, TD, RA.
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This was practically impossible to achieve withulag marine VHF radio or radiotelephony.
Therefore, the oil companies planned on using soatter to reach the shore with dedicated,
private lines. By scattering radio signals into tteposphere, these radio transmitters could
reach beyond the optical horizon, and had a laagaaty. However, the NTA was reluctant

to employ troposcatters, on regulatory and techgios reasons:

Use of troscatterlinks are related to numerouslprob, as it uses a large proportion of the
available spectrum, it involves a high degree @fitherisks to be in the proximity to the transmitte
and above all, two relatively large parabolic antenhas to be mounted on the platforms, which
will involve a lot of problems on the platforrs.

At the same time, the NTA argued that troposciditiks would breach the existing regulatory

framework:

According to Norwegian law there is a monopoly &iton where Televerket (NTA) can issue a
license according to certain rules for a limitadgke private communication system, - but not for a
private carrier where several users are involvéiis Teans that a troposcatter system from
mainland out to one platform with a distributiomVine of sight (or tropo) links for several users,
would have to be established, owned and operatédidy*

What was the alternative? In one letter from RpsliPetroleum to the NTA, the most likely
candidate, satellite communications, was dismisgathted the following: “It is highly
unlikely that the present satellite capabilitieadobe consistent with out pipeline
communication needs”In part, the Phillips’ representatives were rigkttthat moment,
Norwegian satellite capacity for domestic use ditlexist, and the international satellite
capacity was restricted to international traffionSequently, and for the time being, the NTA
reluctantly accepted the troposcatter alternabuéjnsisted that the link would have to be
owned and operated by the NTA. During 1973 and 1B&INTA called for tenders for the
troposcatter link equipmeft.Nevertheless, actors within the NTA continuedrgua against
the use of troposcatters. Their alternative walssstiellites. Would it be possible to draw

support to this, when the oil companies were scapéind no domestic alternative existed?

'8 Note, 13th May 1974, TR/74/637,57/JVE, Samban8ilbard og oljeindustrien i Nordsjgen, Dib 0735,
Teknisk avdeling (T), TD, RA. [My translations]
19 (i

Ibid.
20 etter from J. F. Walker, 300ctober 1972 to P. Mortensen, Radio DepartemeR#.Nbcm 0311, A, TD,
RA.
2L Note from Administrasjonsdirektgren — merknaahétat av 8. mars 1974 — TRS/74/Trn — vedrgrende
oljevirksomheten i Nordsjgen — anskaffelse av tsgatterutstyr for permanente sambad til EkofiskFagg-
feltet, Dcm 311, A, TD, RA.



Satellitesin orbit

To pave way for the satellite alternative, botteinational relations and internal resources
within the NTA had to be mobilised. First and foxest) the NTA had to align their
preferences with the internationalised and instinalised satellite communications
cooperation that emerged during the 1960s and 18 Asthe US Congress decided to create
“its own ‘chosen instrument” to develop the globammunications satellite system and
funded the establishment of Comsat in 1962, amnatenal system for satellite
communications were put into existence in the figdf of the 1960s under the name

Intelsat®® Partly as an extension of the U.S. governmentspren organisation Comsat, and
partly built as an reaction to the Comsat by theogean PTT administrations, Intelsat was
formed in 1964 to own and operate the global steadystent* This system provided satellite
capacity suitable to the oil companies, but Intelgauld initially not approve the use of their
satellites to meet domestic needs, as the systemestiicted to international traffic. As long
as the Norwegian continental shelf was consideneartaof the domestic telecommunication

system, Intelsat’s policy would be difficult to ags.

Another prerequisite for paving the way for sateltommunications to offshore installations
was strictly local: The NTA needed employees witlowledge about the technology. The
NTA hired John Ragnar Veastad in 1962, the firgfieer with responsibilities related to
satellite technology in the NTA. During the 1970shn Ragnar Veastad became an important
spokesperson for all things satellite within theA\&s well as one who could actively lobby
for a change in Intelsat’s policy towards domesadfic by actively participating in the
international organisatiofi.During the early 1970s, it became clear that othembers of
Intelsat were interested in a similar policy chang8A wanted to use Intelsat’s satellites to
reach Hawaii and Alger wanted to reach their sautbases by utilising the international
satellite system — both examples of what basivadly domestic use. The Norwegian
representatives would take advantage of this.

2 A historiography as well as an interpretationhef history of satellite communications is providedVhalen,
The Origins of Satellite Communications, 1945-1965

2 1pid., 17.

4 |bid., 155. To fairly contemporary expositions lotelsat are Michael E. Kinsle@Quter Space and Inner
Sanctums : Government, Business, and Satellite Gaoation(New York: Wiley, 1976), Judith Tegger
Kildow, Intelsat: Policy-Maker's Dilemmé_exington, Mass.,: Lexington Books, 1973).

% For travel reports minutes of the Intelsat meetjrsge the following archival series: AFU ISCS 196868,
Dcp 0336, Utenlandsk seksjon (AFU), A, TD, RA; ICS@ngter, 1965 — 1967, Dm 0790, T, TD, Ra; ISCS-
mgter, 1963 — 1973, Dm 0791, T, TD, RA.
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However, it was not the question of getting modsymmunication technology to the

concrete platforms in the North Sea that would prdecisive. Early on, John Ragnar Veastad
had established an informal contact with Joachinsétaan American researcher at Comsat
Labs, the American part of the Intelsat organisatitaiser became increasingly interested in
another communication problem that was particdadaerway’s geography: How to reach the
archipelago of Svalbard, Norway’s northernmost ostfnalfway between Norway’s

mainland and the North Pole. To a satellite engiréealbard posed a particular technical
challenge, as its geographical position betweeant81 degrees north was thought of as
unreachable because it would involve a very lowatlen angle for the transmitting parabolic
aerial?® To the population on Svalbard, the interest ieltgs was, on the other hand,
primarily related to their need for communicatieamshe mainland. By aligning technical
interest with Intelsat’s dominating party, Comseth that of policy change, NTA hoped they
could solve two problems: The “Svalbard problemiedl as the possibility to use satellite
communications to reach the concrete platformswiaatbeginning to pop up in the North

Sea.

In 1972, Comsat agreed to assist the NTA in agsgé$ise probability of using satellite
communications in an arctic environment. Joachinsé&@and Dave Reiser joined a team of
researchers and engineers from the NTA duringuhenser months of 1974 at Svalbard to
research the possibility of transmitting and reicgj\satellite signals in such conditions. The
results, and their initial scepticism, were repoitethe internal Comsat publication Comsat

News in the following manner:

The very low elevation angle of a little over oregytke, together with our ‘ocean view’, produced
severe fades — a phenomenon we had to come toatadyeasure. However, with a little extra
margin from our equipment, we established a goaditguchannel for telephone and Xerox
telecopier facsimilé’

2 Within the NTA, research on the possibility toliaé satellite communications in Svalbard had bgeing on
since the late 1960s. NTA's research establishnidoryegian Telecommunication Research (NTR), was
among the skeptics. Indications on this is founihiarnal research reports, published in Norwegtee Odd
Gutteberg and Hakon Nymoen "Fjernsynsoverfgringwihlbard via geostasjonaer satellitt: En vurdeang
systemparametre”, Intern rapport, IN 18/69, 8. 1889, TF; See also Odd Gutterberg, "Fjernsyn- tay el
telefonoverfgring til Svalbard via Intelsat I\V”, Tiapport nr. 41, 1971.

27 Joachim Kaiser, "A measurement experiment in &inel lof the midnight sunGomsat Newsjovember-
desember 1974, p. 2-3.
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The experiments were succes£fliThe trials in Svalbard proved it possible to usery low
elevation angle to send and receive traffic, antsequently made satellite communication a
viable solution to the communication problems for Svalbard islands. Within the NTA, this
increased the viability of offering a solution basm satellite communication to the oll
companies in the North Sea, partly because it codildence Intelsat on changing their
policy, but more importantly because it could pdgva solid financial argument for
purchasing satellite capacityAs such, Svalbard and the concrete platformsebth

companies were intimately bundled together.

Negotiations regarding a change in Intelsat poleye advanced on a broad front already
prior to Kaiser’s experiments at Svalbard. The Alyerepresentatives fronted this within
Intelsat, arguing for the possibility of using lists capacity to transmit telecommunication
to their southern oases. The economist MarcellusvSjuotes sources in the Intelsat-system

regarding this change:

The Finance Subcommittee, considering the Algaeauiest, stated that “most” of its
representatives ‘agreed it would be in the intepSNTELSAT to establish [...] a new type of

space segment utilisation for domestic servicaaguspare capacity at a reduced charge. It seemed
reasonable [...] to expect that by this means traffiald be attracted to, or retained by, the
INTELSAT system on a scale which would improve fihencial position of INTELSAT as a

whole and effect a reduction in the space segnsitfor each user in the whole syst&m.

By pointing out the existence of surplus capaa@sywell as strengthening the financial
position of Intelsat, both Algerian and Norwegiapnresentatives were able to create a new
type of space segment, namely one intended for didereervices in 1973 and 1974.
However, in the Norwegian case, NTA had to strikkekcate balance: Since the oil
companies’ concrete platforms were not formallyt paiNorway’s territory, Norwegian
representatives had to push the Svalbard-arguménbvntelsat. When dealing with
government relations in Norway, the opposite wdiddhe case: Funding for ground stations
were sought as a part of facilitating the emergiih@conomy. Nevertheless, it became

2 A technical report is found in "Measurements opwspheric fading and crosspolarisation in the@rrting
orbital test satellite”, TF-rapport nr. 9, 1981epented at the Second International Conferencentenfas and
Propagation, York, England, 13th - 16th April 1981

#Veastad and H&konsen, Kommunikasjon til oljepbatifer i Nordsjgen og til Svalbard, April 8th 19Dib —
0736, T, TF, RA.

30 BG/F-2-3. ' October 1973, paragraph 35, p. 15. Here quoted Marcellus S. Snownternational
Commercial Satellite Communications : Economic Bofitical Issues of the First Decade of Intel¢siew
York: Praeger, 1976), 67.

%1 The Norwegian part of the agreement is found in6BR.2 Intelsatavtalen, Dh 0673, Divisjon for radip
TD, RA.

11



increasingly obvious that the Norwegian governnventld not fund such an endeavour as

other infrastructural undertakings were considenede important?

Consequently, the NTA turned to the oil compantegét funding. Not only would the oil
companies have to purchase the equipment needibeiolown installations, they would also
provide substantial funding for the earth statiartlee shore, which would be owned and ran
by the NTA, as well as provide a point of entrySealbard. While this proved to be a point
where the [...] initially would disagree, an agreemggtween the oil companies Phillips
Petroleum, ELF and Mobile on the one hand sideNif@l on the other were signed in the
summer of 1974, creating the Norsat systéfne of the arguments that would convince the
oil companies was financial: Intelsat-ready smaitle stations would amount to

approximately the same as a troposcatter ternmacabrding to NTA’s expert.

According to the agreement, the earth station wbeltbme a property of the NTA, while the
oil companies got a license to set up and opeeateitals on their own installations. The
agreement also opened for licenses to operatesaablish local radio relays on the various
platforms. This latter part paved the way for avate” telecommunication netwobetween
the installations offshore, mainly consisting otmiwave- and troposcatterlinks owned and
operated by Phillips Petroleutn.

In turn, this rested on an increased use of th&hofe communication system. Just six years
after being put into operation, Phillips Petroleoperated a network that consisted of more
than 1000 telephones and 13 local switches, a@erable private network at that time. One
contemporary observer stated that these systenssittwed an essential part of the production
systems and that a blackout would immobilise thi&g on the platforms immediately,
mainly because of a steady development of telensgsiems that depended on data

communication network®.

%2 John Ragnar Veastad, interview with authof? $@ptember 2004.

% John ragnar Veastad, "The Norwegian Domestic Comization Satellite SystemTelektronikk no. 1 (1978).
% Hans M. Fjgsne, "Bruk av Intelsat IV for kommursi@n til Nordsjgen og Svalbard”, TF-notat 10/4 1974

* @yvind Roth, interview with author"™8ctober 2004 and Thor Aresvik, interview with aarth2  October
2004.

% @giyvind Roth, “Telekommunikasjoner i Nordsjgemglektronikknr. 3/4, 1982, p. 238 — 243. Another similar
and contemporary observation is found in Thor Ailes\Datamaskinene vet alt'Ekofisk nr. 1, 1984, p. 8-9.
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Kommer.. 3" More importantly, administration systems was sjombved offshore...

Summing up, the constellation of changing relatibesveen the NTA and Intelsat proved
decisive when novel technology like satellite commimations was introduced to the
petroleum industry in the mid 19785lInitially, the oil companies argued for troposeast

but would later on prove an important financialkiag for satellite alternative. The setup of a
NTA-ran earth station, and the privately operatetivorks offshore, would both prove
important when a considerable redesign of the asg#innal and technological setup were

started in the early 1990s.

Fiber-optical networkson and under the seabed

The petroleum industry operating at the Norwegiamtioental shelves during the 1970s was
largely foreign controlled. However, during the 088this was slowly transformed into a
system also consisting of Norwegian oil comparassyell as a large domestic based supplier
industry. Among other things, this involved the egemce of the state owned oil company
Statoil and a concession system that would graglsangthen Statolil to totally dominate the
development on the Norwegian continental shelvékeriate 1980s. One obvious example
was the development of the large oil field Gullfakere production started in 1986. Located
in the northern part of the North Sea, Gulfaks@ap#s what has been described as a
Norwegianisation of production and technology, wflkistrated by the large, integrated
Condeep (concrete deep water structure) platfoitrhas also been described as [...] “a
purely political project in which considerationseshployment onshore dominated concerns
about technical and economic factors offshdfeAtguably, Gullfaks (and in particular the C
part of the field) revealed a strong connectiomien public officials and operators, as well
as between operators and local and national indudtwever, the onshore relations between
Statoil and the NTA would be altered in quite dediént manner at Gullfaks.

Because of its geographical position, north wefeargen, the use of a radio relay link was
possible. Initially deployed as a backup to theddbisystem, the radio relay link were put
into operation under license from the NTA. Howeveproved the first step towards a

breakdown in a constellation mainly dictated by MIeA; Statoil gained competence in new

3" @yvind Roth, “Satelitter og plattformerElektra, nr. 4, 1983, p. 20 — 27.

3 Another take on this is found in John Peter Co#letl Arne GunderseMaking Sense of Space: The History
of Norwegian Space Activiti€¢®slo: Scandinavian University Press, 1995).

39 Engen, "The Development of the Norwegian Petroléumovation System: A Historical Overview," 23.
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technology linking the shore to their installatioapidly, a competence the company would

use to gain control over their own communicatiostem.

Among the reasons for the use of radio relay limks, according to one Statoil-employee,
that there were substantial problems with the béits of the Norsat ground statidfi.

Another reason was a growing interest in utilisiiaga in centralised operation centres, which
would be a contrast to the migration of administesystems offshore, which had taken
place since the early 1980s: Remote censoring @pel@sory control over production were
gradually more important to the oil companies. ifdtf this made it possible to utilise
technology to operate not-manned platforms frona@aljt facilities, but later on, this
dynamic would move parts of the manned operatiostiare. Since satellite connections had
too much latency to transmit anything close to tima¢ data, which is a prerequisite for more
advanced remote operations, more efficient comnatioic technology was sought out. This
was apparent when new radio relay links were deggl@n new fields such as Gullfaks.
However, it was another technology that became rtapoto pave the way for more
integrated operations: Fiber optic communicatithighis first became apparent when used
between installations offshore, among the firdtdBeutilising this was the Statoil-operated
Gullfaks field mentioned above. While drasticaligieasing bandwidth, fiber optic
technology also reduced the latency introducedabslige technology.

While the radio relay links were licensed undershame type of agreement as the Norsat
satellite system, the emergence of optical fibreald/radically alter the constellation of
cooperating oil companies and a pragmatic NTA. Jiaelual deregulation of Norwegian
telecommunication regulations opened up for oth&rested parties to operate public
networks, but also because the competence of tlterapanies made it possible to them to

integrate long distance communication as part @i thunning operations.

Basically, the partly privatised PTT, now namedehelr, lost its position as the preferred
provider of communication services to the oil compa from the mid 1990s. In 2001, two

searchers engaged by Telenor explained it in th@xfimg manner: “In parts of the industry,

“0 Gaute Hadland, correspondance with author, janidry2005.

“1 On a brief introduction to the competition betwasatellite and fiber optical technology, see Barvéy,
"International Competition between Satellite andegfiOptic Carriers: A Geographic Perspectiviche
Professional Geographes8, no. 1 (2006).
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Telenor has been perceived as arrogant, pronsk@viersion and less than willing to listen to
the customer’s demand for new solutiofsThis was particularly the case when dealing with
fiber optical networks, which was fully dominateg tiew entrants and not the incumbent in

the later part of the 1990s. Was it only down togance?

It is possible to discern two different paths |leadup to fiber becoming the preferred
technology linking on- and offshore installatiohsp paths with different organisational and
geographical origins, but that eventually wouldikd together: The first originated within
Statoil, and was both an extension of the usebef foetween Statoil-operated platforms, such
as on the Gullfaks field, as well as the lyingleé first subsea fiber cable from the shore to an
offshore installations named Troll A. The secondioated further south, at Ekofisk, and
involved a new constellation of entrants to the Iydiberalised telecommunication market as
well as the operating oil companies Amoco, BP ahitlips Petroleunt> While both paths
eventually led to the creation of an independetwokk operating firm, NorSea Com, the

first additionally made Statolil its own operatorao$ub sea fiber cables to the shore.

In the following, | will highlight some of the caes to this organisational divergence and

convergence. Let us briefly consider the Statasleckrst.

The development of the huge gas field Troll, 8@ikietres west of Bergen, has rightly been
described as one of the world’s largest energyeptsj At Troll, huge investments as well as
huge concrete platforms were put into operatiorteegmmid 1990s. Not only huge in terms of
financial investments and physical proportions, Thal project was also considered a
technologically advanced one, first and foremostlbse it utilised new technology for

monitoring and controlling the seabed via comptitérs

Troll also pioneered the use of communication teétygy, as it was the first installation
offshore to use a fiber optical cable on the sehtbeeach the shore. According to Statoil's
former chief technology officer Gaute Hadland, theice of fiber was down to the

bottlenecks experienced in using satellites, ssdimatations due to latency and the restricted

2 pal Bang and @yvind Roth, "IKT i offshorevirksontée’, Telenor FOU R 35/2000. [My translation]

3| have obtained numerous documents and archivates related to NorSea Com from Ingve Guttorm Lode
formerly of BP, as of '8 December 2004.

“4Engen, "The Development of the Norwegian Petroléumovation System: A Historical Overview."
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bandwidth?> However, another cause was the steady build mpefational competence
within Statoil, won through the extensive use befibetween installations that had started at
Gullfaks. Organisationally, Statoil was prepareduo and operate the communication
networks themselves, while no telecommunicatiorraipe was prepared to do'ft.
Consequently, Troll A turned Statoil into a fulledged operator of their own
telecommunication networks in the North Sea, ndy arlocal network operator on the
shelves. What is more, as the application of fdygircal cables was an unproven technology
in the offshore petroleum industry, seems to ret®wih the argument mentioned at the
beginning of this paper, that more radical techgigia change are often related to vertical

reintegratior:’

At roughly the same time as Statoil got interesteftber optical communication, Phillips
Petroleum started developing the Ekofisk Il field. Phillips Petroleum, a subsea fiber-optic
cable was considered to expensive in 1993, anchgt@lation was also considerably less
advanced than the one planned at Troll. @yvind Rotimerly of Phillips Petroleum,
described the fiber optical links as “a solutiorlsag a problem,” while some future use as
an infrastructure facilitating a move of operatiemshore was envisioned by a concultency

report?*

The field development at Ekofisk Il coincided witte liberalisation of telecommunication
services in Norway, with the creation of a compegitnarket for mobile telephony in 1993
and a few years later the liberalisation of regtééephony*® This triggered the interest of the
national grid operator Statnett, which had owned @uerated their own private
telecommunication network as part of their runnipgrations since the 1978Statnett
wanted to combine the construction of a subsea poalde linking the Norwegian power
grid with foreign ones, with a fiber network thatutd be used to monitor the power cable as
well as to be used as a communication network. thm&itt, this project was the beginning of

“5 Gaute Hadland, correspondance to author, Jantarg®05

“5 Dag Rydland, correspondance with autoher, Febrigity 2005

*" As argued in Jacobides and Winter, "The Co-Evetutif Capabilities and Transaction Costs: Explajriie
Institutional Structure of Production," 409.

8 @yvind Roth, interview with author, October 5t02. For the latter, see Tor Wedde, “Let there igét!,
Telesafe, 1997.

9 Thue,Nye Forbindelser: 1970-200826.

0 See Dag Ove Skjold, Lars Thue, and Tone Svinningextens Nett: Systemutvikling | Norsk Elforsyning
1890-2007(Oslo: Universitetsforl., 2007).
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their short stint as an entrant in the telecommatioa market, first as an infrastructure owner
and later on as a fully fledged network operatat s@rvice provider, a project named and
spun out as Enitel in 1998 However, its importance to the oil companies ofiregeoffshore

was more in terms of drawing together differeneiasted parties towards one network.

Statnetts interest in the oil companies was, howeractical: Subsea fiber-optical cables
were already a proven technology for transoceammengunications in the early 1990s, but if
used at great depths and over long distancesighals needed amplification, which
necessitated power. If Statnett could use the Ekaffistallations as a repeater and amplifier
for their optical subsea cable, the oil companasda get their hands on a infrastructure not
available to them otherwise. Initially, Enitel alsanted to use BP, Amoco and Phillips as
financial backing. However, while the negotiatidoetween Enitel and the field operators
active on the southern part of the Norwegian cemtial shelf advanced throughout 1996 and

1997, they were also characterised by substamtialat of disagreements on financial and
geography?

At the same time, the Swedish telecommunicatiomaipe Telia, which just had entered the
Norwegian telecommunication market, planned fossing the North Sea with a subsea fiber
optical cable. Furthermore, Statoil were interestecbnnecting the installations on Draupner
and Sleipner to the shore by fiber optical netwdrks time, all these plans should be spun
into one network: Enitel and Telia created a joipération called NorSea Com, which
operated and owned a fibre network from LowestofEinglend, to Draupner, Valhall,

Ekofisk and Ula. However, the last miles to the Wegian shore at Karstg was owned and
operated by Statoil. This last organisational twias basically an extension of Statoils

competence as a network operator on their owndjeld well as the Troll cable.

As a telecommunication company, Enitel expandeaihgd=rom around 1999, Enitel
changed their focus from that of an infrastructwoenpany to also include end users
services’* Among other things, this made Enitel aquire theWdmian subsidiary of Swedish

telecommunication company Telia, which already #agel’s partner in Nor Sea Com.

1 On the rise and fall of Enitel, see Thixgie Forbindelser: 1970-200859.
%2 Documents obtained from Ingve Guttorm Lode, BPP&cember 2004.
%3 Gaute Hadland, interview with author,"lDecember 2004.

** Thue,Nye Forbindelser: 1970-200858.
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This had implications for the operations in the thd8ea: Enitel wanted to be a total service
provider for the oil companies, operating netwdrksveen installations. In early 2000, Enitel
signed a contract with Statoil and Norsk Hydroap & new fibre cable between Troll A and
other fields in the Tampen area. Furthermore, arajreement with Enitel’s new operational
focus, they would operate the full network in threa as well as Statoil’s own cable from
Troll A and to the shore at Kolsn&sAn ambition which was reinforced as In March 2000,
former Enitel CEO and now chief of North Sea opgeret, Olav Harald Nordgard proclaimed
that Enitel would bethetelco of the North Sed®

One year later, Enitel was far fraimetelco of the North Sea. Instead, Enitel became
Norways most prominent casualty of the telecom.Budtst as new entrants such as

WorldCom and Global Crossing in the US burstedidtfaltered in what was the third
largest bankruptcy in Norwegian histafy.

Just before falling over, Enitel sold their partNdrSea Com to Telia, which consequently
became the sole owner of the subsea cable. Howksi#s,regarded NorSea Como as “non-
core business and [would] not make further longatevestmens? Enitel’s interest in the
Tampen area was taken over by Statoil, after teddeonication operators such as Telenor
declined®® Subsequently, this resulted in the creation ofthelly owned subsidiary of

Statoil named Tampnétt.

The result was a constellation of fiber networksied by oil companies, network operators
owned by oil companies and non-interested teleconmration operators, a constellation that
created a disintegrated system, a system not pertes suited for the future of integrated

operations of modern oil fields. Ironically, in arppd where the field operators as well as the

% “Fiberoptisk nett i seerklasseZlektronikk nr. 5, 2000.

%% AftenposteniMarch 23rd, 2000.

%" The bankruptcy petition was presented to the peohad bankruptcy court as of'26f September 2001.
Statements and reports of the insolvency are dtlaikat the webpage of the lawyers Ro Sommernes,
http://www.rosom.no

8 On WorldCom and Global Crossing, see Fransmiatecoms in the Internet Age: From Boom to Bust7o.
%9 Harald Nordstrand, Nor Sea Communictaions, at ®@w¥orkshop on digital infrastructure offshore,
september 2nd, 2004.

0 On TampNett, see Olav Harald Nordgard, "Execufigeum”, Submarine telecoms Forum, vol. 16, septembe
2004, p. 12 - 14,

® Interview, Gaute Hadland, 10th Decemeber 2004.
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Norwegian government were talking more and moreiaindegrated operations, the
ownership structure of the infrastructures wereseless than ide#i As a consequence,
The Norwegian Oil Industry Association (OLF) formadvorking group consisting of oil
companies such as ConocoPhillips, ExxonMobil, Hyéetoro and Statoil and the
Norwegian Petroleum Directorate in 2003. One ofrtiaén issues discussed was the
disintegrated networks and future governance médé&lsr Sea Com’s Harald Nordstrand
expressed that “ideally, backbone optical cablevagts offshore should have one common
ownership.®* A similar position has been voiced by Stanley Wioh TampNett: “The best
way of meeting these requirements would be to leaeecompany responsible for the
planning, development and operation of the whote/agk.”®®> While OLF’s working group
recommended the creation of a common network aperatanagement unit, which would be
responsible for all technical and commercial openatof the infrastructures, they also argued
that ownership should be regairf8h similar cooperation was important as wireless

technology such as WiMax was applied offshore exgame period.

What about the incumbent, Telenor? They were retasted in participating when Statoil

laid down the cable for Troll A in 1995. They werat interested when Enitel's bankruptcy
created a possibility to enter the market. As Betelommunications was less important to the
field operating companies, Telenor lost its tieth petroleum industry almost all together.
By selling their stake in the satellite companelsat in 2004, Telenor also cut off their
previous lucrative part in the international séeltommunication marké&f.In the same

period, Telenor has expanded their mobile busiteeesew markets, as Eastern Europe and
East Asia. As other incumbents, Telenor also mdudder up in the telecommunication

value chain, focusing on servic®sThis transformation was mirrored in their dealimgh

%2 St. meld. 38 (2003/2004), p. 34.

% The OLF Work Group on Digital Infrastructure Oftsk, "Digital Infrastructure Offshore: Common Netko
Operation Management for Digital Infrastructure$bffre on the Norwegian Continental Shelf," (Stgesn
OLF The Norwegian Oil Industry Association, 2005).

® Nordstrand, Nor Sea Communications, at OLF’s waokson digital infrastructure offshore, Septemb¥r 2
2004.

® Stanley Wirak, TampNett, at OLF’s workshop on tibjinfrastructure offshore, Septembét, 2004.

% “Digital Infrastructure Offshore: Common Netwrolp€ration Management for Digital Infrastructure ®ffse
on The Norwegian Continental shelf’, Work Groupigital Infrastructure Offshore, OLF report, 2005.

7 Press release available at http://www.intelsat,chagust 18, 2004.

% Thue,Nye Forbindelser: 1970-2005
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the petroleum industry, as illustrated in Telenghsare in the company OilCamp, a network

services provider, and Telenor’'s monitoring resfiuiliges on TampNetf?

It is still an early period of optical fiber tecHogy offshore, but two distinct patterns are
possible two discern: First, the encroachmenth#rfover satellite technology, but also of
fiber over radio links. This is intimately relatemlthe increased importance of information
technology also in core operations, such as pumplmgng and production. Second, a
diversification of governance models and the subsegdrive for reunification of operations

has altered the old model of a dominant telecompatioin operator.

Some conclusions

This paper has accounted for how three communitativastructures have been established
on the Norwegian continental shelf from the ea@yQds and until the present. Radio, satellite
and fiber optic lines has in different historicaripds been the dominant technology
facilitating the flows of information from the ofisre installations to the shore, technologies
associated with different governance models andegsgof integration in the oil companies’
own operations. Today, these flows of informatiom lBecoming an important part in the the

production of oll.

| have argued that one explanatory model can remiuat for the causes for these changes,
but that firm decisions on integration or disinggen of infrastructural services and
ownership has to be understood within a larger éaork of regulatory and technological
determinants. | have argued that each of the téabies were shaped by a set of different
relations between network operators, productionpamies and governing agencies of
national and international character. Consequetité/connections offshore were shaped by a
set of relations onshore. Subsequently, these@m#stonnections would alter the ties
between telecommunication network operators andpmrating companies to such a degree
that the oil producing companies would become tetenunication operators in their own

right in the early 2000s.

% For the former, Jan Harestad, interview with agtBecember 10th, 2004. Telenor sold their stakeke
company in 2006. For the latter, Apen Linje, nr, 2002.
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What typified these relations and connections? &dréy period, dominated by radio
communication, was characterised by large logikticallenges related to the development of
the first fixed installations offshore. Few techomital alternatives existed, even though the
inadequacy of VHF radio and radio telegraphy wasegnt to all parties involved. The large
and international oil companies that started opsgait the Norwegian continental shelf was
also “forced” to comply with a regulatory and teological frame of maritime origins, and

the capabilities of the companies were of littigportance. The relations between the NTA

and the oil companies were, however, charactebgedmutual frailty.

The second period was dominated by satellite congatians, and lasted from 1976 and up
to the mid 1990s. The initial decisions to uselbete&ommunications over tropscatters was
contrary to the oil companies’ initial wishes. Assdribed above, it was intimately related to a
set of changing relations between the NTA and $atelchanges that were caused by delicate
balancing act by the NTA: Their effort in ensuriageliable connection to the archipelago of
Svalbard and sufficient bandwidth to the platfowffshore both relied on technological
advances as well as regulatory change. Howevergtagonship between the NTA and the

oil companies, which financed parts of the eardtich at Eik in Rogaland, was equally

important.

At the same time, an expansion of telecommunicat&mworks between installations would
prove important to the governance of offshore stictures. These networks were operated
by the oil companies on license from the NTA, whickated capabilities within the oll
companies that would later be used to operate theirlinks to the shore. In the case of
Statoil, this facilitated the creation of self-owdn@nd self-operated radio links as well as the
first fiber optical cable to the shore at Trolltire mid 1990s. The integration of
infrastructures to the shore coincided with a graninterest in remote operations of the oll
facilities, which depended on technological advance

This was also part of a larger transformation tfdemmunications, as the incumbent firm
Telenor lost its position offshore and new entraotthe liberalised telecommunication
market were moving offshore. However, this interea$ soon to cool off: Enital went
bankrupt and Telia were less than interested im ihieastructure in the North Sea.

Consequently, the emergence of fiber created calisadegration: Different
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telecommunication and oil companies were involEdtel and Telia was even cooperating,
but in time, varying degree of commitments from fiber owners was apparent. From 2003,
various coordination efforts has been introducedh lon industry level, such as the OLF
working groups mentioned above, but also by sulvaotihg parts of the infrastructure
operations to other parties, such as the re-emeegefilelenor as an monitoring provider
from 2004. This can be understood as co-evolutidraasactional coordination and
reintegration of infrastructural ownership and @pens by the oil companies based on
capabilities, in line with what Jacobides and Whirtitas called the intertwined determinants of
vertical scop€e? The steady encroachment of fiber optics in what the domain of satellite
communications could be understood as in line wittonelli’'s view on localised

technological change, as it was first deployedrivgly between platforms.

However, much of the technological choices analyd®al/e was based on perceptions about
future use: When Phillips Petroleum dismissed geaf satellite in 1972, the claim was that
an substantial increase in the use of “automagamte control and monitoring®Similar
claims were made when the oil companies on thensoufpart of the shelves got interested in
fiber in the mid 1990s. The future use of remoterapons from the shore would need high
bandwidth and reliable connections, somethingtt@present satellite system could not
deliver. This was again based on a wide held beliah substantial productivity increase
coming from integrated operations and e-operaticdiagns backed by the Norwegian
government? The actual use of communications infrastructueesstieen dominated by two
broad dynamics: In the early period, administratesks were moved offshore, requiring
servers and connections between platforms as wéléaveen the headquarters onshore and
the installations offshore. In the later periodeigtions have been moved onshore, utilising
remote technology. However, a more thorough ingatitn in actual use could perhaps

reveal different patterns and dynamics than thagi@ighted in this paper.

"0 Jacobides and Winter, “The Co-Evolution of Captil and Transaction Costs: Explaining the Inttnal
Structure of Production.”

" Letter from J. F. Walker, 300ctober 1972 to P. Mortensen, Radio Departemeh#.NDcm 0311, A, TD,
RA.

2 Olje- og energidepartement€im Petroleumsvirksomheté®slo]: Departementet, 2004).
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