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Grand Intentions 

Editorial 

 

Mark A Gregory 
RMIT University 
 

 

Abstract: It is with the best of intentions that Australia embarked on a program of 

privatisation that commenced in the 1970s and continues today. Government’s efforts over the 

past 40 years to divest itself of utilities and enterprises in a shift from a command economy to 

a broader market economy is to be applauded but only lightly for the implementation of the 

privatisation program has, at times, been a shambles resulting in failed legislation and 

regulation, unwanted outcomes, and a lack of competition. It is timely that Emeritus Professor 

Tevor Barr has authored a novel that was inspired by real events during the privatisation of 

Australian Government telecommunications assets. The aptly named and newly privatised 

Telco One has recruited a chief executive officer from New York and the business culture 

transition begins. Decades after the events described in Professor Barr’s Grand Intentions the 

Australian telecommunications market remains in a state of constant flux with successive 

Governments failing to put in place a balanced, fair and open competitive market that would 

justify the privatisation program. The rationale for the National Broadband Network highlights 

the quagmire into which the Government of the day was forced to step and it will be another 

five to ten years before a future Government has the next opportunity to restructure the 

industry. Let us hope that they get it right this time around. 

 

In This Issue 

In this issue the Journal includes two reviews of Emeritus Professor Trevor Barr’s novel Grand 

Intentions (ISBN 978-1-921030-16-1), five articles covering a range of current and historical 

technologies and a discussion of Telecom Australia’s directory service. 

A Review of Grand Intentions provides a review of Professor Barr’s novel Grand Intentions 

that highlights the shift from a public service to a private sector culture within Telco One and 

how this affects the goals and aspirations of the employees and shareholders. 

http://doi.org/10.18080/ajtde.v4n3.66
http://telsoc.org/ajtde/index.php/ajtde/article/view/62
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The Trollope of Australian Telecommunications provides a review of Professor Barr’s novel 

Grand Intentions that notes how the novel describes the ugly side of the neo-liberalism 

sweeping Australia in the 1990s and 2000s and the impact of the importation of the more 

ruthless US corporate culture. 

The APT Frequency Arrangement in the 700 MHz: Reflections on the International Spectrum 

Management Regime reflects on the frequency arrangements in the 700 MHz band and out 

of band emissions of the mobile terminals below 694 MHz with the view that there should be 

a harmonisation of approaches in the various global telecommunication regions. 

Conceptualising the Australian telecommunications industry self-regulation scheme in the 

context of Australian judicial system and administrative justice considers the future role of 

bodies including the Telecommunications Industry Ombudsman in the overall 

telecommunications self-regulation regime. 

The Transformation of Telecom's "Ugly Duckling" is a historical review of Telecom Australia’s 

directory publishing business and how this business transformed from a public service entity 

into a flourishing privatised business that eventually became a casualty of the Internet era. 

Fifth Generation Cellular Networks provides a review of fifth generation mobile and as we 

draw closer to this next generation mobile cellular technology becoming available this article 

highlights some of the technical and regulatory issues that have yet to be finalised. 

Social Practices of 3D Printing: Decentralising Control, and Reconfiguring Regulation 

considers the social practices of 3D printing by comparing consumer perspectives and 

practices with legal scholarship on intellectual property regimes. 

Colour Television in Australia provides a historical paper from the Journal in 1976 regarding 

the colour conversion of transmitters in the National Television Service by Telecom Australia. 

Grand Intentions 

Emeritus Professor Trevor Barr has penned a fascinating novel about the period following the 

privatisation of the Australian Government’s telecommunications assets during the 1990s. 

This stunning account of the goals and aspirations of those close to the heart of the recently 

privatised Telco One is the “Don’s Party” of the telecommunications scene during a chaotic 

and unfulfilling era. 

The novel Grand Intentions (ISBN 978-1-921030-16-1) centres around the lives of four people 

caught up in the whirlwind created by Telco One’s recently appointed chief executive officer, 

who was recruited from New York to bring a shareholder value focused US corporate 

management style to Telco One. 

http://doi.org/10.18080/ajtde.v4n3.66
http://telsoc.org/ajtde/index.php/ajtde/article/view/60
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At the heart of Grand Intentions are the people affected by the underlying malaise created by 

failed Government privatisation policy, a problem that persists today. Professor Barr provides 

us with an inspired insider’s view of the effect that business and political decisions have on 

everyday Australians. 

The National Broadband Network is the most recent example of how Government, a 

generation after the events portrayed in Grand Intentions, has been forced to step into the 

quagmire created by successive failed attempts by earlier Governments to deregulate 

telecommunications and to put in place a more balanced, fair and open competitive 

telecommunications market. It will be another five to ten years before a future Government 

has the next opportunity to restructure the industry after privatising NBN Co. 

We should be confident that our elected representatives will get it right the next time around 

or is it with the best of intentions they will fail yet again? 

Looking Forward 

The key theme for the December 2016 issue will be International Telecommunications 

Legislation and Regulations. As the global digital economy evolves it is timely to consider the 

different telecommunications markets and how each is coping with the transition to next 

generation networks – the ‘gigabit race’ – and how competition is being fostered with the 

market. 

Papers are invited for upcoming issues and with your contributions the Journal will continue 

to provide the readership with exciting and informative papers covering a range of local and 

international topics. The Editorial Board values input from our readership so please let us 

know what themes you would like to see in the coming year.  

All papers related to telecommunications and the digital economy are welcome and will be 

considered for publication after a peer-review process. 

 

Mark A Gregory 

http://doi.org/10.18080/ajtde.v4n3.66
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A Review of Grand Intentions 

 

Jim Holmes 
Incyte Consulting 
 

 

Abstract: Grand Intentions by Trevor Barr is an exciting read that involves many themes and 

works at many levels.  It concerns a fictitious telephone company, Telco One, which is 

undergoing major change as the Government privatises it.  Telco One is in the throes of moving 

from a traditional culture based on public sector, even public service, values to a commercial 

entity subject to the overwhelming imperative of shareholder value.  The twists and turns as 

Telco One transforms from its previous culture into a dynamic commercial entity are 

transfixing.  This is a must-read book for those with an interest in what could become a 

dystopian drama if not for the emergence and re-emergence of grand intentions and 

praiseworthy aspirations of the characters themselves. 

Keywords: Review, Telecommunications, History 

 

Review 

This is the first work of fiction by Trevor Barr, a professor emeritus from Swinburne University in 

Melbourne who has taught and written about communications themes for a life-time. 

Grand Intentions (Barr, 2016) involves many themes and works at many levels.  It concerns a 

fictitious telephone company, Telco One, which is undergoing major change as the Government 

privatises it.  Telco One is in the throes of moving from a traditional culture that is based on public 

sector, even public service, values to a commercial entity subject to the overwhelming imperative of 

shareholder value. 

The board of directors is as rent by demands as diverse as those affecting the organisation.  The 

Board determines that change must start at the top and retains international recruiting consultants 

to scour the field.  The existing Australian CEO is not even short-listed.  This is how the underdone 

chairman, Nathan Thompson, meets the preferred candidate – even the only candidate – Clint 

Mason.  (Yes, the international recruiters have dudded the Board.  Happens a lot.) 

The story that unfolds will resonate strongly with those who have followed the recent fortunes of 

Telstra, Westpac, Consolidated Press and other companies that have sought to transform 

themselves though importing overseas – and especially American – chief executives.  The story will 

http://doi.org/10.18080/ajtde.v4n3.62
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resonate even more with those who have been in organisations subjected to this brand of short-

term radical transformation. 

Trevor Barr seeks – and largely succeeds – to present the complications that accompany radical 

organisational transformation.  He does not treat the matter of cultural clash in the simple terms 

that some might consider appropriate.  There are many complexities to be teased out.   

The story is told at many levels as the different paths of a range of characters become entwined and 

their values play out.  Most really do have grand intentions to do good, at least in their own terms, 

or to achieve something that is better than whatever they have started with.  There is Clint Mason, 

the New Yorker, who has a track record of organisational change in the telecommunications industry 

in the United States and is recruited after an international search (which sounds like a search that 

was poorly specified and executed) as the CEO of Telco One.  There is not a lot to like about Clint – 

who is clearly modelled on many imported managers with a shallow draft and a determination to 

apply the methods they have adopted in the United States to anything they find abroad.  Trevor Barr 

has nicely caught Clint’s unswerving belief in the superiority of anything from the United States and 

its application anywhere else in the world.  Clint is not interested in the organisational culture that 

he finds himself in, or even in the broader Australian culture that he has temporarily joined.  He is a 

superior person.  One exception is with certain aspects of indigenous culture, but this is left as an 

inexplicable exception in the novel.  For Clint, most of what he finds has no utility other than as a 

surface to paint over. 

Reminiscent of other foreign CEO takeovers, Clint brings with him a team of compatriots – not all at 

once, but over the journey.  The most conspicuous is Brad Botein, a hatchet man from way back, and 

his Australian deputy from the beginning of his term.  Clint Mason takes little time to remove many 

of the incumbent senior managers, especially those who appear not to immediately accept his so-

called vision for the company – or those who do not immediately “get on board”.  New senior 

managerial recruits also include Australian managers who are attracted by material rewards – not all 

are American.  The slash and burn redundancy program is rolled out very quickly. 

In stark contrast to Clint Mason, Brad Botein and recent senior appointees, is the long-serving head 

of Customer Relations, Gordon Hunt.  Gordon also has grand intentions, and has had them for over 

thirty years.  Prior to Clint’s arrival he employs two non-telco people who are professional 

counsellors – Paul Brookes and, at Paul’s insistence, his long-time friend and fellow counsellor, Max 

Groves.  Gordon Hunt is trying to develop new ways of engaging with customers, especially given 

that old ways of doing so are clearly not working.  The level of complaints is steadily rising.  He is 

responding as well to the recent highly publicised death of an asthmatic, Thomas Bowie, when the 

continued poor performance of a residential telephone service meant that emergency medical help 

arrived too late.  This incident recalls a real-life similar situation not so many years ago for Telstra.  It 

seems that large organisations may not be motivated to act in any effective way except in response 

to highly publicised and dramatic situations such as this.  Grand intentions are only part of a 

corporate response when accompanied by trauma of an extended kind – such as the enquiry and 

public outcry following Thomas Bowie’s death. 

Paul and Max are very motivated to change Telco One into an organisation that truly engages with 

its customers and starts by listening carefully to what they have to say.  They recommend to Gordon 

http://doi.org/10.18080/ajtde.v3n1.X
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that a Consumer Advisory Council be established with representation from all major consumer 

segments.  Gordon takes the idea up, and Clint agrees. 

There are many parallels between the appointment of Clint Mason as CEO and of Paul Brookes as 

counsellor.  In both cases they are insistent that their associates be appointed with them.  Trevor 

Barr does not take this particular parallel further, but it does provide opportunities for dialogue 

between like-minded people, which might otherwise have been difficult to credibly cover in the third 

person.  It is interesting that the author has noted a tendency to select teams, even teams of two in 

the case of Paul and Max, to undertake transformative projects. 

The relationship of Telco One to its customers is contrasted with the relationship of a community 

radio station with its listeners and supporters.  Max’s partner, Karen (Kaz) is made station manager 

in difficult circumstances knowing that the money is about to run out.  The station appeals to its 

supporters and listeners and raises a relatively large amount in pledged support through a radio-

thon.  But its hand to mouth existence is set to continue.  It is a band-aid at best.  But the 

engagement is real and reciprocal. 

To say more about the way that the situation unfolds, at various levels, would be to give away the 

plot.  Not that this is crime fiction with potential surprises towards the end.  Clint Mason’s vision, 

including the substantial human suffering associated with mass redundancy programs, has 

consequences.  And these become clear as the story continues.  At the level of the individual 

characters, one might be surprised by the turn of events in the novel, but what happens is to be 

expected. 

Trevor Barr has a good ear for the industry and for the way in which issues are expressed.  If there 

was a failing in this novel – and I am not saying there is, mind you – it is that the characters not only 

talk the same language they often sound like each other – even the Americans.  They often adopt 

each other’s tone.  Their collective favourite conversational gambit is “So tell me about it” and 

sometimes “So, tell me the top three things about it”.  This is not a problem if, like me, you learn to 

count back to whoever is last named and work out who is speaking from that.  It only works if the 

characters take turns to speak and if there are only two of them. 

Trevor Barr’s substantial experience is on display through each of the characters in the novel as they 

grapple with issues that confront them.  He particularly picks up on the phoney nature of a lot of 

“management speak” associated with conveniently massaged visions and passions.  It contrasts with 

the need for real engagement with people.  There is a scene in which Clint runs a CEO forum for over 

650 Telco One staff in a large facility, extended via links to cover State capitals.  Clint runs his mantra 

on vision and convinces himself that he has responded well to questions, but the reality is somewhat 

different. 

Grand Intentions is an enjoyable novel, with many messages.  Perhaps some will be more discernible 

to people who are in the telecommunications industry.  Or who might have been, before being made 

redundant.  It is fiction with substantial messages that transcends the characters and the specific 

situation of Telco One.  Globalisation and technological progress have human costs and serve to 

increase the difficulty of engagement between people in traditional ways.  How the challenges are 

addressed is important.  Clint Mason’s way is via disconnection and reconnection to the short-term 

imperatives of shareholders.  Others in the novel want to cling to the past.  Others want to be guided 

http://doi.org/10.18080/ajtde.v3n1.X
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by changing customer preference.  All approaches are underpinned by personal characteristics that 

add to complexity.  Personal relationships add to the stresses at all levels.   

The world that Trevor Barr is describing as coming into being could easily become a dystopia, were it 

not for the emergence and re-emergence of grand intentions and praiseworthy aspirations of the 

characters themselves.  The title might be sardonic, but it is the source of hope that improvement is 

possible. 

I commend this novel to you. 

References 

Barr, T. (2016). Grand Intentions. Melbourne, Australia: Sid Harta Publishers  
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The Trollope of Australian telecommunications 

Book review of Trevor Barr’s Grand Intentions 

  

Peter Gerrand 
Affiliation: Monash University and the University of Melbourne 
 

  

Abstract: Trevor Barr’s page-turner of a novel Grand Intentions tackles the ugly side of the 

neo-liberalism sweeping Australia in the 1990s and 2000s.  It examines the privatisation of an 

incumbent telecommunications carrier, and the drastic impact of its imported US corporate 

culture on several individuals. He deploys a cast of plausible fictional characters while 

allowing the narrative to be driven by an echo of real events in the Australian 

telecommunications industry.  

Keywords: Trevor Barr, Grand Intentions, book review, Australian telecommunications, 

dramatic fiction. 

Just as Anthony Trollope’s The Way We Live Now exposed the financial scandals of the 

British stock market in the 1870s, Trevor Barr’s page-turner of a novel Grand Intentions 

(Barr, 2016) tackles the ugly side of the neo-liberalism sweeping Australia in the 1990s and 

2000s.  

The case study for Barr’s novel is the privatisation of a government-owned carrier, Telco 

One, and the imposition of ruthless American corporate values on the culture of a 1980s-era 

Australian middle management and workforce.  Like Trollope, Barr invents a cast of 

plausible fictional characters while allowing the plot to be driven in part by an echo of real 

events – in this case, the successive restructuring and privatisation of Telstra between 1991 

and 2010, and its drastic impact on many individuals.   

Barr brings to bear his extensive knowledge of the Australian telecommunications industry 

and its massive changes in those two decades. Telecoms industry insiders will delight in 

picking up the relationships between events in this parallel, fictional universe with those in 

the real world.   

The book begins with the death of an asthmatic young man in country Victoria, after his 

parents were unable to use their phone to call for an ambulance.  This mirrors the case of a 

http://doi.org/10.18080/ajtde.v4n3.60
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real casualty in 2002, of huge concern then to the Telecommunications Industry 

Ombudsman (TIO) and to Telstra’s management. 

Amongst other ‘real world’ industry events alluded to in Grand Intentions are the rising 

numbers of customer complaints with the TIO concerning mobile services (in particular, 

poor mobile coverage and bill shock), up until recent years; the contempt – or, at best, 

incredulity – articulated by US imports Sol Trujillo and Phil Burgess for Australia’s 

competition and workplace regulations; the legendary success of the ‘phone for everyone at 

affordable cost’ campaign (better known as the Telecom 2000 project, commenced in 1975 

and completed by 1990); and the closing down of Telstra Research Laboratories in 2006, 

after 83 years of service as a national resource of in-depth technical expertise on 

telecommunications.   

These incidents from the ‘real life’ of Australia’s telecommunications industry, condensed 

into perhaps three years in the fictional world of this novel, draw the reader into a narrative 

which seems to have two major underlying motivations. 

The first aim appears to be to capture the flavour of the cultural clashes in the 1980s and 

1990s between Telecom Australia’s (and its successor Telstra’s) dominant engineering 

culture (‘build it and they will come’) and the pro-customer initiatives introduced by some of 

its executives and staff.  

The cultural contrasts concerning the priority of ‘the customer’ must have been palpable to 

the author, Trevor Barr, as the external Co-Chair of the Telstra Consumer Consultative 

Council for several years. The imprints of his personal experiences are evident throughout 

the novel, most strikingly in his choosing to list all the members of his fictional Telco One 

Consumer Council, complete with their organisational affiliations, on p.106 of his book!  

But where the novel gains its real narrative excitement is in capturing the much more lethal 

culture clashes – in career terms – between the brutal US corporate culture of the Trujillo 

‘three amigos’ regime at Telstra, and the traditional Telecom-era culture. The latter can be 

characterised (by one who lived through it) as being marked notably by two-way loyalty 

between management and workers, longevity of tenure, teamwork across the organisation, 

and putting greater priority on serving the national interest than on maximising short-term 

commercial returns, e.g. by cross-subsidising new network infrastructure to achieve 

maximum national coverage. (Again, to be fair, Trujillo did as much as any of his 

predecessors in prioritising national infrastructure investment, in his investment in mobile 

network technology – as reflected in this novel.) 

Grand Intentions introduces dramatic tensions between a minority of independent-minded 

Telco One Board members, especially in the character of lawyer Jennifer Ralston, and those 

http://doi.org/10.18080/ajtde.v4n3.60
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captivated by the new American CEO, Clint Mason, most prominently the Chairman, Nathan 

Thompson. It must be said that the character of Clint Mason has little in common with the 

flamboyant Sol Trujillo; nor is there any character based upon Trujillo’s colourful amigo Phil 

Burgess, a truly Falstaffian figure, to pep up the plot. And several of the industry events 

echoed in the novel pre-dated Trujillo’s arrival in Australia by several years, some belonging 

to the less turbulent era of Frank Blount, Telstra’s first American CEO – and even before 

then.   

The more important example of the clash between US-corporate versus Aussie-cultures is 

given a slow fuse, in the character of Max Groves, a somewhat anarchistic and charismatic 

community organiser introduced in chapter 4.  The potential conflict between Max and 

Clint’s values is evident from the beginning, and is cleverly developed throughout the novel, 

with a satisfying explosive denouement near the end. 

Let me return to my analogy with Anthony Trollope – the most prolific author to have ever 

served as an employee of the British Post Office. Trollope was a very successful writer in his 

day (the mid-19th century), not for great eloquence of literary style but for his ability to 

develop compelling dramas from the everyday events in institutional life. He introduced his 

readers to the arcane politics of the Church of England in the Barsetshire Chronicles, and to 

the shocking world of London’s ruthless financiers and their dupes in The Way We Live 

Now. 

In a similar way, Trevor Barr has used his extensive knowledge of the Australian 

telecommunications industry to dramatically highlight some events occurring over two 

decades in the progressive privatisation and restructuring of Telstra – condensed to some 

three years in this novel. The characters and plot he has invented will of course fascinate all 

telecoms industry insiders.   

The more interesting question is whether this novel will attract a broader group of readers. 

The book will interest some as a rare literary case study of the ugly side of the neo-liberalism 

that has swept through Australia, and through most of the English-speaking world, since the 

1980s. Because a central concern of the novel is for the innocent victims of corporate change 

who ‘get in the way’.   

But to others, it will probably be enjoyed as quite an exciting novel, in which personal 

relationships and careers are torn asunder – or deftly manage to survive – under the intense 

turmoil of corporate change. 

References 

Barr, T. (2016). Grand Intentions. Melbourne, Australia: Sid Harta Publishers  
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Abstract: The conflict over the frequency arrangements and out-of-band emissions 

(OOBE) of the mobile terminals below 694 MHz, taking into account the allocation of the 694-
790 MHz band to the mobile service, has revealed the emerging tendency of countries in 
Regions 1 and 2 to align themselves with Region 3 to lower the cost of end-user equipment. 
Moreover, the discussion has highlighted that global harmonisation is at the heart of modern 
spectrum policy given that the ITU-R decision-making procedures are mostly based upon 
consensus with the possibility of few countries blocking the discussion. There is also a need to 
revise the current ITU-R structure of three regions as convergence is emerging between them. 
The paper’s main argument is that in this era of globalisation, it is not beneficial for a country 
or a group of countries to act separately from the rest of the world even if they could. 

Introduction 

African and Arab countries made their voice heard during the World Radiocommunication 
Conference of 2012 (WRC-12)1 when they called for an immediate allocation of the 694-790 
MHz band to mobile service to meet growing demand for broadband. The European 
countries opposed the proposal, arguing that the band is heavily utilised by broadcasters in 
their countries. Eventually, the conference approved the allocation, which was effective 
immediately after WRC-15 (El-Moghazi, Whalley & Irvine 2013).  

Following WRC-12, a discussion has emerged with regard to the frequency arrangements in 
the 700 MHz band, and the limits of the out of band emission (OOBE)2 values of mobile 
devices in the 700 MHz band. During these discussions, it was evident that the influence of 
the Asia-Pacific Telecommunity (APT) countries (http://www.aptsec.org/), which lie in ITU-
R Region 33 within the ITU-R, has been extended to Regions 1 and 2. In particular, it seems 
that the APT frequency arrangement and OOBE values in the 700 MHz in Region 3 had 
consequences on the discussions in the other regions. Accordingly, the overarching research 
question of this paper is formulated as: ‘What are the policy implications of the 700 MHz 
band mobile allocation in Regions 1 and 2 given the APT activities in Region 3?’ More 
specifically, the paper examines the influence of the APT plan for 700 MHz on the other ITU-
R regions and the role that was played by geographical isolated countries such as Australia 
and New Zealand. Additionally, the paper reflects on the decision-making procedures of the 
ITU-R and the three regions system. 

The rest of the paper is organised as follows. The following section explores the literature review on 

the 700 MHz issue and is followed by a section that outlines the adopted research method. This is then 

http://doi.org/10.18080/ajtde.v4n3.56
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followed by two sections that examine the frequency arrangements in the 700 MHz and OOBE values 

respectively. After discussing the different policy implications of the 700 MHz issue, the paper ends 

with a concluding section. 

Literature Review 

The ITU is the main institution of the international telecommunication regime4 (Cowhey & 
Aronson 1991). One of the main norms5 of the international regime is organising global 
commons (e.g. spectrum) while the regime’s decision-making procedures are based on one 
vote for every country within the ITU (Cowhey 1990). The Radiocommunication Sector of 
the ITU (ITU-R) discusses the wireless industry main issues through World 
Radiocommunication Conferences (WRC), which aims at reviewing and revising the 
international Radio Regulations (RR) (Gregg 2009). 

WRC is one of the ITU-R conferences that consider specific radiocommunication matters. 
Regional organisations usually present common proposals to the WRC on behalf of their 
member states as proposals must have the support of more than one administration to be 
considered (Contant & Warren 2003). There are six main regional organisations in the ITU-
R, namely: European Conference of Postal and Telecommunications Administrations 
(CEPT), the Asia Pacific Telecommunity (APT), the inter-American commission of 
telecommunications (CITEL), the Arab Spectrum Management Group (ASMG), the African 
Telecommunications Union (ATU), and the Regional Commonwealth in the field of 
Communications (RCC).  

The WRC-12 witnessed the success of Arab and African countries in acquiring an additional 
allocation to the mobile service in the 700 MHz band in Region 1 so that growing demand for 
broadband could be met (Standeford 2012b, 2012c). The European countries opposed such 
proposals because the 694-790 MHz band is mainly used for broadcasting service in their 
territories and a large investment had already been made to fund the transition to digital 
television (El Moghazi et al. 2015). Eventually, WRC-12 decided to allocate the 694-790 MHz 
frequency band in Region 1 to mobile service on a primary basis in addition to the existing 
primary broadcasting service and to identify the band for IMT (ITU-R 2012b). 

Historically, most of the UHF band (470-862 MHz) was planned for analogue terrestrial 
broadcasting service in Region 1. In 2006, the Regional Radiocommunication Conference 
2006 (RRC-06) planned the digital terrestrial broadcasting service in Region 1 and in the 
Islamic Republic of Iran to be in the frequency bands 174-230 MHz and 470-862 MHz (ITU, 
2006). Shortly after that, the WRC-07 approved an additional allocation in the frequency 
band 790-862 MHz to mobile service effectively from 17 June 2015 (ITU-R, 2007). 

Following WRC-12, the ITU-R studied the channelling arrangements for the mobile service 
adapted to the frequency band below 790 MHz taking into account the existing 
arrangements in Region 1 in the frequencies between 790 and 862 MHz, the harmonisation 
with arrangements across the three regions, and the compatibility with other primary 
services to which the band is allocated including in adjacent bands. To achieve that, the Joint 
Task Group 4-5-6-76 (JTG 4-5-6-7) was established (Stirling 2012).  

Methodology 

In order to answer the main research question, this paper adopts a qualitative methodology 
that examines the case study of the APT countries regarding the 700 MHz mobile allocation 
in the period until WRC-15. More specifically, the paper focuses on two main issues from the 
APT perspective, namely, OOBE values and frequency arrangements in the 700 MHz band. 
Case studies require conducting a detailed investigation of specific case(s) in order to obtain 
a closer insight into the context and processes involved in the research subject (Meyer 2001).  
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The paper also adopts an inductive approach where the theory is developed based on the 
observations or the findings of the research (Bryman & Bell, 2007). Inductive research is 
more suitable when the researcher intends to understand the nature of a problem and is 
concerned with the context in which events have occurred (Saunders, Lewis & Thornhill 
2009). The context in this paper is the discussions related to the 700 MHz issue within the 
ITU-R. 

The paper is based on primary data collected mainly through semi-structured interviews 
with 42 stakeholders that participated in the 700 MHz debate during and after WRC-12. 
Questions were asked regarding to the effectiveness of WRC decision making procedures in 
the light of the 700 MHz issue and the different views of the regional organisations (CEPT, 
APT, CITEL, ATU, ASMG, CITEL) and leading countries during WRC-12 and afterward with 
regards to frequency arrangements in the 700 MHz and the technical conditions related to 
the mobile allocation in the band. The paper also draws on the observations made by the lead 
author who attended meetings where the 700 MHz issue was discussed. In addition, the 
paper draws from secondary data from the APT countries’ contributions in the various ITU-
R working parties (WPs). 

The difference between unstructured and semi-structured interview is that the former is 
similar to a conversation and could contain one question, while the later compromises a list 
of questions on specific topics (Bryman & Bell 2007). However, structured interviews have a 
rigid structure that cannot be easily modified (Bryman & Bell, 2007).  

Interviews were selected for a variety of reasons (Saunders et al. 2009). Firstly, they enabled 
the interviewer to build on their responses and thus explore issues as they emerge in greater 
depth. Secondly, personal contact helps achieve a greater response rate as interviewees may 
hesitate when providing sensitive data or be reluctant to spend time explaining their 
answers. For confidentiality reasons, the names of the interviewees are not disclosed. 

Frequency Arrangements 

The first issue that is related to the 700 MHz mobile allocation is the frequency 
arrangements or channel planning in the 700 MHz band in Region 1 considering 
harmonisation with the other regions. Channel planning accommodates a type of channel 
duplex mode (Frequency Division Duplex (FDD) and Time Division Duplex (TDD))7 and the 
width of the channel (e.g., 20 MHz). The issue of agreeing on one frequency arrangement in 
the 700 MHz band was quite important, as having different arrangements in the band would 
negatively influence global harmonisation between the three ITU-R regions.  

In Europe, CEPT adopted a plan in the 800 MHz that operates in the bands 791-821 MHz, 
832-862 MHz and provides 2x30 MHz for FDD operation. In addition, the US adopted a 
more complicated plan that compromises a mix of FDD operation in the bands 698-716 
MHz, 728-746 MHz, 746-763 MHz, and 776-793 MHz and TDD operation in the band 716-
728 MHz (ITU-R, 2012a). The US plan has the disadvantage of being highly fragmented and 
it offers less spectrum for mobile broadband use (Zehle 2013). In addition, there are 
interoperability difficulties between the different band blocks in the US plan 
(Standeford 2012a). 

In Asia, initially there were views to partially harmonise with the US plan in the 700 MHz 
band (APT 2009). Meanwhile, the 700 band was of a critical importance to Region 3 
countries because most of the 800 MHz band is used for application other than mobile 
(APT 2009). Eventually, the APT adopted a plan in the 700 MHz in 2010 that operates in the 
bands 703-748 MHz and 758-803 MHz and provides 2x45 MHz for FDD operation of 
broadband systems (APT 2010). Figure 1 (below) shows the APT plan and the guard band 
between it and the digital terrestrial TV (DTTV) in the UHF band. 
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Figure 1 - Harmonised FDD Arrangement in the 698-806 MHz band (APT, 2010) 

In Latin American, shortly before the WRC-12, CITEL countries adopted a new 
recommendation highlighting two options for frequency arrangements in the 700 MHz, 
mainly the APT FDD and the US plans (CITEL 2011). By 2013, the number of countries in 
Region 3 who decided to adopt the APT 700 MHz plan was 18 countries. In particular, all of 
the countries in Region 3 except for Bolivia decided to adopt the US band plan 
(Bateson 2014; Migwalla 2013).  

The APT band plan is different than the other plans because it compromises of a dual-
duplexer arrangement with 2x30 MHz for each one (APT 2010). The reason for adopting 
dual-duplexer is that the maximum bandwidth of a duplexer for a terminal at this frequency 
range is usually around 30-35 MHz (APT 2009). Therefore, it is difficult to have a user 
handset that covers the 2x45 MHz of the APT plan with only one duplexer.  

The APT plan overlaps with the CEPT plan in the band 791-803 MHz, which means that 
countries cannot adopt both of the two plans at the same time and a choice between them 
has to be made. If a country decides to adopt the CEPT plan, it will not be able to utilise the 
large bandwidth of 45 MHz of the APT plan in the 700 MHz band. On the other hand, fully 
adopting of the APT plan would impact the harmonisation with CEPT plan as shown in 
Figure 2 (below).  

 

Figure 2 Overlap between the APT Plan in the 700 MHz Band and the CEPT Plan in the 800 MHz Band 
(Egypt 2012) 

Similarly, adopting the CEPT plan in full would contradict with the CDMA or GSM plans in 
the 850 MHz band that is used by many countries in Africa, and using the CDMA 850 or 
GSM 850 band plans in their entirety would contradict with the plan of the 900 MHz band 
that is used for systems such as GSM900. Figure 3 (below) shows the different frequency 
arrangements in the 700 MHz, 800 MHz, 850 MHz and 900 MHz bands. 
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Figure 3 - Frequency Arrangements in the 700 MHz, 800 MHz, 850 MHz, 900 MHz Bands (Rancy, 2012) 

Having said that, harmonisation between the CEPT 800 MHz plan and the APT 700 MHz 
plan is possible by adopting the lower duplex of the APT plan of the bands, 703-733 MHz 
and 758-788 MHz as shown in Figure 4. This implies that end user equipment can operate 
according to the APT plan in the 700 MHz band in the Asian countries while being able to 
roam in Europe on the 800 MHz band using the CEPT plan.  

 

Figure 4 - Using the Lower Duplexer of the APT Plan (Egypt, 2012) 

The issue of the preferred frequency arrangements in the 700 MHz in Region 1 was discussed 
extensively in the WP 5D following WRC-12 where there were 14 different proposed 
frequency arrangements that were fully or partially harmonised with the APT plan 
(Migwalla 2013). This indicates that harmonisation with the APT plan was more or less a 
common target in order to reap the benefits of economies of scale. In particular, at the 
beginning of the discussions, several African countries wanted to make the maximum use of 
the 700 MHz band by utilising most of the APT plan (e.g., 2x40 MHz), if not all (2x45 MHz), 
even if that would be on the cost of losing harmonisation with the CEPT plan in the 800 MHz 
band (Egypt 2013; Kenya 2014).  

Meanwhile, CEPT countries made a proposal indicating their interest in a channelling 
arrangement for IMT in the 694-790 MHz band which consists of 2x30 MHz at the lower 
edge of the APT plan in addition to up to 20 MHz (738-758 MHz) for supplemental downlink 
(United Kingdom 2014). Eventually, it was agreed that channelling arrangements would 
consist of a common baseline arrangement: 2x30 MHz FDD (uplink: 703-733 MHz, and 
downlink: 758-788 MHz), which is the lower duplexer of the APT plan in the 700 MHz band 
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(Working Party 5D 2014). Outside of the ITU, several countries announced that will adopt 
the lower duplex of the APT plan (Bateson 2013b; Youell 2014).  

Out of Band Emission Values 

The second issue that was discussed following WRC-12 is the OOBE values of the mobile 
service terminals in the band below the frequency 694 MHz, which are required for the 
protection of the broadcasting service. The issue with the OOBE values is that a too stringent 
OOBE limit would make it more technically challenging for IMT end user devices to meet 
them without further design complexity and cost increases. On the contrary, a less stringent 
OOBE limit may imply additional measures to protect the broadcasting service operating 
below 694 MHz such as filters on the broadcasting receivers (ITU-R 2014).  

One of the first identified OOBE value in the 700 MHz band was determined in association 
with the APT plan in 2011 not to exceed -34 dBm/MHz below the frequency 694 MHz which 
is equivalent to -25 dBm/ 8MHz (APT 2011). Such a value was formally provided to the JTG 
4-5-6-7 meeting by the APT (APT 2013). Several African countries and mobile industry 
entities supported adopting such a value (ECOWAS Administrations  plus Cameroon 2013; 
GSMA 2013; Nokia Corporation 2013, 2014).  

During the discussion, several Arab and African countries made a significant step, which was 
perhaps the first of its kind, by conducting detailed technical studies themselves to support 
their arguments. More specifically, five African countries conducted Monte Carlo simulations 
and provided evidence that for the urban environment, IMT OOBE value of -25 dBm/8 MHz 
represents an appropriate regulatory limit (Cameroon, Kenya, Lesotho, South Africa & 
Zimbabwe 2013). Similarly, five Arab countries made another contributions indicating the 
same result in terms of OOBE value (Bahrain, Egypt, Qatar, Kuwait & Emirates 2013). 

Subsequently, perhaps for the first time in the history of the ITU-R, 30 African countries 
presented common proposals to a study group meeting. These 30 African countries proposed 
that a OOBE limit of –25 dBm/8MHz to be adopted as a suitable value for the protection of 
broadcasting service (Angola et al. 2014). On the other hand, some European broadcasters 
suggested OOBE values in the range -47 dBm/8 MHz to -52 dBm/8 MHz (Broadcast 
Networks Europe, 2014), and Russia made a proposal to establish OOBE limits not higher 
than -52 dBm/8 MHz, or -56 dBm/8 MHz (better), with a guard band not less than 9 MHz 
(Russian Federation 2014). 

There was also a proposal to draft an ITU-R recommendation on the suitable values of 
OOBE. After extensive discussion, the draft recommendation accommodated that the OOBE 
of an IMT mobile station operating in Region 1 in the frequency band 703-733 MHz with an 
IMT channel bandwidth greater than 10 MHz should not exceed -25 dBm/8 MHz into the 
frequency band 470-694 MHz and that OOBE of an IMT mobile station operating in Region 
1 in the frequency band 703-733 MHz with an IMT channel bandwidth of 10 MHz or less 
should not exceed -42 dBm/8 MHz into the frequency band 470-694 MHz (Chairman ITU-R 
Joint Task Group 4-5-6-7 2014). This means that CEPT countries could achieve the -42 
dBm/ 8MHz value by limiting the use of larger channel than 10 MHz to frequencies higher 
than 713 MHz. In fact, the -42 dBm/8 MHz value was a political compromise within CEPT 
with the European broadcasters to provide further protection for their systems (Youell 2015). 

It should be noted that the variance in the OOBE values is related to different factors. Firstly, 
countries that require lower values of OOBE tend to have extra protection to their services 
below 694 MHz (e.g., broadcasting). On the other hand, countries which plan to deploy 
mobile services in the 700 MHz band require higher values of OOBE to have less complexity 
for the mobile terminals operating in the band. Secondly, even for the countries that require 
lower or higher OOBE values, technical assumptions and models of simulations largely affect 
requirements for OOBE values. 
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While most of the ITU-R countries attending the meetings supported such a 
recommendation, due to the opposition of a few countries, the recommendation could not be 
agreed. In particular, there were two views. The first view was that the recommendation was 
mature and should be adopted and approved. On the other hand, Russia and Iran had the 
view that the draft recommendation was not mature enough to be agreed. Eventually, the 
OOBE recommendation was approved in the Radio Assembly of 2015 (RA-15) with some 
changes to indicate that these OOBE values would facilitate protection of the broadcasting 
service in the lower UHF band (470-694 MHz) rather than directly protect it (ITU-R 2015). 

Policy Implications 

The 700 MHz mobile allocation issue has raised a lot of issues that need further 
examination. Firstly, it seems that the APT plan adopted in Region 3 did have an influence 
on the discussion on the 700 MHz mobile allocation in the other ITU-R regions. More 
specifically, the interviews with the main stakeholders revealed that although the European 
countries were initially against the 700 MHz mobile allocation during WRC-12 because the 
issue is not on the agenda of the conference and that the band is heavily used by other 
services especially broadcasting (El Moghazi et al. 2015). However, eventually they agreed to 
the allocation considering that the Arab and African countries may align themselves solely to 
the Asian APT band plan. If this occurred, the manufacturing industry in Europe would be 
the loser.  

As further explained by one interviewee from an Arab country, the European countries were 
not ready at the WRC-12 in terms of having a suitable frequency arrangement. More 
specifically, APT and the US already had their frequency arrangements developed in the 700 
MHz band. Moreover, adopting the APT band plan was perceived as being much more 
efficient in terms of lowering the cost and achieving roaming. A statement made by an 
interviewee conveys this current reality “much of Africa and Middle East has probably more 
aligned East to West (Regions 2 and 3) rather than North and South”.  

Furthermore, one senior interviewee from the APT region explained that the APT wants to 
be in line with other regions as much as possible and this is the reason why the APT was keen 
that other countries from other regions follow their 700 MHz channel arrangements. One 
other interviewee from APT explained that APT managed to develop a plan and there was 
interest in gaining momentum behind it. In particular, the Asian manufactures had a special 
interest in gaining market share in the Arab and African countries.  

Meanwhile, several interviewees indicated that some non-European countries, including the 
African and Arab ones, which were interested in the 700 MHz band allocation, were also 
keen to have the European countries agreeing to the allocation. More specifically, although 
the African and Arab countries intended initially to have an immediate allocation even in 
their own territories, they also wanted the European countries to join the allocation in order 
to have a regional allocation for all Region 1 countries.  

However, at the WRC-15 the European countries would be prepared and have their 
frequency arrangements in the 700 MHz band agreed. In fact, this is one of the reasons why 
the European countries requested to have the allocation activated by the time of WRC-15 and 
not immediately in WRC-12. In particular, one interviewee from CEPT explained that if the 
Asian, African and Arab countries were interested in that band, Europe would not miss the 
chance of having cheap handsets imported from Asia. One other interviewee from CITEL 
commented on the frequency arrangements proposed by the US and how it was expected 
that, at least, Canada and Mexico would follow the US to achieve economies of scales. 
However, Mexico, despite incredible pressure from the US government, decided to adopt the 
APT plan. One other senior interviewee from the US clarified that the US frequency 
arrangements originated from politicians rather than engineers. In fact, this highlighted the 
emerging importance of regionally coordinating spectrum management plans before 
applying them at the national level even in the case of large countries like the US. 
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The second issue that is worth examination is the role of geographical isolated countries such 
as Australia and New Zealand in the APT in leading the discussions in Region 3. Firstly, the 
APT plan emerged when New Zealand led several Asian countries to harmonise a frequency 
arrangement in the 700 MHz band. New Zealand was motivated by having its analogue TV 
services in the VHF bands, which made re-farming the use of part of the UHF band for the 
mobile service relatively easier (Newlands 2010a). In particular, the beginning was when the 
Australian Communications and Media Authority (ACMA) sought views on the best possible 
plan for the digital dividend in Australia and Telstra and Telecom New Zealand made a joint 
proposal that was endorsed later on by APT and ACMA (Vanston, 2013). In fact, Australia 
was motivated by having a harmonised band plan in the 700 MHz with the Asian countries 
to achieve economies of scales (Newlands 2010b). 

Additionally, Australia was the first to have assignment in the 700 MHz in line with the APT 
plan (Bateson, 2013a) and the first to have a live network in the band via Telstra 
(Ericsson 2014). Furthermore, not only were the Arab and African proposals regarding 
OOBE values influenced by the APT decision on such values but also by the practical 
implementation in the APT region. For instance, in a regional African meeting, Egypt made a 
proposal to continue supporting the OOBE value of -25dBm/8MHz as a baseline for Region 1 
considering the successful implementation of these values in Australia 
(NTRA of Egypt 2014). Similarly, Australia reported to the JTG meetings its practical 
experience in deploying the APT plan in the 700 MHz band (Australia 2013). 

The third issue that needs close examination is the decision-making procedures of the ITU-
R. More specifically, the discussions in the ITU-R are based on consensus, which means that 
it is possible for a few countries to block the discussion until they have their views included. 
In practice this is what happened regarding the ITU-R recommendation on OOBE. While the 
recommendation had the support of several African, Arab and European countries, it was not 
possible to obtain agreement regarding the recommendation during the ITU-R meetings.  

In fact, consensus is related to one of the most important concepts in the telecom industry: 
harmonisation. If consensus is not possible, each group of countries would have their own 
solutions and economies of scales would not be achieved. However, consensus has the 
drawback of countries blocking the discussion even on the basis of linking the issue to other 
issues. What could be concluded on this issue is that countries are not totally independent in 
their decision-making when it comes to international spectrum management. In particular, 
while each country is sovereign in their territories regarding spectrum use, countries need 
the other countries agreement in order to have a regional or global harmonised use of 
spectrum. Otherwise, in most cases, countries do not have the scale to act alone in the 
telecom industry, and even if they have the scale, they still need their citizens to be able to 
roam in other countries 

Consensus is also related to the concept of mutual interests, on which the international 
telecommunication regime is based. Zacher (1996) explains that the creation and durability 
of international regimes is based on the existence of important mutual interests in 
cooperation. The concept of mutual interest was quite evident in the issues of OOBE where 
the African and Arab countries intended to reach a win-win situation with the European 
countries, as having different OOBE values for each group of countries will increase the 
prices of the user terminals and make them more complicated.  

Having said that, it could be argued that the ITU-R decision-making procedures do not 
enable a particular group of countries to impose their views on others, and it encourages the 
ITU-R countries to reach a compromise. Such a compromise could imply that all participants 
are equally happy and unhappy. This is the reason why voting has rarely been used in the 
ITU-R. Meanwhile, the decision-making procedures could be considered as a double-edged 
sword due to the capabilities of few countries to block the whole discussion. In such a case, 
these few countries could state their reservations in the final agreed documents or they could 
largely delay or even stop reaching a common agreement (such as approving an ITU-R 
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recommendation). However, in practice, this rarely occurs, and countries may adopt 
different plans nationally than those agreed by the ITU-R while not causing interference to 
their neighbours. Such an issue may call for revising the WRC decision-making procedures 
to have more active role of the ITU-R BR to make sure that the discussion is purely technical. 

The fourth issue that needs highlighting is the three regions system. In particular, while the 
700 MHz mobile allocation discussion in the ITU-R was considered as a Region 1 issue, 
several entities from Regions 2 and 3 were involved. Firstly, Iran, a Region 3 country, as part 
of GE-06 plan, which covers Region 1 in addition to Iran, was interested in the discussion. In 
particular, while most of the region’s countries (Arab, African, European) were keen to have 
the mobile allocation, Iran was more concerned with the protection of their terrestrial 
broadcasting service in the 700 MHz from the deployment of mobile in neighbouring Region 
1 countries. Therefore, it could have been more convenient to have Iran as part of Region 1 
instead of having this historical division between Regions 1 and 3 that is geographically 
unexplained. 

In fact, the situation of Iran is complicated as explained by one of the interviewees. On the 
one hand, Iran is part of Region 3, which has already a mobile allocation in the 700 MHz 
band. On the other hand, Iran is also against having mobile allocation in the 700 MHz band 
in Region 1 unless its broadcasting service is fully protected. In other words, although the 
700 MHz allocation in Region 1 should be a Region 1 decision, a country from Region 3 is 
involved in the discussion. One other issue that was raised is related to Russia, which is far 
away geographically from Africa and is still able to oppose decisions related to service 
allocation in Africa. As stated by one of the interviewees from Africa “we are on the other 
side of the earth, we can’t cause interference to the Russians”.  

In general, it is argued that the three regions system does not accurately reflect the 
geographical situation where countries in Region 1 are quite close to countries in Region 3, 
and Region 1 accommodates different interests between countries in different stages of 
development. There is, therefore, a need for the ITU-R to revisit its current three region 
allocation. One possible way forward would be to divide both Regions 1 and 2 into two, while 
another would be to create six regions to reflect the six regional spectrum management 
organisations. 

Conclusions 

The main adopted band plan in the 700 MHz band is the APT one which provides 2x45 MHz 
for FDD operation of broadband systems but overlaps with the CEPT plan in the 800 MHz. 
While the African and Arab countries intended to follow the WRC-12 to fully harmonise with 
the APT plan, it was eventually agreed to partially harmonise with the APT plan by the 
adopting the lower duplex of it.  

One of the first identified OOBE value in the 700 MHz was determined in association with 
the APT plan in 2011 to be not exceeding -34 dBm/MHz below the frequency 694 MHz. 
While the Arab and African countries supported the APT value, other countries and 
broadcasters suggested more stringent values. Eventually, the ITU-R recommendation on 
the OOBE values was agreed due to the support from most of Region 1 countries although it 
was met with resistance from a few countries. 

The 700 MHz mobile allocation issue has shown that there is a tendency of African and Arab 
countries and the Latin American countries to align with the Asian market in instead of with 
the European and American ones respectively, largely to lower the cost of the end user 
equipment. In addition, it is shown how geographical isolated countries such as Australia 
and New Zealand have influence over the other countries in their region and even on 
countries located in other ITU regions.  

The examination of the decision making procedures in the light of the 700 MHz discussion 
has revealed that although the countries are sovereign in their territories regarding spectrum 
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use, they is still a need for the others countries in order to have a regional or global 
harmonised use of spectrum. Therefore, discussions in the ITU-R are mostly based upon 
consensus. Moreover, having this conflict of interest during the 700 MHz discussions 
between countries in different ITU-R regions raised a big question mark regarding the 
current ITU-R three regions system. In general, this paper has argued that, in this era of 
globalisation, it is not beneficial for a country or a group of countries to act separately from 
the rest of the world even if they could.  
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Endnotes 
                                                        

1 Decisions related to international spectrum allocation are taken during ITU-R WRCs. 

2 Out-of-band emission is emission on a frequency or frequencies immediately outside the necessary bandwidth 

which results from the modulation process.  

3The world is divided in terms of radiocommunication service allocation into three regions, where Region 1 

comprises Europe, Africa, the Middle East west of the Persian Gulf including Iraq, the former Soviet Union and 

Mongolia. Region 2 covers the Americas, Greenland and some of the eastern Pacific Islands. Region 3 contains 

most of non-former-Soviet-Union Asia, east of and including Iran, and most of Oceania (ITU-R 2008). 

4Young (1982) defines regimes as social institutions governing the actions of those interested in specifiable 

activities and international regimes as regimes pertaining to activities of interest to members of the international 

system. 

5Regimes can be defined as sets of implicit or explicit principles, norms, rules, and decision-making procedures 

around which actors’ expectations converge in a given area of international relations (Krasner 1982; 

Zacher 1996). 

6 The name of the group indicates the cooperation between four main study groups (SGs) in the ITU-R: SG 4 

(satellite services), SG 5 (mobile services), SG 6 (broadcasting services), and SG 7 (science services). 

7 In FDD, the uplink and the downlink use a different frequency. In TDD, they use the same frequencies. 
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Abstract: The public ombudsman plays an irreplaceable role as an important redress 

mechanism for individual grievances and as a “watch dog” to administrative justice.  

Since the 1980s, private sector ombudsmen have emerged and proliferated. This rapid 

development has resulted in some significant controversies. Unfortunately, many of these 

controversies have not been sufficiently addressed to date. By analysing the 

Telecommunications Industry Ombudsman (TIO) as a case study, this article seeks to 

examine the nature of the private sector ombudsmen and its changing position in relation to 

administrative justice. Here, the key claim is that the TIO is substituting courts with respect to 

consumer matters arising from its service sector. Stemming from this claim, this article 

further argues that the current TIO scheme presents an inappropriate and unreliable situation 

where the private sector ombudsmen may provide differing rights and remedies from those 

available in the Courts. Furthermore, consistency in decision-making by private sector 

ombudsmen can be problematic, and fair procedure requirements remain untested by the 

courts. In order to resolve these issues, private sector ombudsmen, like the TIO, should be 

subject to a closer monitoring process. As a preliminary measure, an authoritative and 

standardised quality control assurance mechanism should be established to ensure that 

consumer complaints are effectively received and fairly handled.  

Keywords: Telecommunications industry ombudsman, the TIO, public ombudsman, 

industry consumer dispute resolution. 

Introduction 

An ombudsman, as a distinctive method of alternative dispute resolution, has been widely 

adopted in the public sector of many countries (Commonwealth Ombudsman 2015a). The 

original function of the public ombudsman was to provide a redress to the grievance of 

citizens. However, over the years this role has been expanded to provide a forum for settling 

disputes by allocating a financial reward to the winning party. In the 1980s this shift became 
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particularly prevalent with the development of industry self-regulation schemes in the 

private sector, signifying the beginning of the growth of private sector ombudsmen.  

The tangible transplantation of industry-specific private sector ombudsmen initially 

commenced in key industries that were privatised from former state-owned businesses, such 

as banking, insurance and utilities. An illustrative example of the application of the public 

ombudsman into the private sphere is the world’s first private sector ombudsman, the 

Insurance Ombudsman Bureau (IOB) in the United Kingdom, established in 1981. Birds and 

Graham (1988) while stressing the paucity of evidence, have argued that the IOB was 

founded on the intention of the owners of IOB to deter statutory intervention. Despite 

attracting criticism, the IOB became the inspiration and a model for a variety of private 

ombudsmen schemes worldwide (Tyldesley 2003).  

The adoption of ombudsmen schemes has become pervasive in the private sector, but not 

without controversy. Johnson describes private sector ombudsmen as a cynical exercise, 

where ombudsmen become a substitute for structural reform in the operation of industry 

(Gill 2014). Similarly, Morris (1987) asserts, ‘ombudsmen are destined to become permanent 

features in the private sector and indeed, at least in crude quantitative term, could eventually 

supplant the legal process as the primary form for the formal and informal resolution of 

disputes between business enterprise and consumers…’  

Notwithstanding prolonged focus on the fundamental issues that these controversies expose, 

including the legal standing of the private ombudsmen in the judicial system and concerns 

over fair procedure, many of these issues remain unsettled after more than thirty years since 

the establishment of the IOB. Indeed, the principal aim of this paper is to contribute to the 

relatively under-represented body of research produced by Australian academics in the area 

of ombudsmen practice. Furthermore, this paper argues that the development of 

ombudsmen practice is progressive, in which the impact of earlier schemes was limited by 

the voluntary basis of their adoption.  

The current landscape has changed considerably from the early days. Private sector 

ombudsmen have been established in almost all key service sectors throughout the world, 

including in Australia. Nowadays, there is a large number of private sector ombudsmen 

acting as statutory-based compulsory schemes – mandating firms to participate. Through 

the ubiquity of private sector ombudsmen schemes consumers have become better-informed 

about the number of services provided by the ombudsman.  

Private sector ombudsmen schemes have been applied in different forms across various 

industries, resulting in multiple, differing processes for complaint handling. Therefore, it is 

beyond the scope of this paper to identify ‘a’ particular preferred institutional model of the 
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private ombudsman. Rather, this paper uses the Australian Telecommunication Industry 

Ombudsman (TIO) as a case study in order to reflect the broader issues and possibilities 

produced by the application of ombudsmen schemes into the private sector. This 

methodology not only provides a manageable scale of research but also presents an 

opportunity to provide direct benefits to the scheme studied.  

The Australian telecommunications industry exemplifies both the proliferation of statutory-

based compulsory ombudsmen schemes in the private sector and the reasonably high level of 

consumer engagement with the schemes. In 2015, the number of mobile services operating 

in Australia was 31.77 million (Australian Communications and Media Authority 2015) while 

the total population in the same year was approximately 23 million (Australian Bureau of 

Statistics 2015). These figures indicate that the entire Australian population are 

telecommunication consumers, with many operating more than one device and purchasing 

services from more than one provider. These statistics reflect the significance of having an 

effective redress scheme in this service sector. Additionally, these figures demonstrate the 

critical impact that a redress scheme can have on people’s daily lives. Beyond the 

telecommunications industry, many other sectors can have a substantial impact on 

consumers and firms, such as in banking and utilities. It is therefore vital to have well 

considered industry schemes that are capable of delivering fair outcomes.  

In summary, the research inquiry present in this paper is to study whether private sector 

ombudsmen, like the TIO, perform a similar role as the traditional public ombudsmen. If 

not, the objective is to understand what the legal standing of the private sector ombudsman 

is in the judicial system and the administrative structure. In order to do so, Part One of this 

paper provides context for later discussion as a background to the rise of private sector 

ombudsmen so as to situate the Australian experience within global trends. Part Two 

examines the processes and practices of the TIO in detail, while Part Three establishes the 

key claim that the TIO is operating as a substitute to the judicial system on consumer 

matters arising from this service sector. Stemming from this key claim, Part Four explores 

five related aspects of the TIO’s decision making process, including the TIO’s power to 

expand its jurisdiction; consistency of decision making; procedure fairness within an 

informal forum; and problems with using the term ‘ombudsman’ as its name. Finally, Part 

Five concludes by summarising the findings from previous sections and making suggestions 

for moving forward.  

Context 

The intensification of industry self-regulation has presented many different regulatory forms 

ranging from a single industry code of practice to more sophisticated dispute resolution 
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schemes, such as an industry specific ombudsman scheme (Gunningham & Rees 1997). In 

the 1980s, the trend of industry self-regulation occurred within a context whereby ‘the 

corporation’ was increasingly becoming and being understood as an object of protection in 

Western capitalist societies. The past thirty years have witnessed a surge in self-regulatory 

regimes in the United States, Europe, and other advanced economies including Australia 

(Kagan 1982). In particular, industry self-regulation grew out of the understanding that 

firms will voluntarily make agreements that lead to the ‘socially optimal resource allocation 

and output mix’ in order to avoid negative impacts on consumers and society, and to   

improve their marginal costs (Coase 1960: p.96). Indeed, whenever problems of ‘negative 

externalities’ such as pollution or systemic risk in unregulated finance, are perceived to be 

not just limited to the practices of a single firm but rather endemic to an industry, concerted 

action is necessary. Many industries today engage in various acts of self-regulation, with 

which they claim to contribute to the mitigation of the respective problems that their 

industry creates (Flohr et al 2010). Few industries remain disengaged in organising around a 

formally established framework that sets self-prescribed standards for ethical conduct within 

their industry (Sammeck 2012).  

The shift in regulatory bodies from a public ombudsman to industry specific self-regulation 

schemes developed alongside the privatisation of publicly- owned services. At the time of 

widespread privatisation, a common feature involved an independent ombudsman acting as 

a referee or a sort of backstop when internal complaints procedures in private industry firms 

failed. Many of these early schemes were purely voluntary, while others had a statutory basis. 

The schemes were usually free and decisions were binding on the firm rather than the 

consumer. Broadly, the ombudsman scheme is characterised by a tiered approach with an 

initial assessment stage to determine the eligibility of the complaints. If a complaint meets 

the eligibility criteria it is forwarded to the conciliation process and then to the final 

determination stage. 

The TIO  

The TIO was established in 1993 when competition was first introduced to the 

telecommunications industry in Australia. The TIO was recognised under the 

Telecommunications Act 1991 (Cth) which mandated the creation of an organisation to 

handle telecommunication services related complaints, and that such an organisation should 

be independent of the industry, the government and customer organisations. The TIO 

scheme is exclusively funded by industry and its services are provided free of charge for 

consumers (TIO 2015e). 
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The TIO’s complaint process starts with consumers filing complaints with the TIO after their 

attempts to solve the matter directly with the individual service provider fail. To enliven the 

TIO’s jurisdiction a complaint must be about a matter less than two years old (six years old 

in some cases) (TIO 2014b). Furthermore, the extent of the TIO’s authority to resolve 

complaints is up to the value of $50, 0000. These resolutions are binding on the providers if 

accepted by the complainant. Additionally, the TIO can also make recommendations to the 

complainant’s telecommunications provider up to the value of $100,000, although the 

provider is not obliged to accept the recommendation. (TIO 2015i). In dealing with 

complaints, the TIO primarily gives regard to relevant laws, good practice, and what are fair 

and reasonable working principles (TIO 2015d). Additionally, the TIO considers industry 

dispute benchmarks as a factor in finalising decisions (TIO 2015a).  

As a primary forum of individual telecommunications consumer dispute resolution, the TIO 

has received a large numbers of complaints over the years (TIO 2015c). Between 2014 and 

2015, the TIO received 124,417 complaints (TIO 2015j). The TIO assists providers and the 

industry more broadly in the improvement of the provision telecommunication services by 

identifying, investigating and monitoring systemic issues in the sector, in order to make 

recommendations to the service providers (TIO 2015a).  

The TIO operates independently with no formal relationship to the industry, consumers, 

regulators, the judiciary or the administration. The TIO’s decisions may be appealed on 

points of law to the court. The decisions of the ombudsman are based on a number of factors, 

including relevant laws, the terms of the contract and industry codes, as well as what is fair 

and reasonable in all the circumstances of the case (TIO 2015f). Thus the TIO has greater 

flexibility and discretion to apply fair rulings that are not necessarily based on precedent 

than that of the court. The complainants are able to register complaints via the phone or the 

internet and have their claims processed without the oftentimes laborious or time consuming 

paperwork and the risk of costly representation fees involved in attending court. In other 

words, by operating outside the court system, the TIO is able to approach dispute resolution 

in a way that abates some of the criticisms often leveled at the court and of the judges.   

The TIO process of deciding on a complaint encompasses many distinctive features that 

differ from the court system. For instance, in the process of making decisions, the TIO are 

able to consult with the disputing parties and all other relevant persons, which is indicative 

of an ‘inquisitorial power’ absent from Australian judges. The TIO is not obligated to follow 

“the established laws”, rather the TIO makes its own decisions and enacts changes at any 

given time as it is not bound by the “precedent”. The TIO may resolve disputes by making 

decisions based on only written evidence and/or verbal conversations over the phone. No 
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physical presence at a hearing is required and the TIO freely decides on whether the evidence 

is admissible.  

The TIO can also pre-empt certain situations based on industry data and best practices, 

while courts normally refuse to consider hypothetical cases. That is, the TIO may choose to 

actively intervene to reduce or prevent disputes from arising by identifying systemic issues 

and communicating these issues with the industry and consumers. For example, in 2011, 

telecommunications provider Aero Telecom was found by TIO to be misrepresenting its 

service to consumers and consumers were inadvertently switching providers without 

realising this until receiving their first bill. TIO contacted Aero Telecom and requested that 

they modify their company practice to ensure they are receiving informed consent; as a 

result Aero’s sales scripts were amended accordingly and staff were provided with a quality 

assurance program (TIO 2012).  

Additionally, the TIO is able to look consciously at and therefore prioritise public interest 

considerations, rather than leaving this task to policy makers or established law. TIO works 

closely with the industry regulator on the consumer-related policy agenda and development. 

Free consumer access to the TIO encourages service providers to act more effectively in 

accordance with the industry code than the court system, where consumer access may only 

become possible with according to a certain level of cost and time.  

The TIO provides an effective model in providing a party with a meritorious, substantive 

complaint redress, including compensation, within a short timeframe. Despite the efficiency 

of the TIO, the question remains whether a private sector ombudsman, such as the TIO, has 

legal standing in the judicial system and the administrative structure. To seek the answer the 

following part examines two parallel relationships: the relationship between the TIO and the 

court; and the relationship between the public ombudsman and the court. This comparative 

analysis aims to test the key claim of this paper, that private sector ombudsmen are 

substituting the judicial system in regards to consumer matters and assess what impact this 

change has on the consumer, the provider and the industry.  

Is the TIO is fundamentally different from the public 
ombudsman? 

To examine the relationships between public ombudsmen, the TIO, the courts and the 

administration, an important jurisprudence concern must be considered. That is that public 

sector ombudsmen are not regarded as alternatives to the courts, which sets a critical 

theoretical position for the assessment of private sector ombudsmen such as the TIO.   
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Public Ombudsman vs. the Court 

A widely accepted feature of the public ombudsman is that public ombudsmen do not 

function as substitutes to the courts, but rather as act as part of the administrative process 

(Nobles 2001; Bames 1993). This important foundation amplifies the legality of the public 

ombudsman. This paper outlines four key reasons to support this argument.  

Firstly, matters dealt with by the public ombudsman are different from matters dealt with 

by the court. Public ombudsmen largely deal with complaints against bodies that are directly 

or indirectly subject to democratic accountability. For instance, in Australia, the 

Commonwealth Ombudsman investigates complaints about the actions and decisions of 

Australian Government departments and agencies. These investigations can include 

complaints registered against the quality of service delivered by private contractors hired by 

the Australian Federal government or the provision of oversight of complaint investigations 

by the Australian Federal Police. In addition, The Ombudsman can also investigate 

complaints about delays in processing Freedom of Information requests (FOI) and 

complaints about FOI charges (Commonwealth Ombudsman 2015b). The States and 

Territories in Australia also have their own Ombudsman offices with similar jurisdiction as 

the Commonwealth Ombudsman, except over State and Territory government authorities. 

All these matters are beyond the scope of the Australian courts.  

Secondly, the role of the ombudsman is different from the role of the judge. A public 

ombudsman is an official, usually (but not always) appointed by the government or 

Parliament, who is charged with representing the interests of the public by investigating and 

addressing complaints reported by individual citizens (Commonwealth Ombudsman 2015a).  

This form of representation is derived from the widely understood imbalance of power 

between the agencies of government and those in which it governs. In practical terms the 

role of the public ombudsman is to provide redress for individual grievances and improve the 

standards of administration (Seneviratne 2002). However, the role of the judge is to act 

within their capacity as a public official to preside over matters of the law and administer 

justice.   

In theoretical terms, Abraham argues that the public ombudsman “humanises the state 

administration” (Abraham 2008), by “supervising the administrative activities of the 

executive” (Reif 2004). While others have suggested that the public ombudsman also 

enhances government accountability to the public (Paunio 2009), strengthens the bond of 

trust between the citizen and the state (Kirkham, Thompson & Buck 2009) and provides a 

safety net for when public administrations underperform or overreach.  Ultimately, as Gilling 
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states, “ombudsmen represent the possibility for ordinary people to bring to account the 

leviathan of the modern state” (Gilling 1998).   

The concept of the ombudsman as an independent person who is able to investigate and 

resolve disputes between citizens and the agencies of the government has spread to over 120 

countries and is seen to be an essential accountability mechanism in democratic societies. 

The role of the public ombudsman in redefining the constitutional relationship between 

public services and the public is as important as ever, given the growing reach of government 

into every aspect of citizens' lives.  

Thirdly, citizens’ perception of using public ombudsmen is different from their perception of 

using the courts. In general, a citizen may register a complaint with a public ombudsman 

about a particular grievance that may not be necessarily based on legal factors. For example, 

one can file a complaint with the Postal Industry Ombudsman as a branch of the 

Commonwealth Ombudsman (as Australia Post is a government-owned agency) about the 

loss, redirection or damage of post.  Many of these forms of complaints are in nature not 

directly related to the decisions of the public administration. The ombudsman may be able to 

make recommendations about these types of issues (Australian Administrative Law Policy 

Guide 2015); however, these types of issues are difficult to present to the courts as “legal 

issues”. A party who seeks the aid of an ombudsman does so with an expectation of quick, 

inexpensive, and confidential counselling as to how to navigate the bureaucracy and red tape 

facing the party. The ombudsman may intervene for a party who has been frustrated by the 

system so that the party's needs might be addressed.  

Moreover, the legal effect of the public ombudsman’s decision is different from the decision 

of the court. The majority of public ombudsmen make non-binding recommendations rather 

than legally binding decisions, this is due to the fact that citizens who complain to the public 

ombudsmen rarely do so because they are seeking to enforce legal rights. Rather, the 

substance of complaints received by public ombudsmen are typically about the quality, 

delivery and function of a particular government service as opposed to criminal or civil 

mistreatment. This seems to be a natural consequence of the development of the public 

ombudsman as an institution, from the first public ombudsman, the Parliamentary 

Commissioner for Administration in the United Kingdom, which was regarded as a means of 

supplementing the work undertaken by Members of Parliament on behalf of aggrieved 

constituents (Wyatt 1961). Although some citizens' complaints may duplicate matters, which 

could be the subject of applications for judicial review, they do not usually involve matters 

that may be the subject of actions in contract (Seneviratne 1994). 
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TIO vs. the Court 

The use of the term “ombudsman” for both private sector and public ombudsmen creates the 

impression that they perform similar roles. However, as the following part will illustrate in 

keeping with the example of the TIO, the public and private sector ombudsmen perform 

rather different roles and function.  

Firstly, matters dealt with by the TIO are similar to the matters dealt with by the court.  

The nature of complaints filed varies based on the particular industry. In the case of the TIO 

the complaints are overwhelmingly concerned with billing, service provision, and service 

contracts (TIO 2015g). These matters are private matters between the complainants and the 

industry members and are well within the jurisdiction of the traditional courts. That is, the 

complaints filed with the public ombudsman differ greatly from the complaints registered 

with the TIO.  

Secondly, the role of the private sector ombudsman is similar to the role of the judges. The 

TIO has significant decision-making powers with the ability to decide on resolutions of up to 

the value of $50,000 and recommendations of up to the value of $100,000 (TIO 2015i). The 

fiscal value of the TIO’s resolution is substantially more than the jurisdictional limit of the 

local court in its Small Claims Division ($10,000), and the fiscal value of the TIO’s 

recommendation matches with the jurisdictional limit of the local court in its General 

Division ($100,000) (NSW Local Court Act 2007). Comparatively, the public ombudsman 

does not usually have the power to grant fiscal awards this large.  

Thirdly, the consumers’ perception of using private sector ombudsmen is similar to the 

perception of using the courts. Complainants using TIO’s services seek to have disputed 

matters redressed and/or financially compensated. Accordingly, the perceptions of the TIO’s 

outcomes are more linked to financial award than the outcome of a matters addressed by the 

public ombudsman, which is more likely to result in a higher quality service or the resolution 

of the particular matter at hand.  In fact, TIO’s 2015 annual report reveals that almost 65 per 

cent of its recorded outcomes had either only a financial outcome or both a financial and 

non-financial outcome (TIO 2015c). 

Fourthly, the legal effect of the private ombudsman’s decision is different from but 

comparable to the decision of the court, particularly in that the TIO’s resolutions are 

binding to participating service providers if accepted by the complainants.  

These four distinct comparisons demonstrate key differences between the public 

ombudsman and private sector ombudsmen in the judicial system. It also recognises a 

particular resemblance between the private sector ombudsmen and the Courts. That is, both 
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the TIO and the Court have the jurisdiction to hear the cases of the type normally presented 

to the TIO in the form of a complaint The TIO and the court have powers to grant fiscal 

awards to the winning parties in the dispute. Consumers access the TIO’s service to get the 

matter redressed or compensated and the TIO’s decisions are binding to participating firms 

once accepted by the complainants. Therefore, the function of the TIO has evidently deviated 

from the traditional public ombudsman service.  

Nobles summarises the way in which the previous comparisons have highlighted the 

expansion of the TIO into the role of substituting the Court, “private sector ombudsmen offer 

an alternative to the pursuit of remedies through existing courts and tribunals. The use of 

ombudsmen is no longer limited to the provision of non-legal remedies, that is to grievances 

for which there is no (or hardly ever) a remedy at law, but the provision of alternative 

remedies to those available at law’ (Nobles 2001). By the same token, Morris and James also 

argue that: “the second generation of ombudsman (private sector ombudsman) provided a 

genuine alternative to the courts dealing with cases which the complainant might otherwise 

have taken to court.” (Morris & James 2002). Thus, a key claim of this paper can be justified 

at this point – as a private sector ombudsman, the TIO performs a fundamentally different 

role to the traditional public ombudsman, and is in fact substituting the judicial system for 

consumer matters arising from its service sector.  

Five Critical Features Represented in the TIO Model 

If the TIO is established as an alternative to the court, as evidence suggests above, several 

fundamental issues arise in regards to this expansion of the TIO. These issues include but are 

not exclusive to the following five examined aspects of the TIO’s operation as an alternative 

to the Court.   

1. To what extent can the TIO provide different rights and remedies 
from those that may be available in courts? 

When comparing private sector ombudsmen to the Courts, one must consider the role played 

by the Courts in modifying apparently settled rules of law or specific legal arrangements in 

accordance with general ideas of justice, fairness and reasonableness. This includes 

techniques ranging from developing the common law to adopting liberal or restrictive styles 

of interpretation. As Nobles points out: “… the question here is thus not whether ideas of 

fairness may or may not restrict or extend the apparent scope of legal duties, but whether 

this may or may not be done by someone who is not a judge (Nobles 2001).  

Relating this point to the TIO in the context of the established key claim above, one might 

wonder who are the people that make real decisions in the TIO? Indeed, are they legally 
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trained or do they need to be legally trained? These questions, on face value appear simple to 

answer; however locating answers has been rather difficult.  

Firstly, who are the decision-makers in the TIO? For an organisation the size of the TIO, 

there is surely a complex internal structure in place to resolve the large number of 

complaints received. The ombudsman would not be the only person to decide on the matters 

presented. The number of people deciding matters at the TIO is not publicly available. 

However, the TIO’s 2015 annual report indicated that the TIO had a total of 191 employees at 

that time and the majority of its staff engages in dispute resolution (TIO 2015g). Therefore, 

the decision making process, unlike in the Court system, is decentralised among many 

people who may differ in their experience and in their subjective interpretation of what is 

reasonable and fair in individual cases.    

Follow on questions may include – are these decision-makers legally trained?  Indeed, 

should they be legally trained? The answers to these questions are unclear from the TIO’s 

website. Nonetheless, reading the position description of an ‘enquiry officer’ on TIO’s career 

website indicates that the position does not require possible candidates to have any legal 

background. Rather, candidates must rather demonstrate experience in customer service, 

additionally knowledge of the telecommunications industry is desirable. (TIO 2015b).  Thus, 

the TIO’s employment policy expresses the view that the ‘idea of fairness’ raised by Nobles 

does not need to be administered solely by a judge in the area of telecommunications, but 

can be delivered by those who have experience in dealing with customer complaints 

(Nobles 2001).   

A previous study on the TIO scheme conducted by Widdowson and Li collected a series of 

TIO’s decisions by inviting submissions (decided cases) from the TIO’s members. The 

findings from examining the TIO’s decisions, in that particular project revealed that 

remedies decided by the TIO could be very different from the possible considerations from a 

legal point of view (Widdowson & Li 2013).  

Therefore, what is at stake here goes beyond the accessibility and convenience of utilising the 

TIO as opposed to Court. Rather as it is suggested here, the TIO may be providing different 

rights and remedies than those available in courts and tribunals, which as a matter of 

structural principle, should be the subject of profound exploration and monitoring.   

2. Why can the TIO freely expand its own powers? 

Important consideration must also be given to the TIO’s capacity to expand its own powers. 

Currently, the TIO is able to expand its powers at its own discretion. A recent example of this 

expansion of powers is in regards to the limit of time that a customer has in order to make an 
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eligible complaint. TIO extended the time frame significantly, allowing customers to raise 

complaints about certain circumstances that occurred two years ago (up from the previous 

limit of one year). This change in TIO policy resulted in an extra 359 consumer complaints 

than would not have been possible in the previous year (TIO 2014a). The expanded powers 

followed a series of reviews of the TIO’s complaint handling policy, which also included an 

increased value of fiscal amounts possible for dispute and the adoption of a more flexible 

approach for defining a small business (TIO 2014a).  

Whether or not these power expansions are beneficial is a different issue, but the fact that a 

private institution, substituting the judicial system, is able to expand its powers at its own 

discretion certainly creates some real concerns. An important question can be asked on this 

point – should the current system allow a private dispute settlement scheme with significant 

powers to further expand its powers and jurisdiction; and if so, what would be the social, 

economic and constitutional rationale for it? This question becomes more critical when 

considering that the TIO is the only consumer scheme available in this service sector and 

that it is compulsory for the service providers to participate. Thus, expanding the jurisdiction 

of the TIO to further potential complaints might add an unnecessary financial burden to the 

service sector as a whole. 

3. How can the consistency of decisions made by the TIO and the 
quality of the TIO’s decision-making be maintained? 

The power to “do justice in an individual case” has become something of a hallmark of 

private sector ombudsmen as they do not follow the doctrine of precedent and therefore are 

able to take considerations of substantive fairness into account in their decision-making. 

This is an important power in the service sectors, where there is often inequality of 

bargaining power between the service provider and the consumer. The TIO has made clear 

that it is “not bound by previous decisions, and considers each enquiry or complaint on its 

individual merits” (TIO 2015d). In general, the overriding criterion to be used in dispute 

resolution is for the ombudsman to do “what is, in his opinion, fair and reasonable in all the 

circumstances of the case” (TIO 2015d). 

This, however, is not an uncontroversial power (Morris & Hamilton 1996). When forming a 

view, assessing any evidence, or making a decision, the ombudsman must also take into 

account “the relevant law, regulations and good practice”. The advantages of this type of 

equitable jurisdiction, however, must be set against the opposing value of legal certainty and 

associated rule of law considerations (Nobles 2001). This has been recognised in the past by 

ombudsmen who have stated that they sought to achieve consistency of decision-making 
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while retaining the ability to depart from usual practice where deemed appropriate (Smith & 

Wood 2009). 

It may be easier to ensure consistency when decisions about similar products are being made 

within the same institution, but the sheer size of the institution will also have an impact on 

the mode of decision-making. The fact that the TIO dealt with 138,946 new complaints in a 

single calendar year (TIO 2014a) makes it fair to assume that this is an institution where a 

number of subsidiary ombudsmen (or case officers) are required to make consistent 

decisions within a highly formalised managerial structure, and where the ombudsman fulfills 

a function more akin to that of a corporate style Chief Executive Officer than a quasi-judicial 

decision-maker. In the interests of ensuring that similar cases are treated alike, private sector 

ombudsman institutions like the TIO should have in place internal procedures including 

regular meetings and training, and moderation or crosscheck processes to make sure that 

decision-making principles are well understood and appropriately applied by all decision-

makers. Whether or not these policies have been adopted by the TIO is not published on 

their institutional documents or media accounts and thus examining and evaluating on the 

TIO’s practice in this aspect is not feasible.  

On the other hand, there is often a fine balance to be struck between the rational application 

of rules to ensure consistency and an over-reliance on rules, which may lead to a failure to 

exercise discretion in individual cases (Hilson 2002). If the TIO were to lean too far towards 

a strict rules-based approach because of the size of its operation and delegation 

arrangements, it may pave the way for challenges on the ground against a fettering of 

discretion through the rigid application of decision-making principles or rules. Thus, the 

challenge for private sector ombudsmen, like the TIO, is defined by the extent in which they 

are able to balance their discretionary power being exercised by delegated decision-makers, 

and to ensure that general decision-making principles are appropriately applied across the 

entire institution.  

This challenge is endemic to the functioning of private sector ombudsmen 

(Morris & James 2002). Merricks has proposed the development of particular benchmarks 

to measure the accuracy and consistency of decision-making in individual cases and to 

identify instances where individual discretion was exercised (Merricks 2001). Unfortunately, 

15 years have since passed and Merricks’ proposition has not become standard industry 

practice and many industry ombudsmen, including the TIO, are yet to adopt benchmarking.  

The other relevant matter here that speaks to the capacity of private industry ombudsmen to 

administer fairness and reasonableness is the maintenance of quality in decision-making. In 

order to make a full assessment of the quality of the TIO’s decision-making process, the 
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reasons and details of the particular cases processed by the TIO are necessary. However, 

these records are unavailable to the public and there has been little interest or scrutiny from 

academics, in particular legal scholars, to increase the accountability of their processes.   

Additionally, despite being a scheme pre-empting review by a Court there has not been a 

considerable amount of legal scrutiny of the TIO, nor is there a standing mechanism upon 

which the private sector ombudsmen schemes are regularly reviewed. The lack of 

accountability, scholarly inquiry and judicial scrutiny has resulted in a process that is remote 

from consumers that emphasises the process over the substance of decision making. As the 

TIO is a cheaper and quicker option, there is a risk of creating a two-tier system of justice 

delivery or an institutional bias whereby the literate and technology savvy class are more 

able to navigate the Courts or dispute decisions made by the TIO, while the elderly, the 

working class or the disabled are given fewer options. Although it might be cheaper to avoid 

hearings, the question remains whether denying consumers a ‘day in court’ may eventually 

erode public confidence in the private sector ombudsmen schemes. At present, however, the 

consumer has nowhere else to go.  

The TIO has put in place programs to train and educate staff to improve the services they are 

able to provide and their decision making processes. For example, TIO’s 2014-15 annual 

report, launched in 2014 includes an educational program, which awards a Graduate 

Certificate in Dispute Resolution together with the Box Hill Institute in Victoria. This 

program focuses on developing the dispute resolution, case management, communication 

and legal skills of dispute resolution officers and aims to improve the quality of the TIO’s 

services in the long term (TIO 2015g). Programs like this may not fundamentally resolve the 

issues of quality or consistency of decisions or decision-making processes. However, 

increasing the skills of dispute resolution officers will bring some benefits to the TIO and its 

member firms, as well as to telecommunications consumers at large. To further improve the 

TIO’s service and so to gain public confidence and industry support, developing a particular 

sectorial staff training program is essential. It is a good way to start but there is a lot more 

that needs to be done in this regard. 

4. How is it possible to improve procedural fairness within informal 
dispute resolution schemes like the TIO? 

As one would expect, the rules on complaint handling are heavily influenced by requirements 

of procedural fairness by the ombudsman office. For example, in the TIO, if the ombudsman 

decides that an investigation is necessary, the ombudsman provides both parties with an 

opportunity to make representations during the investigation stage, and sends a provisional 

assessment to both parties giving them a time limit within which to respond. If either party 
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indicates disagreement with the provisional assessment the matter then proceeds to 

determination (TIO 2015d). There is considerable autonomy on the part of the ombudsman 

to decide the evidence required, whether it should be written or oral, and how it should be 

presented. The ombudsman may exclude evidence which would be admissible in court, or 

conversely include evidence that would be inadmissible. The private sector ombudsman may 

accept information in confidence so that a summary or edited version only is submitted to 

the other party; the ombudsman may also take into account the failure of either party to 

provide information and make a decision on that basis, and may dismiss a complaint if a 

complainant fails to supply required information (Morris & James 2002). 

These procedures are designed to fit a largely paper-based inquisitorial investigative method 

of operation, which is the norm within the TIO. How the courts might view this approach if 

judicial review challenges the issues of fair procedure and the extent to which the fair 

procedure requirements will impinge on the established processes of the ombudsman 

remains untested. The courts and judiciary have not always proved sympathetic to 

ombudsmen (Ackner 1993) and if cases come before them the courts may seek to impose 

more formal procedures, as the court’s procedure normally requires. Given the emphasis 

placed on speed and minimum formality by the TIO and private sector ombudsmen more 

generally, the intervention of the Court into their decision making processes is likely to 

damage the confidence and trust that the users have in the decision-making processes of 

private sector ombudsmen (Financial Ombudsman Service 2000). Indeed, consumers may 

decide to go directly to Court on issues that have a legal basis.  

Moreover, the desire to resolve disputes quickly has led to the prominence of early 

resolutions. Private ombudsman institutions have invested considerable resources in the 

initial contact stage and place great emphasis on “taking the earliest opportunity to resolve 

an incipient complaint and nip it in the bud” (Merricks 2001). This speedy dispute resolution 

may entail, for example, helping someone formulate their initial complaint to the service 

provider concerned after directly approaching the TIO, or using mediation or conciliation 

techniques rather than embarking on a full investigation (Financial Ombudsman Service 

2002). Currently, the TIO have set particular key performance indicators (KPIs) in 

accordance with standard industry practice to measure the period of time it takes to resolve 

matters. For instance, both the Communications Ombudsman Services and the 

Communications and Internet Services Adjudication Scheme (CISAS) in the UK have 

identified early resolution as the most critical data set of the KPI’s. The Communications 

Ombudsman Services published in its 2015 annual report that all individual complaints were 

resolved within eight weeks and that 97 per cent of complaints were resolved within six 

weeks (TIO 2015g). Additionally, in its quarterly reports CISAS indicated that 94.1 per cent 
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of all received cases were resolved within 6 weeks, in the second Quarter of 2015 (CISAS 

2015). 

The impact of this approach on the TIO’s operation can be clearly seen from figures disclosed 

in the TIO’s 2014-15 annual report. Indeed, 90 per cent of consumer contacts were dealt with 

within one business day, whilst the other 10 per cent included a total of 12,083 cases 

requiring conciliations and/or investigations, in which the TIO closed 80 per cent of 

conciliated complaints within 30 business days and 80 per cent of investigated complaints 

within 70 business days. Only five per cent of open complaints were unresolved for more 

than 120 days out of a total of 124,417 complaints in the year ending July 2015 (TIO 2015g).  

So, what is the problem with early resolution? While early resolution does not necessarily 

bring undesirable impacts on its own, there are strong arguments in support of alternative 

dispute resolution methods that require longer negotiation periods, such as mediation and 

conciliation (Morris & James 2002). For instance, the TIO does not record outcomes of early 

resolutions achieved at the referral stage (TIO 2015g) which can possibly lead to either 

undiscovered serious one-off problems or serious systemic weaknesses. At the same time, it 

would not be advisable that the TIO place too much significance solely on mediation and 

conciliation as this may also alter the ultimate advantage of the TIO, which as an alternative 

to the Court, the TIO is able to visualise the broader picture and identify broad problems as 

opposed to only resolving individual cases. Therefore, industry specific ombudsmen like the 

TIO should have mechanisms in place to monitor what happens to complainants sent back to 

service providers at the referral stage in order to check whether conciliation is tending to 

operate in favor of one party; to consider whether there is potential for serious one-off 

problems, or indeed, serious systemic weaknesses “hidden” by the emphasis on informal 

processes. Here, the TIO must balance the priorities of their stakeholders by ensuring that 

individual complainants are provided with a speedy and fair resolution, that the TIO decision 

making processes are consistently monitored for bias and that the service providers are 

receiving informed recommendations to improve the quality of their services.  

5. The misleading use of “ombudsman” as a term for private sector 
ombudsmen  

Administrative law embodies the legal framework within which public administration is 

carried out. It derives from the need to create and develop a system of public administration 

under law, a concept that may be compared with the much older notion of justice under law. 

Since administration involves the exercise of power by the executive arm of government, 

administrative law is of constitutional and political, as well as juridical, importance. 

Although there is no universally accepted definition of administrative law, it may rationally 
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be understood to cover the organisation, powers, duties, and functions of public authorities 

of all kinds engaged in administration, their relations with one another and with citizens and 

non-governmental bodies. Administrative law also constitutes legal methods of controlling 

public administration and the rights and liabilities of officials (Cane & McDonald 2013).  

Constitutional law complements administrative law to a large extent, and the line between 

them can be difficult to draw. While the legislature, the courts, and the administration are 

regarded as constitutional matters, the substantive and procedural provisions concerning the 

administration as well as judicial review of the administration are regarded matters of 

administrative law. However, some matters, such as the responsibility of ministers, cannot 

be exclusively assigned to either administrative or constitutional law. Elsewhere, some 

French and American jurists regard administrative law as including parts of constitutional 

law. The law relating to public health, education, housing, and other public services could 

logically be regarded as administrative law (Robson 2013; 1951). By the same token, public 

ombudsman institutions, scrutinising the work of the executive within public administration, 

should also be regarded as part of administrative law. 

Private sector ombudsmen are different. A typical private sector ombudsman institution, 

such as the TIO, has its main function and additional functions. As established in the key 

claim above in this paper, the main function of a private sector ombudsman is to provide 

redress and remedies, which are comparable to the courts. The additional functions normally 

include empowering consumers, facilitating industry regulators to develop consumer policies 

and providing feedback to the service sector as a whole. The additional functions are the 

functions that no court can perform. Nonetheless, neither the main function nor the 

additional functions can be regarded as administrative in nature given the fact that these 

functions have little relevance to the public administration (or the executive) arm of the 

constitutional arrangement.  

While it is easy to justify the constitutional standing of the public ombudsman in the 

administrative law system, it is nearly impossible to position the private sector ombudsman 

in the existing constitutional arrangement according to the established separation of powers 

principle. Due to the divergent responsibilities of the public and private ombudsmen 

alongside the legitimacy that the public ombudsman receives as part of the administrative 

law system, the use of ‘ombudsman’ in the private sector deceptively capitalises on the 

legality of the public ombudsman in order to generate a public perception of authority and a 

tenuous connection with the roles in which the public ombudsman has performed for 

decades.  
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In fact, the use of the term “ombudsman” has already created much confusion in recent 

years. As the Australian Commonwealth Ombudsman, Professor McMillan, describes: “ 

… the proliferation of private sector complaints bodies have raised issues as to 

whether private bodies should be allowed to adopt the name “ombudsman” … the 

problem has more to do with unconstrained and unsystematic use of the term; 

this was followed by an elaboration of the problem of public deception and public 

confusion.” (McMillan 2008). 

The TIO, like many other private sector ombudsmen, does not differ from the description 

provided by Professor McMillan as it was set up and continually funded by the industry as a 

sectorial specific dispute resolution scheme. Therefore, it does not have any relevance to the 

contemporary understanding of administrative law and it is difficult to justify its use of the 

title “ombudsman”. 

The other important distinguishing feature of the TIO’s practice from the very purpose of 

administrative law is its function regarding the balancing of powers. Public ombudsmen level 

the field by providing the complainant with an opportunity to cut through the red tape of 

government entities at no charge, whereas the situation in the telecommunications industry, 

where the TIO operates, can be very different. A Canadian Justice once stated, ‘the 

Ombudsman can bring the lamp of scrutiny to otherwise dark places even over the resistance 

of those who would draw the blinds.’ (Re Alberta Ombudsman Act 1970). So, who would 

draw the blinds? Parties in the position of being able to draw the blinds could include 

government officials in the public sector and large, powerful firms in the private sector.  

The earlier telecommunications market comprised a small number of big firms and the TIO 

could effectively balance the bargaining power between the individual complainant and these 

big firms at that time. Although these big firms still remain as key players, the industry has 

already seen the growth of a number of smaller or small private firms as a result of 

introducing sectorial competition and deregulation. With the development of the current 

National Broadband Network (NBN) project, the industry is expected to welcome more small 

players into the retail telecommunications market and many of these small firms are 

expected to join the TIO scheme. With an increasing number of small firms joining in, the 

role of the TIO in balancing powers decreases as these small businesses may not be in the 

position of ‘drawing the blinds’. Again, this is another reason to differentiate the private 

sectorial dispute resolution scheme, such as the TIO, from the public ombudsman. To 

address this trend, the TIO may need to revise its operational guide and fee structure by 

considering the position of its smaller members.  
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Conclusion 

Public sector ombudsmen still hold a strong standing in the current provision of 

administrative justice while private sector ombudsmen do not offer the same effect, as they 

are no longer complimenting the administration scheme, but rather the judicial system. 

Private ombudsman institutions justify their existence by offering service functions in 

forming a desirable relationship between the citizen, government, lawmakers and the 

industry.  There are, however, fundamental issues, which might hinder the development of 

the ombudsman institution and also compromise the rights of the individuals in seeking 

justice.  

This paper accepts that private sector ombudsmen can be an effective industry self-

regulation scheme. This however does not mean that they should not be subject to 

authoritative and standardised quality control assurance mechanisms to ensure that both 

consumer complainants and the participating firms are getting an efficient and fair deal. 

Unfortunately, such a mechanism is not yet being considered in the telecommunications 

industry 

By using the TIO as a typical private sector ombudsman institution, this paper establishes 

the nature of the TIO as a substitute to the judicial system on matters arising from the 

service sector it operates within. Proceeding from this claim, this paper examines five 

separate issues and argues that the TIO may go beyond providing legal rights in a more 

accessible forum and actually provide different rights and remedies from those available in 

the courts and tribunals. The very fact that the TIO can expand its scope of operation 

requires further justification and immediate attention from relevant stakeholders. In 

addition, this paper highlights a challenge for the TIO to balance the extent to which it 

tolerates discretionary power being exercised by its delegated decision-makers, and to 

ensure that general decision-making principles are appropriately applied across the entire 

institution. To respond to this challenge, so as to gain public confidence and industry 

support, setting up special courses to train the ombudsmen staff is essential and a good way 

to start, but there is a lot more that needs to be done in this regard.  

Finally, while it is easy to justify the constitutional standing of the public sector ombudsman 

institution in the administrative law system, it is certainly more difficult to place the private 

ombudsman institution in the constitutional arrangement, according to the established 

separation of powers principle. Private sector ombudsman institutions do not seem to have 

relevance to the contemporary understanding of administrative law. On this point, this paper 

argues that the use of the word “ombudsman” in settling sectorial consumer disputes can be 
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a misleading concept, which may generate a false public perception by linking it to the 

various roles of public administration carried out by public ombudsmen for decades.    
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Summary:   

A historic paper from the Journal in 1976 regarding the colour conversion of transmitters in 

the National Television Service by Telecom Australia (now Telstra). 

Introduction 

The National Television Systems Committee was formed in the United States in 1950 to 

research the problems associated with colour television. The Radio Corporation of America 

(RCA) played a large part in development of a compatible system adopted by the committee 

called the NTSC system. (Hutson 1971) The United States commenced regular colour 

television broadcasts in January 1954 and well before the introduction of monochrome 

television in Australia in 1956 and in time for the Olympic Games in Melbourne.   

The new colour system was compatible in both directions, meaning an existing monochrome 

receiver was able to display a monochrome picture with a colour broadcast and a colour 

receiver was able to display a monochrome picture with a monochrome broadcast. The NTSC 

system however had some drawbacks such as phase distortion which caused hue or colour 

errors. This led to the NTSC system being referred to as “Never Twice the Same Colour” by 

broadcast engineers.  In 1958, Graham Kennedy of Channel 9 fame, visited the United States 

and witnessed a number of colour television broadcasts. He was impressed but only saw the 

system on expertly-tuned studio monitor sets. Kennedy said of the NTSC system, "I believe 

however it can be a tricky business for the viewer with a clutch of knobs to twiddle on your 

set and if you are not too expert you get green cows, white grass and purple people eaters 

would probably come out tartan" (Blundell 2003) 

Whilst Australia was far behind the United States in the race to introduce colour television, 

we eventually chose a variant to the NTSC system called PAL which was developed at the 

Telefunken Laboratories in the German Federal Republic.  The system was designed to 

reduce the effects of phase distortion on the colour signal. (Hutson 1971)  In 1967 the PAL 

system was adopted by the German Federal Republic and the United Kingdom.  

The local broadcast industry had been lobbying the Australian Government since the 1960’s 

to introduce colour television. In 1966 Hansard records the Postmaster-General being asked 
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which of the three colour television standards (NTSC, PAL & SECAM) would be used in 

Australia ?  The answer given was “No decision has been made regarding the introduction of 

colour television in Australia. An essential pre-requisite for a colour television service in 

Australia is the determination of technical standards. Following recent failure to reach 

international agreement on a common colour television standard for Europe at a meeting of 

the International Radio Consultative Committee (C.C.I.R.) of the International 

Telecommunications Union, it is apparent that the most advantageous course for Australia 

will be to await further developments in the introduction of colour television services in 

Europe, particularly in Britain, so that the merits of competing technical systems may be 

assessed on the basis of the practical operation of comprehensive colour television services in 

those countries”.  

“The timing of the introduction of colour television into Australia is a matter for decision by 

the Government at the appropriate time. Consideration of all the factors relevant to the 

matter including the experience of overseas countries in colour television suggests the 

desirability of a cautious approach. The matter of colour television, having regard to its 

complexities, is unlikely to be considered and decided in a way which would not leave 

manufacturing interests ample time to prepare themselves before final Government 

decisions are made. The Australian Broadcasting Control Board recently obtained the views 

of industry in this country on the question of technical standards considered appropriate for 

Australia” (Hansard 1966). 

On 15 February 1972, the Prime Minister William McMahon announced that colour 

television would be introduced on 1 March 1975, allowing the local broadcast industry three 

years to convert to the PAL standard that had been adopted by the Australian Broadcasting 

Control Board (PM Transcripts 1972).  The National Television Service would be updated to 

colour on a phased basis due to financial constraints brought about by Australia’s continued 

participation in the Vietnam War (Gyngell 1998). 

The historic paper (Lees & Hodgson 1976) details the significant challenges and solutions 

employed to convert the National Television Service transmitters to colour operation. 

Telecom Australia’s approach was to modify the existing transmitter equipment wherever 

possible to minimise the capital expenditure. This presented unique challenges given the 

equipment had to be operational during the day for monochrome transmissions, then 

modified and tested during the night with colour and rolled-back by morning when 

monochrome transmissions resumed. Luckily there were no 24 hour, 7 day transmissions in 

those days. 

Naturally the conversion to colour triggered a number of changes elsewhere in the Telecom’s 

network such as transmission, not to mention the significant changes at the studio end 
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managed by the Australian Broadcasting Commission and the respective commercial 

broadcasters. 

Additional information on the effects of colour television on Telecom’s network can be found 

in (Hatfield 1974) and the extensive modifications to the Melbourne Television Operating 

Centre in (Humberstone & Lock 1976). 
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The Transformation of Telecom's "Ugly Duckling" 
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Abstract: Telecom's directory publishing business produced the White and Yellow Pages 

directories from 1975 to 1991. Prior to 1980, directory publishing was regarded within 

Telecom as a side show to the mainstream business – telecommunications. In 1976 the 

directory publishing business was in a crisis; it ranked in the top three of Telecom's public 

relations problems, was operating at a loss which would rapidly increase, and was becoming 

untenable. Over the next 15 years the publishing business was transformed to become the 

most profitable and innovative business in Telecom. This is the story of that transformation, 

which also illustrates the difficulty in innovating in a public service business at that time. A 

remarkable improvement in performance in the first five years failed to establish credibility 

within Telecom. What might have taken less than ten years to achieve in the private sector 

took more than 20 years in Telecom and Telstra. 

Keywords: Telecommunications, Directory, Publishing. 

 

Directory Publishing 

Telecom, and its predecessor the Postmaster General's Department (PMG), published 

telephone and other directories to assist customers to make calls on the network. In 1976 

Telecom published the White and Yellow Pages in 63 telephone directories, a telex directory 

(28,000 copies) and a Telegraphic Code Address Directory (35,000 copies).  

Disclosure 

This is not an academic paper; a more accurate description would be a reflective historical 

paper. 

The paper is supported by a number of records from the period, including business plans, 

business cases, and trading statements, as listed under "References". The records are 

incomplete but sufficient to support the points made. A number of these records no longer 

exist or are not easily accessible, such as those in the archives of Telstra and its predecessors. 
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Opinions and judgments are mine unless otherwise stated. Those of Telstra and its 

predecessors are expressed using standard private sector criteria including growth, market 

share, customer service and profit, rather than using public service criteria. 

Telecom in 1976 

This section draws on material in the following references:  

 Study of the Organisation of the Postmaster-General's Department (CMP 1973);  

 Vernon Royal Commission of Inquiry (Vernon 1974);  

 Evaluation of (the APO's) Financial Management (Price Waterhouse 1974);  

 Report of the Committee of Inquiry into Telecommunications Services in Australia (The 
Davidson Report) (Davidson 1982). 
 

The report of the Vernon Royal Commission of Inquiry with its contributory studies into the 

Postmaster General’s Department (PMG) recommended in 1974 to the Whitlam Government 

that the PMG be split into two businesses, the Australian Telecommunications Commission 

(Telecom Australia) and the Australian Postal Commission (Australia Post). The two 

businesses were to each have a board of management, be operated on "commercial business 

principles", with personnel and other employment policies, including industrial relations, 

suited to the new businesses and independent of the Public Service Board. Two of the key 

consultants to the Commission of Inquiry into the Australian Post Office were Cresap 

McCormack & Paget (CMP) and Price Waterhouse. 1 2 3 

The new Telecom was designed and implemented in 1975 by senior managers transferring 

from the PMG. Key recommendations of the Vernon Report were not implemented: for 

example, the new district organisation was based on state boundaries rather than on 

commercial principles; the one senior manager appointed from the private sector had little 

commercial experience; and the personnel and other employment policies, processes, and 

culture of the public service were retained.  

The resulting business was minimally commercial in organisation, skills, focus, priorities and 

processes. From 1975 until 1989, except for a brief period, there was only one senior 

manager in Telecom who had a significant commercial, private sector training and 

experience.  

This background is crucial to understanding Telecom's resistance to the transformational 

change needed and proposed for directory publishing. Vastly different from the private 

sector driven by markets, Telecom, with its monopolies, union constraints and public sector 

legacy, preferred change on its own terms with minimal risk; it was familiar with managed 

technical change but not commercial change.  

The Fraser government elected in late 1975 made no significant attempt to influence change 

in Telecom until 1981. AUSSAT Pty Ltd, another government carrier, was established in 1981 
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to operate domestic satellite telecommunication and broadcasting services, and the 

Davidson Inquiry (Davidson 1982) was launched in 1982 to assess private sector 

involvement in the delivery of existing and proposed telecommunications services, including 

"value added" services. Davidson recommended radical change in Australia's 

telecommunications market; widespread competition in customer premises equipment, 

resale of telecommunications capacity, the installation and operation of private networks 

and the interconnection of private networks with the public network. These were rejected by 

the incoming Hawke Labour government in March, 1983. 

Attempts to implement change in directory publishing from 1976 proceeded with minimal 

internal support, and sometimes obstruction, until the mid 1980's. By the end of the 1980's, 

with more radical change possible, directory publishing had become a cash flow powerhouse 

impossible to ignore. 

Telecom's Directory Publishing Business in 1976  

This section draws on material in the following references:  

 Directory 81 – an initial business strategy for the Directory Function – 1976/81 (Telecom 
1976a);  

 Telecom Australia National Product Costing Results for the year ending June, 1976 (Telecom 
1976c);  

 Telecom Australia Annual Reports for the years 1975/76 to 1988/89 (ATC 1975-1989) 

In June, 1976, there were 3.7 million telephone services in operation in Australia. Over that 

year there were over one million changes in the telephone directories; 335,000 new services 

connected and 449,000 cancellations (of which 280,000 services were re-connected for the 

next customer in a home or business).  This “churn” of listings - approaching 25% and 

climbing - justified producing a new edition of the White Pages for each telephone area each 

year. Over 10 million books were printed each year and the printing task was one of the 

largest in Australia.  

At that time the Sydney and Melbourne directories were so large that the White and Yellow 

Pages were split into separate volumes and the Yellow Pages into two volumes - commercial 

and industrial. All telephone directories for other areas in Australia were White and Yellow 

Pages combined into one volume.  

The Sydney and Melbourne Yellow Pages format – “commercial" and "industrial”, each in a 

separate volume – was so unpopular with users and advertisers that this ranked in the top 

three of Telecom’s public relations problems. 

Usage, the reason for the existence of the White and Yellow Pages, was not known. The sharp 

rise in directory assistance costs over the previous five years by more than 40% - from 

http://doi.org/10.18080/ajtde.v4n3.61


Australian Journal of Telecommunications and the Digital Economy 
 

Australian Journal of Telecommunications and the Digital Economy, ISSN 2203-1693, Volume 4 Number 3 September 2016 
Copyright © 2016 http://doi.org/10.18080/ajtde.v4n3.61 64 

 

$4.3 million in 1971 to $17.7 million in 1976 – suggested that usage of the White Pages was 

declining.  

The mainstream paper-based and computer systems and related databases and production 

processes were fragmented across Australia, unable to handle the growing transaction 

volumes, and the computer systems were approaching a state of chaos.  

Table 1 attempts to show the contractors involved in each process and the locations of the 

processes.  About 30% of the White Pages database was converted to computer format, with 

the rest still on paper records. There were four different and incompatible White Pages 

computer systems maintaining the listings databases and compiling and paginating the 

directories; each system with its own database, one operated by Telecom and three by the 

contractors at five locations. The situation was similar for the Yellow Pages. 

Table 1:  1976 - Directory Publishing Processes and Contractors 

 
% of Work 

Converted to 
Computer 

Brisbane Sydney Melbourne Adelaide Perth 

Production       

   White Pages databases 30% A T B B D 

   Yellow Pages databases  50% A A E B D 

Pre-press n/a A A E C D 

Printing n/a A A E C D 

Sales       

Yellow Pages database 100%  F G   

   T = Telecom A, B, C, D, E, F, G = Contractors  

There were three reasons for this mess.  

For example, Telecom used three production contractors (A, B and D) to maintain the White 

Pages databases which were used for pre-press (composing into pages and plate making for 

printing), and for printing directories. Contractor A maintained the White Pages database in 

Brisbane, Contractor B in Melbourne and Adelaide, and Contractor D in Perth.   

Firstly, at that time the Australian printing industry was converting as fast as possible from 

the old manual pre-press processes to the new screen-based computer systems to input 

listings and artwork, manage the databases, and compile and paginate the pages for printing. 

The benefits that these new computer systems offered to the industry were massive: much 

more sophisticated printing capabilities, higher printing quality, far faster processing times, 

far lower error rates and much lower operating costs.  

Secondly, because Telecom was slow in developing mainstream computer processing 

systems, including directory publishing systems, the contractors developed their own 

http://doi.org/10.18080/ajtde.v4n3.61


Australian Journal of Telecommunications and the Digital Economy 
 

Australian Journal of Telecommunications and the Digital Economy, ISSN 2203-1693, Volume 4 Number 3 September 2016 
Copyright © 2016 http://doi.org/10.18080/ajtde.v4n3.61 65 

 

systems to obtain the obvious benefits until Telecom "caught up". Worse, as Telecom had no 

White Pages or Yellow Pages computer systems strategy, the four contractors were advancing 

their computer systems independently without any guidance from Telecom.  

Finally, Telecom's internally developed directory computer system, with about 30% of the 

listings converted, appeared to be well behind the most advanced comparable systems in the 

USA and Canada. Telecom's system was intended to replace the contractors' systems as the 

future national, standard White Pages system in about two years. By this time the system 

would be obsolete.  

The four contractors used for pre-press and printing operated centres for data processing, 

pre-press and printing plants in five states. These operations complicated directory 

production and provided no benefits of scale. The printing capability and related equipment 

was approaching obsolescence; the colour printing capability was minimal, production rates 

were far too slow, and the printing quality was generally unsatisfactory.   

The marketing of advertising in the Yellow Pages was passive with two contractors used to 

sell the service and minimal advertising and promotion. The computer systems used by the 

sales contractors were different and were operated on the contractors' premises. The level of 

complaints by customers and advertisers was unacceptably high as was the revenue forgone 

by the passive approach and outsourcing.   

Apart from the inefficiencies and cost of the large number of incompatible computer 

systems, the fact that the White and Yellow Pages databases were maintained on the 

production and sales contractors' premises with the contractors' systems was strategically 

unacceptable. It meant that Telecom's ownership of the data was tenuous at best. 

Directory publishing was regarded within Telecom as a necessary but separate and "non-

core" activity compared to the mainstream business of telecommunications – building and 

operating the network.  Directory management and staff, many of them long serving, were 

considered as “less than equal” to the elite mainstream; the thinking was that a job in 

directory publishing reduced career prospects in the parent business.  

Almost all of the directory publishing businesses in advanced countries were highly 

profitable; the White Pages operated at a marginal loss but the Yellow Pages usually had a 

gross margin of over 40% on sales. The little financial information available indicated that 

Telecom's directory business was unique; in 1976 it would operate at a loss and the loss 

would increase rapidly.  

There was no business plan and no credible plan to address any of the main problems. The 

business was sinking. 
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The Initial Directory Publishing Strategy - "Directory 81" 

A “first order” business plan was proposed in late 1976 – named “Directory 81” 

(Telecom 1976a) – which defined a vastly improved business to aim for in 1981, five years 

away.  

"Directory 81" was a standard business planning approach; it nominated three options to 

better understand the business issues, the related opportunities and consequences of each 

option, and to prepare the ground for agreeing the proposed way ahead.  

 Option A: "Business as usual – band aid to keep the business operational"; 

 Option B: "Fix the Sydney and Melbourne Yellow Pages problem and drive for a 

high sales growth while attempting to reduce costs within the restrictive public 

service framework"; 

 Option C: "The private sector approach; transform the business". 

Capital expenditure over the five-year period for options B and C, mainly for computer 

systems and equipment, was expected to be less than $10 million, less than 3% of Telecom's 

capital investment program. 

Option "C" over the five years would dramatically improve the business. The Yellow Pages 

directories in Sydney and Melbourne would be re-formatted to market demand with the next 

issue. Processes would be re-engineered, standardised and automated nationally.  

Production contractors would make a major investment in the emerging pre-press and 

computer technologies to increase prepress and printing capabilities and capacity, to 

improve product quality, and to sharply reduce production and distribution costs and times.  

Management and staff would be recruited, trained and motivated for the task. Outsourcing 

contracts for advertising sales, listings management, compilation, pagination, prepress, 

printing and distribution would be made more demanding and accountable to improve 

quality and operational and financial performance, and consolidated to provide scale 

benefits. 

Looking back, it is interesting to note that in late 1976 inflation was running at about 13%, 

making any financial projections beyond one year somewhat heroic. 

"Directory 81" attracted little interest among Telecom's senior management beyond fixing 

the Yellow Pages problem in Sydney and Melbourne, and there was no encouragement for 

implementation. Implementation proceeded in areas where it was possible – such as sales – 

which did not require significant internal support. To achieve faster progress, overseas 

experience, technology and systems were sought and adopted where useful, using the 

contractors as conduits to overseas sources of information. Internal development such as in 
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systems would be minimal. To motivate the contractors their contracts would be 

reconstructed to meet the plan. 

The outcome would be a directory business which still outsourced Yellow Pages sales, pre-

press, printing and distribution and was approaching world benchmark performance within 

five years. 

The main elements of the strategy are outlined in a later section. 

The Performance against "Directory 81" Option "C" - 
Transforming the Business 

This section draws on material in the following references:  

 Directory 81 – An initial business strategy for the Directory Function – 1976/81 (Telecom 
1976a);  

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81 
(Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory 1981-1986) 
 

Table 2 shows the outcome five years later against the three forecast options; the financial 

results substantiated the practicality of Option "C". 

Table 2:  Directory Publishing – Financial Performance against Directory 81 Projections – 1976/81 

 Option “A” 
est. 1980/81 

Option “B” 
est. 1980/81 

Option “C” 
est. 1980/81 

Actual 
1980/81 

Variance 
from Option 

“C” 
      

Revenue $m 55 68 81 120 +39 

Publishing Costs  $m 66 66 68 83 -15 

Net Profit $m 
(before Interest & Tax)  

-11 2 13 37 +24 

Source: (Telecom 1976a; Telecom 1976b; Directory 1981-1986) 

The business, which made a loss in the first year, 1976/77, made a profit in year five of $37 

million, exceeding the "Directory 81" Option C by $24 million. 

This "non-core" publishing business now contributed 4.6% of Telecom’s revenue and almost 

15% of Telecom’s profit at a gross margin on sales of over 30%, an extraordinary recovery. 

The main reason operating costs in year five exceeded Option "C" by $15 million was that 

higher sales, particularly of Yellow Pages advertising, caused higher printing and paper costs. 

Another reason was that the operating costs of the mainstream processes could not be 

reduced to the potential due to substandard computer systems. 
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The directory business had become far more market oriented. Users were generally satisfied 

with book formats around the country. Usage was being measured and used as a guide to 

make the books more attractive and to refine promotion.  

Telecom's contractual frameworks for sales, pre-press, and printing and for purchasing 

paper were all revised as applicable to those models provided by the world leaders in 

directory publishing in the USA and Canada – AT&T, GTE, Reuben H Donnelly and Bell 

Canada.  

The production and distribution quality had improved markedly, costs and times for all 

directories had fallen considerably, and delivery was usually on schedule.  

While directory services were still only a relatively small part of Telecom’s business in terms 

of sales value, it appeared to rank around 150th by revenue in the businesses listed on the in 

Australian stock exchange.  

The main failure in the first five years was slow progress towards nationwide standard 

systems at world class parity.  The strong performance in the first five years made no 

difference to the lack of support from Telecom to fast track key areas of the business, 

including systems and contracts; the next ten years were to be a constant grind.  

The Main Strategic Actions  

This section draws on material in the following references:  

 Directory Services Program 1976-1981 (Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981-86 (Directory Services 1981-1986);  

 Telecom Australia Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988). 
 

The main strategic actions taken from 1976 were textbook, unremarkable in the private 

sector. 

The priorities were to drive book usage and revenue growth, strip out costs to "lowest cost" 

in the industry – standard nationwide systems at world parity, one pre-press and printing 

plant, and escape from public service employment policies – secure the data bases and 

prepare for an electronic future.  

To achieve faster progress, the business would adapt overseas experience, technology and 

systems, using the contractors as the major source of information. 

The outcome would hopefully be a directory business which was operating at world 

benchmark performance within five years. 
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The Main Strategic Actions - 1. Quickly reformat the Sydney and 
Melbourne Yellow Pages from “commercial/ industrial” to the 
familiar “classifications A-Z”.  

This section draws on material in the following references:  

 Directory Services Program 1976/77 - 1980/81 (Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory 1981-1986);  

 Enterprises Division Strategic Review 1988. (Telecom Enterprises 1988) 
 

This would resume the format popular with users and be a sound basis for the next Yellow 

Pages sales campaign. It would also greatly reduce the number of complaints from 

advertisers and users.  

The popular new format was announced in early 1977 so that it was the basis for the Yellow 

Pages sales campaign in Sydney and Melbourne beginning in February, 1977, and for the new 

format books to be distributed in late 1977. This move was crucial, not only to fix the public 

relations problem, but because the Sydney and Melbourne Yellow Pages contributed almost 

50% of the national Yellow Pages revenue. With an increase in binding capacity installed for 

the following year, the Sydney and Melbourne Yellow Pages were each issued as a single 

volume.  

The Main Strategic Actions - 2. Rapidly increase Usage of both the 
White and Yellow Pages. 

This section draws on material in the following references:  

 Directory Services Program 1976/77 to 1980/81 (Telecom 1976b);  

 Directory Services Review of Activities 1981/82 to 1985/86 (Directory Services 1981-1986.);  

 Enterprises Division Strategic Review (Telecom Enterprises 1988 ) 
 

Usage was the prime purpose of telephone directories – to increase the number of calls made 

on the network. It was also the foundation for ramping up sales of White and Yellow Pages 

entries and, hopefully, containing the growth of directory assistance operating costs. 

The pursuit of usage was problematic and challenging. Could usage be increased and if so by 

how much?  

White Pages usage in the early years appeared low and calls to directory assistance were 

soaring; the costs of the directory assistance service were $4.3 million in1971; $17.7 million 

in 1976 and $31.6 million in 1981. The Australian people appeared to increasingly prefer to 

call directory assistance rather than use the "unattractive, clumsy" paper directories. Over 

60% of calls to directory assistance requested a number that was listed correctly in the White 

Pages. A more attractive White Pages in every household and business reduced the need for a 
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customer to call directory assistance. It also strengthened the case for a charge for a call 

requesting a number which was correct in the current book. 

For the White Pages the dominating drive was to increase usage by making the books 

more useful, more attractive and easier to use, and on that foundation promote higher usage. 

The White Pages were made more attractive by a range of enhancements. For example: 

 from 1977 the emergency services pages and the various levels of government 

information pages were progressively made easier to access and read. In the same 

year ethnic sections appeared in the front of metropolitan directories providing 

information in a number of languages other than English and rolled out to other 

directories in the following years.  

 beginning with the 1979 issue of the Perth directory, a four-colour indexed 

information pages section was introduced to make the information pages easier to 

understand and use; this was extended across all White Pages directories over the 

following year.  

 in 1980, maps of the area covered by the directory were provided on the back cover of 

country directories showing the area covered and the adjacent STD (long distance 

calling) area codes.  

 in 1981 a Community Information section (Blue Pages) was launched on the Gold 

Coast. 

The front covers of the White Pages promoted various prominent activities and events to lift 

brand recognition. In 1979 the front covers were designed by primary school children living 

in the area of the directory. Children across Australia submitted well over 100,000 entries in 

a contest for the design of the covers of the 1980 telephone directories to mark the 

“International Year of the Child” and the 1980 centenary of the first telephone directory in 

Australia. The subject of the drawings was “a child’s view of our heritage”.  The 1981 covers 

promoted “The International Year of the Disabled”.  

A national tracking study was launched in 1979 to measure directory usage nationally and 

observe any changes in usage. The first results in 1979 revealed that over 60% of people over 

the age of 14 years used the White Pages in the last seven days. The average usage was 5.5 

times a week and a total usage of 39 million times per week. About 80% of people who used 

the White Pages did so to find a telephone number and call it right away, and about 30% 

used the Yellow Pages on the same basis. 

It was disappointing, but probably inevitable, that the usage of the White Pages remained 

roughly steady for the next few years; even though the directories were being progressively 

improved people increasingly called directory assistance. 
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From 1981 the White Pages was the only directory of its type in developed countries to make 

a profit. 

For the Yellow Pages boosting usage not only assisted to increase calls on the network, it 

increased the value of the product as an advertising medium to advertisers and the sales of 

Yellow Pages advertisements. 

As with the White Pages, to increase usage of the Yellow Pages the product was made more 

attractive and easier to use.  A major difference was that the Yellow Pages was very heavily 

promoted and sold as an advertising medium.  

The format problem for the Sydney and Melbourne directories was fixed in 1977. In 1981 the 

Adelaide and Perth directories were split into separate White and Yellow Pages. 

Apart from restructuring a steady range of improvements and features were introduced. For 

example: 

 covers were standardised on the Yellow Pages logo to strengthen brand 

recognition, 

 in 1980 colour coded information pages were introduced, and the range of 

advertisements was expanded. Locality indexes – for example, dentists in 

Melbourne listed by suburb – were made more comprehensive. A number of new 

types of advertisements were developed to improve the convenience to users and 

offer more affordable advertisements to smaller and new advertisers.  

 red, a second colour to black, was introduced to the advertisements range in 1984 

as a trial, and then rolled out during the following year.  

The Main Strategic Actions - 3. Drive Revenue Growth of Yellow 
Pages Advertising  

This section draws on material in the following references:  

 Directory Services Program 1976 – 1980/81 (Telecom 1976b);  

 Directory Services Review of Activities (Directory Services 1981-1986);    

 Enterprises Division Strategic Review (Telecom Enterprises 1988). 
 

Revenue growth targets for sales of advertising in the Yellow Pages were ambitious and were 

based on usage and the value as an advertising medium to advertisers.  

With the formats, appearance and utility of the Yellow Pages progressively improving, in 

1978 spending on advertising and promotion was almost tripled over the previous year; in 

the following years the increase was about 15%pa. This rise in spending was validated by the 

sales increases achieved, but was controversial in Telecom as many believed spending on 

advertising was "wasted money". 
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Table 3:  Usage of Yellow Pages and Advertising Recall through Interviews - 1979/81 

Last Time used Yellow 
Pages 

Wave 1 
% 

Wave 2 
% 

Wave 3 
% 

Wave 4 
% 

Wave 5 
% 

Standard 6 
% 

Error 
% 

  -  in the last 7 days 28 27 28 29 34 30 +/-2 

  -  in the last 14 days 40 41 43 42 48 45 +/-2 

  -  in the last 28 days 51 50 53 52 58 55 +/-2 

  -  in the last 6 months 70 72 74 74 77 77 +/-2 

  -  in the last 12 months 75 77 78 79 81 81 +/-2 

  -  at some stage  86 88 89 89 90 +/-2 

  -  never used Yellow 
Pages 

14 12 11 11 7 10 +/-1 

Recall of Yellow Pages 
Advertising 

42 49 51 54 56 58 +/-2 

Refer to Yellow Pages as a 
Buying Guide 

39 41 42 45 45 43 +/-2 

Population is people over the age of 14. Source: Australian Sales Research Bureau Pty Ltd through Roy 
Morgan Research Centre Pty Ltd 

 
As with White Pages, Yellow Pages usage and advertising effectiveness were tracked by 

market research. The surveys for the Yellow Pages were more extensive and were more 

focussed on driving sales. Table 3 provides an example of the methodology and shows that 

usage increased modestly in the first two years. Advertisers considered these early results 

sufficiently convincing to support a large increase in sales over the next decade and beyond.  

Table 4:  Usage of Yellow Pages and Sources of Buying Information - 1981/84 

Year ending June 1981 1982 1983 1984 

    -  used at least once in the last 7 days 30% 38% 53% 55% 

Sources of information when buying a 
product or service (a person could name one 
or more sources). 

    

  Yellow Pages 43% 64% 70% 72% 

  Daily Newspapers 42% 50% 47% 47% 

  Local Newspapers 37% 39% 39% 40% 

  Television 20% 27% 19% 20% 

  Weekly Newspapers 11% 17% 18% 15% 

  Radio 10% 9% 7% 8% 

  Magazines 10% 10% 9% 9% 

Population is people over the age of 14. Source:  Australian Sales Research Bureau Pty Ltd through 
Roy Morgan Research Centre Pty Ltd  

National promotions included the Australian Open Tennis Championship, the Australian 

Open Golf Championship, the Little America's Cup (for small catamarans) and the 

Australian Small Business Awards. Advertising campaigns supported the sales campaigns 
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and were aimed at usage after distribution of a book. Advertising themes included: “If you 

need a little help (in buying a product or service consult the Yellow Pages)”; “Run around 

Sue” who saved money, time and effort by using the Yellow Pages; and "(Yellow Pages 

advertising) working 365 days a year”. 

The use of "survey" phones was increased to demonstrate the effectiveness of Yellow Pages 

advertising to an advertiser. A "survey" phone was installed in an advertiser's premises with 

a number that only appeared in that advertiser's Yellow Pages advertisement; the number of 

calls to that phone number indicated the effectiveness of the advertisement and the Yellow 

Pages as an advertising medium. 

The marketing program – the combination of product improvement, a more professional 

and more highly motivated sales force, more rigorous quality controls preventing dubious 

sales practices, improvements in customer service and much stronger and focussed 

promotion and advertising – clearly worked. The White Pages brand was already strong. The 

Yellow Pages brand became one of the most recognised in Australia, as did the "Walking 

Fingers" logo. Sales of Yellow Pages advertising increased by over 350% in five years.  

Table 4 shows that from 1981 the Yellow Pages dominated other advertising media as source 

of buying information; when people thought about buying a product or service.  

The Main Strategic Actions - 4. Diversify the Directory Product Range 
and Revenue Base and establish a strong position in Emerging 
Markets, particularly in Electronic Services. 

This section draws on material in the following references:  

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81 
(Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory Services 1981-1986);  

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988) 
 

A more diverse product base would accelerate revenue growth and strengthen Telecom's 

market position and market share ahead of the competition in the traditional directory 

markets.  

Diversification was pursued in three broad areas: traditional directory printed products, 

mass-market electronic directories and specific-market electronic services. 

Although the standard White and Yellow Pages continued to be the basic directory products, 

changes in the market and the emergence of competition spurred the introduction of new 

printed products.  
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For example, Community Phone books were introduced in 1983 in several trial suburbs in 

Sydney and Melbourne, and then rolled out to other suitable suburbs and in other cities.  

Both the Sydney and Melbourne Yellow Pages covered very large areas.  Melbourne extended 

from Frankston in the east to suburbs more than 40 kilometres away in the west. Many 

advertisers in the Melbourne Yellow Pages such as tradespeople only wanted coverage in 

their nearest suburbs, and the Community Directory provided this option. In addition, users 

in a suburb sought a range of local services such as from plumbers and dentists in the 

immediate area, and appreciated a more convenient directory for these services in addition 

to the comprehensive standard White and Yellow Pages.  

In 1985 the Australian Business Communications Directory was launched which combined 

the existing Telex and Telegraphic Code Address directories, and in 1990 was re-launched as 

a “National Business Directory”.  

Even in 1976 it was clear that electronic directory and related services were a crucial part of 

the directory future. Computer terminal access to remote electronic directory databases, 

other databases and electronic services was certain to happen, but the speed and nature of 

the transition was speculation. 

In 1978 the France PTT launched "Minitel" – a Videotex online service accessible through 

telephone lines – in Brittany, and extended it throughout France in 1982. Millions of 

terminals were placed free with telephone subscribers instead of providing the traditional 

White Pages. Customers could access White Pages listings free but were charged for access to 

Yellow Pages listings and advertisements.  Users could make online purchases, make train 

reservations, check stock prices, search the telephone directory, have a mail box, and chat in 

a similar way to that now provided by the Internet. 

Minitel was one of several "nation building" projects launched and heavily subsidised and 

supported by the French government during the 1980's. Other projects included deployment 

of digital information services, accelerated digitisation of the telecommunications network 

and high speed trains. 

In late 1979 the UK Post Office introduced a far less ambitious (and less funded) inter-active 

videotex type of service called Prestel. 

The French PTT released very little information about Minitel such as the Minitel price – 

said to be $US100-200 per terminal – the take-up rate, usage, investment, operating costs, 

and savings achieved from any reduced distribution of White Pages. Around 1980 the price 

of similar terminals in Australia was estimated at over $A1000. Modelling indicated that an 

Australian Minitel service would accelerate customers’ electronic access to directory and 

other databases, as in France, but the service would produce a very large negative cash flow 
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during the 1980's, beyond Telecom's capability to resource. During the 1980's there 

appeared to be no political support from the Australian government to heavily subsidise an 

Australian Minitel-type of service. Telecom monitored developments in France during the 

1980's, but over that period the cost structure continued to be prohibitive, political interest 

in Australia remained low and the service viability was essentially unchanged.  

Meanwhile, Telecom developed prototype electronic White and Yellow Pages in the early 

1980's but these were not available as a public service until 1985 when Telecom launched 

Viatel, a videotex type of service. The stand-alone Electronic White Pages (EWP) directory 

product as a public service was launched in 1988 with a data base of 6.7 million listings. The 

Service attracted over 35,000 customers in the first year. A similar public Electronic Yellow 

Pages (EYP) service was launched in 1990. 

During the 1980's computer terminals and data modems became more capable, affordable 

and more widely deployed in the homes and businesses of Australia. Noting the progress of 

Minitel, it was apparent that a huge market would develop for "electronic services" – 

directory services (electronic White and Yellow Pages), electronic trading 

(transactions), electronic services (airline bookings), and information services (weather) 

– perhaps in the early 1990's. After the Davidson Inquiry in 1982 it was also apparent that 

there would be strong network and services competition emerging in the same timeframe.  

From 1985 the challenge for Telecom was to establish a strong and proprietary position in 

this new, massive, yet to be fully understood “electronic services” market by (say) 1990. The 

strategy adopted was to develop independently the four service areas – directory, trading, 

services and information – and package them in ways that might accelerate demand and 

deployment to achieve that proprietary position. New services were easy to identify, but 

without an Internet-type of infrastructure and a higher penetration of terminals in homes 

and businesses, the services were expensive to explore and deploy. Over $50 million was 

invested over the period 1985-1991 preparing for the (internet-type) market. Telecom’s 

retention of market share from 1993, the success of BigPond a little later, and the escalating 

profits from the directories business from 1991 indicates that there was some success. 

The platform used was the Telecom Viatel service which offered both an EWP and an EYP 

with a range of electronic services, initially with over 100 service providers, for the home and 

office. For example, an on-line information service primarily aimed at small businesses 

combined a public messaging service with access to a range of information services which 

included the electronic directories, investment advice and travel information. A tele-banking 

service operated by the Commonwealth Bank allowed customers to conduct transactions 

from the home or office. Directory publishing, together with Viatel, explored advertising 
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opportunities in electronic media and information services beyond the EYP classified 

advertising market alongside investigating the potential of other electronic services. 

Electronic services projects covered a range of sectors including the automotive industry, 

shipping, finance and banking, mining and telecommunications.  

The EWP system was the winner of the 1990 Australian Design Award. It was so well 

regarded that in 1991, DirectoryNet Inc, a wholly owned subsidiary of Telecom, was 

established in Atlanta in the USA, to offer an EWP service in North America. 

The Main Strategic Actions - 5. Convert the remaining paper records 
to computer as quickly as possible and Purchase and Install a "state-
of the art" Computer System for both White and Yellow Pages as the 
standard national system owned and operated by Telecom on 
Telecom premises. 

This section draws on material in the following references:  

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81. 
(Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory Services 1981-1986);  

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988) 
 

In 1976 about one half of the listings transactions and prepress activity for the White and 

Yellow Pages was still performed "off-computer". Conversion to computer systems was 

completed within two years. 

Computer processing improved product quality and reduced processing times, error rates, 

and production costs, but there were still huge potential improvements to be gained by 

standardising the various White and Yellow Pages systems to one single nationwide system. 

In 1976 Telecom was developing a national White Pages system in-house which already 

appeared to be obsolete. 

In 1977 GTE, the second largest telephone company in the USA and the second largest 

directory publisher in the world, agreed to sell at a nominal cost their most advanced 

computer systems for listings processing, compilation, pagination, and distribution for both 

the White and Yellow Pages. This offered a "world class" standardised nationwide publishing 

system and database, and an earlier, automated feed of data to a computer-based directory 

assistance within one year. Telecom's decision to continue the deployment of the in-house 

Telecom White Pages system, rather than to transfer resources to adapt and implement the 

GTE system, was a huge setback for directory publishing. 
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The progressive implementation of the less capable Telecom system still achieved a major 

improvement in productivity over the five years 1976/81, but far less than was possible; staff 

increased to 497 (17%) to handle increases in the number of telephone services to 5.07 

million (37%), in the number of directory listings to 4.92 million (45%), and in directory 

transactions to 2.21 million (91%).  

By 1985 the four different and incompatible White Pages computer systems operating in 

1976 for maintaining the databases were reduced to one system owned and operated by 

Telecom. This gave Telecom ownership and control of the White Pages database. The four 

pre-press contractors operating four incompatible computer systems at five locations were 

reduced to two contractors using two systems at two locations – Sydney and Melbourne.  

A world class system – supplied and facilities operated by AMDOCS of the USA – was 

deployed nationally for White Pages from 1987. This greatly improved the speed and 

accuracy of listings processing at a substantially lower cost. A world class Yellow Pages sales 

system operating on one database controlled by Telecom was achieved in 1992 with the 

formation of Pacific Access, Telstra's new Yellow Pages sales subsidiary.  

The decision not to purchase the "state-of-the-art" GTE system in 1977 had enormous 

consequences for directory publishing; a world class White Pages system only began 

operation some 10 years later, from 1987, and a Yellow Pages system 15 years later, from 

1992.  

The Main Strategic Actions - 6. Bring all Computer Systems and 
Databases In-house  

This section draws on material in the following references: 

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81 
(Telecom 1976b)   

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory Services 1981-1986);  

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988) 
 

This would secure Telecom’s ownership and control of the brands, processing systems and 

databases, particularly against any attack on branding, and listings ownership and copyright.  

The White Pages database was owned by Telecom and operated on Telecom premises from 

1980. 

The Yellow Pages database was effectively owned and controlled by Telecom from 1992 with 

the establishment of Pacific Access. The database was not operated on Telecom premises 

until 1999 with the formation of Sensis. 
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The purchase the GTE system in 1977 would have provided ownership and control of the 

systems and databases on Telecom premises before 1982.  

The Main Strategic Actions - 7. Consolidate all Production - Pre-press 
and Printing - at One Printing Plant  

This section draws on material in the following references: 

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81 
(Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory Services 1981-1986); 

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988); 

 Enterprises Benchmarking Project (Booz Allen & Hamilton 1988) 
 

This would provide scale and "lowest cost" production. If this was impractical in the short 

term, compromise on two plants, one in Sydney and the other in Melbourne.  

The "churn" – additions, alterations or deletions – in the listings in White Pages was already 

high in 1977 – about one million, approaching 25% and climbing. Together with the growth 

in listings the number of changes was expected to exceed 2.0 million in five years. Any book 

that took (say) 90 days to print would contain listings that had more than 25% errors or 

omissions on the first day of distribution. 

In 1977 the typical elapsed times between closing and distributing a directory were abysmally 

long, particularly for the largest directories: Sydney was about 50 days, Melbourne and Perth 

90 –100 days, and Brisbane and Adelaide 90 days. As the number of listings and volume of 

advertisements increased the books would become larger and production times longer. 

Clearly production needed to be transformed to produce more attractive books, and a range 

of new directories, up to four colours, higher quality, higher utilisation, and far faster and 

more flexible production at "lowest cost" for the small Australian market. A reasonable 

expectation was that within five years there would be one plant in Sydney and another in 

Melbourne and within ten years one plant serving Australia.  

From 1977 production contracts were modelled on those used by the leading publishers in 

the world – AT&T, GTED, Rueben H Donnelly and R. R. Donnelly in the USA. The contracts 

foreshadowed fully computerised White and Yellow Pages compilation, pagination, improved 

printing quality, much high production volumes and faster production times, progression to 

four colour printing, and more comprehensive and rigorous processes for planning and 

programming production and managing quality, throughput and paper utilisation. 

After nine years, in 1985, the five printing contractors operating in five locations in 1976 

were reduced to two contractors in two plants at two locations – Sydney and Melbourne. The 
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Sydney printing plant was already dedicated to directory production. In 1988 a second 

dedicated plant opened in Melbourne. As an indication, the new Melbourne plant increased 

output dramatically from 3,000 books per hour to 7,000.   

The slow progress to two dedicated production centres was caused by a combination of 

factors including political considerations in shutting down printing plants, the application of 

the public tender process in Telecom and the capability of the printing industry to fund the 

required level of investments.  

In 1988 a benchmarking study by Booz-Allen Hamilton (Booz 1988) reported that the 

printing costs of the two dedicated plants were about 30% higher by US standards, with the 

lower local volumes being a factor, but most of the gap could be closed by moving to one 

supplier operating one factory. This option was explored for the next production contract 

period in the early 1990's and "one factory" production began at Chullora, Sydney in 1995. 

The Main Strategic Actions - 8. If necessary, accept slightly higher 
paper prices from local producers, if the quality is acceptable, to 
obtain security of supply. 

This section draws on material in the following references:  

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81 
(Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory Services 1981-1986);  

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988); 

 Enterprises Benchmarking Project (Booz 1988) 
 

In 1976 all directory paper was imported, contributed 28% of production and distribution 

costs, and was already the highest cost in producing and distributing directories. Paper costs 

exceeded the costs of prepress, printing and distribution, and was rapidly approaching the 

level of the sales commission. All the signs were that it would exceed 45% in five years.  

The market and financial consequences of delaying or missing a directory due to a shortage 

of paper were unacceptable. The cost of stockholding of imported paper sufficient to 

minimise the supply risk was excessive, and the cost of a stock-out of paper was intolerable. 

Paper prices were close to parity with the USA.  

Telephone directories use a special type of thin paper. The international standard yield was 

36 grams per square metre, lighter than newsprint. Directory paper is a balance between 

strength, opacity and the cost of production; a low thickness (and lower strength) reduces 

the bulk and weight of a directory, and opacity or density avoids show-through of the print 

on the reverse side. Directory paper is thin but must be strong enough to avoid web breaks at 
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high web speeds during the printing process which cause delays in the production and 

delivery schedules. 

Telecom had purchased paper on behalf of the printers since 1974. In that year, a worldwide 

paper shortage increased prices beyond the capacity of the printers to finance the purchase. 

Most of the paper was imported from the USA, Canada and Scandinavia. A local supplier, 

Australian Pulp & Paper Manufacturers (APPM), had supplied a limited amount of paper, 

but could not reliably produce to specification.  

Usage in 1976 was 15,000 tons and was estimated to exceed 25,000 tons in five years.  The 

world market for directory paper was cyclical with rapid movements from glut to shortage 

and with prices moving even more erratically. A shortage of paper could mean cancelling, 

delaying or a reducing a print run of a directory. This would unacceptably damage the 

market position and revenue. Stockholdings of paper were costly; stock in 1976 was of the 

order of 50% of purchases, about 8,000 tons valued at about $4 million. 

Variability of worldwide supply and prices and the risk of stock outs made a strong case for 

local paper manufacture provided suppliers could produce reliably to specification at a 

competitive price. 

The two paper manufacturers in Australia – APPM and Australian Newsprint Mills (ANM) -- 

were approached and trials were held. In 1979 APPM still had not achieved the standard.  As 

the Wesley Vale mill was not fully loaded, APPM unilaterally claimed that their quality was 

satisfactory and persuaded the Fraser Government to impose a tariff on directory paper of 

20% and instruct Telecom to purchase 6,000 tonnes. The result was that the cost of paper 

consumption rose by about 20% and production slowed while the marginal quality APPM 

paper was used. 

Over the following years the quality of locally manufactured paper improved so that in 1987 

Telecom purchased all its requirements from local suppliers at a quality and price 

competitive with imports. Paper quality continued to be satisfactory making the supply of 

paper secure. 

The benchmarking study by Booz Allen Hamilton in 1988 (Booz 1988) reported that paper 

costs were close to parity with the US with local manufacturers unable to close the remaining 

gap.  

The Main Strategic Actions - 9. Recycling  

This section draws on material in the following references:  

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988);   

 Enterprises Division Business Review - 1990/96 (Telecom Enterprises 1990a). 
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By 1990 paper usage had reached 48,000 tons producing some 22 million books. A recycling 

strategy was developed with the ambitious target of collecting and recycling 80% of old 

books nationally by 1997. 

Several approaches were trialled for collecting old directories: local scouting groups, drop-

offs at supermarkets, swapping an old directory for a new one, and collection by municipal 

councils. Large plastic bins in the shape of a "Book Muncher" almost two metres high were 

placed in supermarkets and other high traffic areas convenient for customers to dispose of 

their books. 

Approaches for recycling the old directories were made with the Australian Conservation 

Foundation to produce a safe low-cost building insulation material branded “All Seasons”. A 

wide variety of alternative uses were also being explored ranging from seedling pots to kitty 

litter. 

Directory materials such as inks, glues and cover boards had already been modified to 

facilitate recycling.  

The Main Strategic Actions - 10. Establish rigorous National Standard 
Accounting, Budgeting, Control and Reporting Systems, including 
performance parameters for every activity of the business. 

This section draws on material in the following references:  

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81. 
(Telecom 1976b);  

 Directory Services Review of Activities (for the years) 1981/82, 1982/83, 1983/84, 1984/85 & 
1985/86 (Directory Services 1981-1986);  

 Enterprises Division Strategic Review. 1988 (Telecom Enterprises 1988). 
 

This was a standard activity in the private sector and would provide tight management and 

operating control of the business and a framework for driving improved quality, reduced 

production and distribution times, improved process productivity and lower costs.  

Comprehensive systems with related management accountabilities were operating within 

two years including new production contracts based on the contractual frameworks used by 

the US publishers.  

The Main Strategic Actions - 11. Spin off Directory Services as a 
Separately Incorporated Arm’s Length Subsidiary of Telecom. 

This section draws on material in the following references: 

 Directory Services Program (for the years) 1976/77, - 1980/81 (Telecom 1976b); 

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988);  

 Enterprises Division – Arm’s Length Proposal (Telecom Enterprises 1990b) 
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Over time, this action would reduce, if not remove, the public service influence and culture, 

reduce the higher cost of public sector employment, reduce the influence of the public 

service unions and allow faster and more focussed improvement.  

Several proposals were made over the years to 1991 and all failed. The main benefits of 

separation were superior service quality, faster expansion of the service range and higher 

profits. The main argument against was that a separated business would be more vulnerable 

to a political instruction that Telecom sell the business. In fact, it would have been just as 

easy to sell the business whether it was within or separated from Telecom. A more profitable 

separated business would attract a higher price. 

In the mid-1980's directory publishing was located at Box Hill some 20 kilometres from 

Telecom's headquarters, which moderated the public service culture but little else.  

In the late 1980's there were several approaches from the private sector to purchase the 

publishing business. None were accepted. 

The Main Strategic Actions - 12. Bring the Yellow Pages sales 
operation in-house.  

This section draws on material in the following references: 

 Directory Services Program (for the years) 1976/77, 1977/78, 1978/79, 1979/80, 1980/81 
(Telecom 1976b);  

 Enterprises Division Strategic Review 1988 (Telecom Enterprises 1988);  

 Pacific Access Negotiations. Notes for negotiating the Joint Venture (Telecom 1990); 

 Pacific Access Business Case. Presentation to the Board of the Australian Telecommunications 
Commission (Pacific Access 1990). 
 

This would provide far stronger control of the sales function, savings exceeding 2% of sales, 

“lowest cost” operation and full security of the databases, branding and data copyright. 

Telecom outsourced the selling of the Yellow Pages to two sales contractors with the 

contractors operating the Yellow Pages sales databases on their premises. The strategic 

intention in 1976 was to take over the selling function and to directly own and manage the 

data bases on Telecom premises.  This action was unthinkable while directory publishing was 

operating within Telecom and subject to public sector policies and processes. 

The establishment of the Australian & Overseas Telecommunications Corporation (AOTC) 

through the merger of Telecom and OTC in 1992 finally made this practical as the public 

service ethos was expected to decline in the new business.  

The takeover of the sales function was achieved in two stages: Stage 1 was a joint venture 

with the current contractors, and Stage 2 was, in say another five years, the exercise of pre-

emptive rights to buy the partners out.  
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Stage 1 negotiations with the two sales contractors over 1989 and 1990 resulted in "Pacific 

Access", a joint venture between Telecom, the majority owner, and the owners of the two 

sales contractors. The scope of the business was published directories, electronic directories 

and other business areas largely based on the directory databases both within and beyond 

Australia.  

Pacific Access was one of the largest – if not the largest – and most favourable deals 

structured in Telecom's lifetime; the Net Present Value (NPV) to Telecom of the joint venture 

over 10 years approached $800 million ($350 million NPV @ 17%) and required minimal 

capital. 

Pacific Access Pty Ltd, a Telecom Yellow Pages sales subsidiary, began operation on 1 July, 

1991. All of the Yellow Pages functions were consolidated into the new business; research 

and development, sales, marketing and compilation services, both for the traditional and 

electronic directories. Apart from the financial benefit, combining the two sales contractors 

in this way improved the quality of the finished product, improved customer service and 

encouraged faster development of new products and services. 

A crucial strategic benefit arising from the Pacific Access structure was that, for the first 

time, after 14 years, Telecom had uncontested ownership and complete control of the Yellow 

Pages data bases, branding and data copyright. 

Benchmarking against North America  

Continuous contact had been maintained with the leading directory publishers in the USA 

and Canada since 1977 and developments suited to the Australian market were quickly 

applied. 

In September, 1988, Booz-Allan Hamilton, an international consultant, benchmarked 

Telecom's directory publishing business against the US directory publishing industry (Booz 

1988). It reported that Telecom's business was at benchmark performance in almost all 

parameters except for systems development costs, paper prices, and printing and 

distribution costs.  

Yellow Pages revenue performance in terms of account penetration – the proportion of 

business accounts who were advertisers in the Yellow Pages (at about 30%), and share of 

total advertising media (at 10%), were both close to parity with the US performance. Pricing 

for Yellow Pages advertisements in the large metropolitan directories was at the low end 

compared to the US, and White Pages revenue performance was significantly better than the 

US ($34 per line of business compared with $15-25).  
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Telecom’s Yellow Pages sales productivity compared with the US at significantly lower cost, 

and further productivity gains were possible by increased telemarketing and direct mail. 

Paper costs were close to parity with the US, but in aiming for the security of local 

manufacture of paper there was little possibility of closing the remaining “local price 

premium” gap. 

White Pages and Yellow Pages production costs were higher than in the US. The gap for 

White Pages could be partly closed by reducing the error rate of listings provided by the 

Telecom District customer service offices and reducing the costs of directory computer 

systems development. Yellow Pages production could be moved towards parity by 

consolidating the Telecom and Yellow Pages sales contractor systems. 

Computer systems development costs were high by US standards – 5.3% of revenue 

compared to 2.6% – mainly due to in-house systems development.  

Printing costs were about 30% higher by US standards with the lower local volumes being a 

factor, but most of the gap could be closed by moving to one printing supplier. Almost all of 

the US publishers used one printer for a market far larger than Australia. 

Distribution costs were higher than in the US. Service levels were comparable for the initial 

delivery, but the US achieved a superior service for on-going deliveries through the year. The 

US out-sourcing of distribution for on-going deliveries allowed costs to be 30-50% lower 

than Telecom.  

In summary, Directory Services had potential cost savings of perhaps $25 million per year 

from directory delivery ($4.5-$6m), production ($5-$8m) and printing ($4-$11m). 

Telstra's Directory Publishing Business in 1991.  

This section draws on material in the following references:   

 Australian Telecommunications Commission Annual Reports for the years 1975/76 to 
1988/89 (ATC 1975-1989);  

 Annual Reports for the years 1989/90 & 1990/1991 (ATC 1989-1991);  

 Enterprises Division Business Review – 1990/96 (Telecom Enterprises 1990a); 

 Enterprises Division Strategic Review – 1992/97 (AOTC 1992). 
 

Telecom's directory publishing business in 1991 was a cash flow powerhouse and a highly 

practised innovator which was positioned as a dominant platform for publishing and 

electronic services for the future. 

The trading performance over 15 years (shown in Table 5) was remarkable. Revenue rose 

from $33 million in 1976 to almost $600 million in 15 years (1991) achieved by market 
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growth alone. More significantly, contribution rose from an expected loss of $1 million to 

$264 million over the same 15 year period.  

Over the 15 year period from 1976, for a capital investment of less than $150 million Telecom 

gained a contribution of about $1.5 billion.  

Table 5: Telecom’s Directory Publishing Trading Performance - 1976-1991 

Year ending 30th June 1976 1981 1986 1991 

Gross Revenue  ($m) 33 120 336 593 

Less   Publishing Costs  ($m) 32 83 207 329 

Publishing Contribution  ($m) 1 37 129 264 

Source: National Directory Services, 31 March, 1994. 

Table 6 shows that directory publishing revenue and profit growth exceeded Telecom’s 

growth. Directory publishing revenue was 2.3% of Telecom’s revenue in 1975/6 growing to 

6.2% fifteen years later. The profit contribution was even more spectacular: 0.7% in 1975/6 

and 27.4% in 1990/91. 

Table 6: Directory Publishing & Telecom’s Performance - Revenue & Profit Growth - 1976/91 

Year ending 30th June 1976 1981 1986 1991 

Directory Services Revenue ($m) 33 120 336 593 

   Profit ($m) 1 37 129 264 

Telecom Revenue ($m)  1,424 2,609 5,472 9,531 

   Profit ($m) 152 234 465 963 

Directory Services/Telecom 
Revenue (%) 

2.3 4.6 6.1 6.2 

   Profit (%) 0.7 15.8 27.7 27.4 

 

Table 7:  Directory Services - Some Measures of Actual Performance - 1980/1 

Year ending 30th June 1976 1981 1986 1991 

Sales Telecom  ($000’s per person) 19.2 29.0 60.0 113.6 

Sales Directory Publishing   ($000’s per person) 99.5 241.0 511.4 916.8* 

Operating Costs Telecom   ($000’s per person) 17.3 26.4 53.0 94.2 

Operating Costs Directory Publishing  ($000’s per 
person) 

89.4 167.6 315.7 500.8* 

Note: *.  Indicates only an order of scale due to Telecom’s accounting treatment of the sales 
commission. 

Table 7 shows sales and operating costs per person for Telecom and directory publishing. 

The directory publishing figures are high due to the outsourcing of a range of functions 

including pre-press, production, distribution and sales of Yellow Pages. Telecom’s sales and 

operating costs per person should have been much higher as a range of functions should 
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have been outsourced from 1975; for example, food services, property services, the limousine 

fleet, and a high proportion of transport and information systems development.  

For directory publishing over the 15 year period sales per person grew ninefold while 

Telecom’s growth factor was sixfold. Comparing growth in profit is not useful due to 

directory publishing's low base and the high degree of outsourcing.  

Directory publishing handled all of the considerable development activity and an 83% 

increase in listings processed with a 17% increase in staff, a major improvement in 

productivity. 

Some Directory Publishing Innovations  

This section draws on material in the following references: 

 Enterprises Division Strategic Review - 1992/97 (AOTC 1992) 
 

Telecom did not grasp the opportunity to become commercially focussed in 1975 and only 

seriously began that journey in 1988. Directory publishing stood out as the most innovative 

area in the business through many innovations, most of which were standard practice in the 

private sector and illustrate how far Telecom was behind. 

Some of the innovations included: 

 Business strategic planning based on modelling and options. 

 Rigorous budgeting, control and accountability based on the trading statement with 

monthly reviews against budget, mandatory practices in the private sector. Until 1985 

directory publishing was the only product area within Telecom which operated in this 

way. 

 Commercially focussed product management for each product and service in the 

directory range. Telecom did not introduce commercially focussed product 

management across the range of businesses until 1988. 

 An operational computer systems strategy integrated with the business plan and 

trading statement. Again this was an essential practice in the private sector. Directory 

publishing completed conversion of White Pages customer records to computer in 

1980. Yellow Pages records were operating on computers from 1975.  

Telecom's conversion of telephone customer records to a computer system (DCRIS) 

was completed in 1985. At that time there were at least three customer data bases 

(CABS, DCRIS, directory publishing and LEOPARD) and there was no clear plan to 

rationalise this architecture. A fourth customer data base, mobiles, was launched in 

1988. This proliferation of data bases continued into the 1990's. 
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 Market research tightly focussed on usage and the quality of customer service began 

in 1977. Telecom’s TELCATS customer polling began in 1988.  

 Benchmarking against industry leaders around the world began in 1977. The first 

significant benchmarking in Telecom was done informally by George Hams in 1985. 

 Directory publishing engaged in a high degree of collaboration with contractors to 

accelerate benefits to mutual advantage.  

For example, the Yellow Pages Management Group comprising staff from directory 

publishing and the sales contractors began operation in 1977. This was the most 

successful marketing group in Telecom and drove sales far more strongly than would 

have been possible working at arm’s length. The owners of the Yellow Pages 

contractors – Bell Canada International, GTE Directories, Southwestern Bell and Volt 

Information Sciences – all contributed marketing and production data, 

developments, ideas and knowhow free as part of the association. 

 Directory publishing developed regular contact with a number of overseas 

telecommunications businesses including AT&T, GTE, GTE Mobile, Southwestern 

Bell, Pacific Bell, Bell Atlantic, British Telecom and Televerket (Sweden), and 

directory publishing businesses such as AT&T Directories, Ruben H Donnelly 

Corporation, R R Donnelly, Bell Canada Directories and NZ Telecom Directories. 

This resulted in sharing plans and developments in the directories business as well as 

in other telecommunications areas such as Mobile Services and Operator Services. 

The collaboration was less with some operators in the USA after the AT&T divestiture 

in 1984, but still continued. 

 A sales incentive program was introduced in the Yellow Pages sales force in 1977, the 

first such program in Telecom until the sales incentive program for the new Telecom 

sales force in 1984.  

The Directory Publishing Business transferred to Telstra in 
1991  

This section draws on material in the following references:  

 Annual Reports for the years 1989/90 & 1990/1991 (ATC 1989-1991);  

 Enterprises Division Strategic Review - 1992/97 (AOTC 1992). 

The Australian & Overseas Telecommunications Corporation (AOTC, later Telstra) was 

established in 1992. The directory publishing business handed over to AOTC was a 

strategically strong and profitable platform for the future: 

 The projected trading performance over the five years to 1997 was solid. Revenue 

including sales expense was expected to increase from about $790 million to over 
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$1 billion in 1996, and it did.  If the agreement with the Pacific Access partners 

was to be believed, gross sales in 1997 would be higher at almost $1.2 billion; this 

was probably optimistic but optimistic partners were an asset. 

More significantly, projected contribution was planned to rise from $267 million 

to reach $480 billion in 1997 totalling $2 billion in the five years. 

Capital investment for the five years would be less than $200 million. 

 A nationwide standard and world parity mainstream computer system for 

published and electronic directories offered “lowest cost” operations for the 

Australian market, operating costs as a proportion of sales were expected to 

decline. 

 Operating efficiencies were high with very low error rates and fast processing 

times.  

Although processing volumes were projected to markedly increase, staff would 

fall from 700 to about 680. 

 Usage rates for both the White and Yellow Pages appeared durable - over 50% of 

people used the books in the last seven days - but it was uncertain how long this 

usage would hold against electronic directories and alternative advertising media 

(the “internet” was not so named until about 1992). 

 In 1992 Yellow Pages was Australia’s leading buying guide with over 1.2 million 

people using it every day. Again, the effect in the future of the internet was an 

unknown. 

  Table 8: Directory Publishing - Business Plan - 1992/97 

Year ending 30th June 1992 1993 1994 1995 1996 1997 

Gross Sales  (Est $m future prices) 794 810 856 934 1043 1142 

Revenue* (Est $m future prices) 632 630 681 742 832 913 

Profit  (PBIT)  (Est $m future prices) 267 281 317 376 436 486 

Capital  (Est $m future prices) 15 38 19 25 33 57 

RoS  (%) n/a 35 37 40 42 43 

Staff 649 661 696 692 699 697 

* Note that "Revenue" is "Gross Revenue" less "Sales Commission". This table reports that directory 
publishing was a $1 billion business based on Gross Sales by 1996. 

In Table 9 the category, "Telephone Directories", included the other directory publisher, 

Business Marketing Australia (BMA) which published seven directories (compared with 

Telecom 72) with a circulation of 3.4 million (Telecom 13.5 million) and a revenue of $26 

million (Telecom $697 million). Telecom’s revenue of $681 million does not include White 

Pages, Electronic White and Yellow Pages and contractor sales commission, which adds to a 

total revenue of about $850 million.  
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 An independent survey of the telephone directory market in 1994 reported that 

Telecom Directory Services held 12% of the advertising market in Australia – see 

Table 9. 

Telstra dominated the market for classified directories. 

 The Telstra Electronic White Pages and Yellow Pages were in a strong position to 

expand to other forms of electronic services and Pacific Access was a supporting 

developer to assist with this. 

 The related electronic services, although still exploratory, were a sound gateway 

to expand into other information services and advertising based on those services. 

 Table 9: Advertising Industry in Australia - 1993/4 

 Revenue  ($M) Growth 1993/94 (%) Market Share (%) 

Newspapers 2,301 14.1 38.5 

Television 1,870 6.2 31.3 

Radio 477 4.6 8.0 

Magazines 340 25.9 5.7 

Outdoor / Cinema 269 - 22.0 4.5 

Telephone Directories 723 9.2 12.1 

Total 5,980 8.5 100 

 

What could the Directory Publishing have achieved as a 
Private Sector Business? 

Most professional managers with experience in both the public and private sectors would 

agree that it was more difficult to innovate in the public service.  

Competition is a hard taskmaster in the private sector. It encourages and rewards innovation 

and punishes the slow, the static and the inefficient. In grim business situations open 

markets and shareholders demand radical change. Telecom, with its monopolies, union 

constraints and public sector legacy, preferred change on its own terms with minimal risk. It 

was familiar with managed technical change but not commercial change.  

On the other hand, even with its monopoly advantages, Telecom faced a number of huge 

challenges, particularly in the early years from 1975. For example, a new national district 

organisation with some 83 districts was implemented throughout Australia in the first three 

years. A new computer-based telephone customer service order system was deployed in the 

districts converting over three million telephone paper-based customer service records to the 

new system by 1985.  However, this achievement in 1985 was at least ten years after similar 
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systems were deployed in the USA, and perhaps 15 years after similar systems were 

operating in the commercial world in Australia.   

There were perhaps six main problems experienced over the 15 years of the directory 

publishing transformation period which hindered improving the service and driving profits: 

 the lack of a strong commercial strategic planning framework in the 1970's to the 

mid 1980's within which business proposals such as "Directory 81" could have 

been structured, assessed, approved and implemented.  

 the lack of an IT strategy with business priorities and a defined systems 

architecture within which all systems and data base development could be 

assessed, approved and implemented. For example, the new telephone service 

order system, while urgently needed, added another customer data base and 

another product data base to at least two existing similar data bases – billing and 

directory publishing. By 1990 there would be more such data bases. 

 the rigidity in computer systems development which preferred in-house built 

systems rather than purchasing and adapting "state of the art" systems.  

The rejection of the GTE systems opportunity in 1977 was a major setback, 

delaying the availability of a leading directory system until 1989. The Booz Allen 

Hamilton benchmarking study in 1988 reported that internal development of 

directory publishing systems was roughly twice as costly as those in the USA. 

 while the use of a public tender process in government business enterprises was 

essential for transparency and probity, the rigidity of the process hindered 

innovation in directory contracts. 

The reduction in the number of production centres from five to two was delayed 

by as much as three years.  

 political considerations increased operating costs. 

Ending pre-press and printing operations in Western Australia raised a political 

issue of "lost jobs in WA" which delayed the result by at least four years.  The 

Government policy to introduce tariffs for directory paper increased the price of 

paper by 20% adding costs of about $1 million each year. A Ministerial direction 

which forced the purchase of unsatisfactory paper from a local supplier also 

increased production costs. 

 the public service policies, processes, employment conditions and unions 

inhibited innovation and increased operating costs. The amount of the increase 

was debatable but benchmarking studies over 1985 to 1988 indicate the penalty 

could have exceeded 20%. 
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The speed and effectiveness of a transformation in a similar business in the private sector is, 

of course, speculative. However, a reasonable expectation would be that a world class, 

standard computer system for both White and Yellow Pages would have been achievable 

within three years instead of 12; two production contractors in say four years instead of 

eight; one production contractor in six years instead of nine; a "Pacific Access" subsidiary in 

eight years instead of 14; and lower paper prices without Government and ministerial 

direction. 

The outcome would have included an even faster growth in sales and lower operating costs, 

perhaps generating higher profits of the order of $0.5 billion over 20 years.  

1992 and Beyond 

There appear to have been three major developments in Telstra's directory services after 

1991 before the published directory product moved towards collapse in about 2010.  

In 1994 directory production of all telephone directories in Australia was consolidated to one 

purpose-built factory in NSW. This occurred when McPhersons Limited won the production 

tender by proposing a “one plant” solution based on a factory at Chullora, some 15 

kilometres west of Sydney.  

In 1997 Telstra bought out two of the minority partners in Pacific Access, and in 1999 the 

other two. (Montgomery 1999) 

In 2002 Pacific Access was rebranded to "Sensis". (Sensis 2002)  

The March of the Internet 

To an outside observer, after 2000 the rationale and financial viability of published 

directories began to weaken, and by about 2010 became a serious problem. 

In the early 2000's a push began in several countries, including the USA, to reduce or 

prohibit the publishing of the White Pages, mainly on conservation grounds. The USA used 

about 600,000 tons of paper each year and this was regarded by some as a “waste”. In 2012, 

after some North American cities passed laws banning the distribution of telephone books, 

an industry group took legal action and obtained a court ruling permitting distribution to 

continue.  

Mobile telephones eroded the utility of published directories. These phones provided a 

comprehensive internal directory for most of the numbers called and could obtain almost all 

of the other numbers needed on the Internet, including from Telstra's electronic directories. 

In 2004 Sensis' revenue was reported to be $1.3 billion, accounting for about 6.5 per cent of 

Telstra's total revenues, and around 10 per cent of its cash flows. (Koutsoukis 2005) 
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Around 2007 the internet began to significantly affect Yellow Pages revenue and profits. 

Yellow Pages sales were reported to be falling. To reduce costs Telstra degraded the White 

Pages and Yellow Pages in a number of ways including a smaller typeface resulting in fewer 

pages and smaller, lighter books which used less paper. The effect on usage has not been 

made public, but usage would likely have fallen faster. 

In 2012 Sensis reported that it had "been struggling with the move from phone books to 

online directories ". In the 2011 financial year "... income declined 5.9% ..." but "in the first 

half of the 2012 financial year sales fell 24.1%" to $528 million. At the same time earnings 

before interest, tax, depreciation and amortisation dropped by 54.9%. The company noted 

that "the advertising and directories market's shift to digital marketing is occurring faster 

than we expected" (Whalley 2012; Robin 2012). 

In 2013 Telstra reported that Sensis revenue for 2012/13 was $1.33 billion, a decline of 11.7% 

from the previous year. Print revenue fell by 19.9% to $778 million, comprising a decline of 

11.4% in White Pages and a 25.6% reduction in the Yellow Pages (Telstra 2013). 

In 2014 Telstra announced the sale of the White and Yellow Pages directories part of Sensis, 

about 70% of Sensis’ revenue, for $454 million to Platinum Equity, a US-based investment 

fund. At the announced price the entire business was valued at less than its print revenue for 

2013. Telstra retained the Trading Post and the voice services business which included 

directory assistance. (Pond 2014; Bingemann 2014) 

Most financial commentators expressed the opinion that the sale should have been made at 

least eight years earlier when the asset was at a peak value, said to be about $12 billion. One 

opinion was that “(the Sensis sale) will long be a symbol of one of Telstra’s biggest failures to 

deliver shareholder value”.  

In Conclusion 

The story of the Telecom's directory publishing business during Telecom’s 16 years is of 

managers and staff in the directory area and among the contractors who accepted a 

challenge, even though the mainstream was unlikely to support them and might in some 

ways obstruct them. They succeeded.  

These people included two managers of directories in the States: Rupert Brown in NSW and 

Ron Warnock in Queensland. In Headquarters it included people such as Jim Holmes, 

Martin Turner, Geoff Barkla, Andrea Polmear, Bob Copp, Wayne Jones and John Stanhope.  

The managers of the contractors were also crucial to the success of the business. Strong 

supporters in the Yellow Pages sales contractors were Phil Watts of Edward H. O’Brien, the 

selling contractor in NSW; Tony Knight and Barry van Ry of Directories Australia, the selling 
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contractor for the other states until 1985; Stan Schmidt of Australian Directory Services; and 

Bob Johnson of Pacific Access. Among the production contractors, supporters included 

William Brooks of William Brooks Ltd; Bryan Price of Wilke Ltd; and George Gatehouse of 

Wilke and McPhersons Ltd. All were enthusiastic and dependable colleagues and innovators. 

Telecom's directory publishing business was an "ugly duckling" in 1976; in 1991 perhaps it 

was a "swan", or even an "eagle"? 
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1 CMP recommended inter alia: 

"Fundamental to the proposed Customer Services unit is adequate staffing in terms 

of both numbers and quality of personnel. Achieving such adequacy will, without 

question, require heavy augmentation of the present Telecommunications Division 

staff; experienced and talented marketing personnel should be sought from outside 

the APO to the extent required. 
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2 Price Waterhouse commented, inter alia: 

(regarding regional organisation)  

"The reasons for States based regions are historical . . . . (it is) illogical to arrange 

regional organisation with Tasmania matched with NSW." 

"State Directors have a high level of delegation of responsibility. States operate with 

considerable independence and effective co-ordination by senior management (in 

National Headquarters) is difficult." 

3 The relevant recommendations of the Vernon Report were: 

Recommendation: (regarding regional organisation) Pages 248 & 249 

"(a) new regional organisation, as outlined, should be established for the administration 

of the telecommunications service; the boundaries of these administrative areas should 

be determined by the business characteristics of the telecommunications network rather 

than by State boundaries." 

Recommendation: (regarding Customer Services) Chapter 11.20, Page 247. 

"To take responsibility for marketing and customer related programs, an operational 

unit is proposed under a Director Customer Service". This unit represents a markedly 

upgraded and re-organised version of the existing Telecommunications Division within 

the APO Central Office. Its purpose is to improve co-ordination between marketing and 

engineering by bringing a marketing viewpoint into technical decisions. Product 

marketing analysis would be strengthened to provide better sources of marketing data, 

including tariff analysis. The consultants make the point that adequate staffing in terms 

of numbers and quality of personnel is fundamental to the proposed Customer Services 

unit and that experienced marketing personnel should be sought from outside the APO. 

4 Product Costing Report: Directory Publications Revenue = $26.4 m; Expenses = $28.2 m;     

Surplus/ (Deficit) = ($1.8 m); Investment in Fixed Assets = $0.5 m. 
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Abstract:  

In this article the emerging requirements that are driving the fifth generation of mobile 

cellular networks are discussed and the technologies that will most likely be used to satisfy 

those requirements are identified. Proposals for 5G are at an early stage, but there is an 

expectation that the early 2020s will see the first deployments. 

The requirements for 5G are increased download speeds, the need to deal with increased cell 

density, increased bandwidth efficiency and availability of new bandwidth. It is likely that 5G 

will play a role in the emerging Internet of Things, potentially resulting in enormous increase 

in the number of attached devices. 

To meet the expected requirements 5G is likely to make use of spectrum in the millimetre 

range, beam-forming antenna arrays, massive Multi-Input Multi-Output, and fundamental 

changes to base station design. In this paper the key drivers for 5G are discussed including the 

very large numbers of devices in cells, the need to make available new spectrum, energy 

efficient ways of implementing base station capabilities, standards developments so far and 

5G related issues for Australia. 

Keywords: Fifth generation Cellular networks, 5G 

Introduction  

The fifth generation cellular network (5G) is starting to gain attention from standards bodies, 

carriers, manufacturers and researchers. There is an increasing need on the part of carriers 

to support much larger numbers of end devices than in the past and at much greater bit 

rates. Within less than a decade the Internet of Things is expected to more than double the 

number of devices attached to the Internet, a substantial number of which will likely be 

attached via cellular networks. At the same time there is a need to make more efficient use of 

existing spectrum allocated to cellular systems and if possible open up new spectrum. 

Fortunately, there have been developments in wireless communications technologies that 
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should be able to meet these challenges, but the changes are sufficiently substantial as to 

constitute a new generation of cellular systems; a fifth generation or 5G. 

In this paper we look at the factors leading to these increased demands and the technologies 

of 5G that are likely to be used to meet them. We also consider the impact 5G might have on 

the Australian communications environment. 

Developments in cellular systems have been classified as generational when there has been a 

dramatic change in what the system can do and in how it does it. Although generational 

change typically results in higher data rates for customers and improved bandwidth 

efficiency for carriers, it has also usually meant a substantial change in the way the 

technology works, in what the technology can do for consumers, and how it is implemented 

and managed by operators. Each generation has delivered significant changes to the cellular 

environment compared with its predecessor, benefiting both customers and operators. 

Looking at the key changes each generation brought, 1G introduced mobile telephony. 2G 

introduced digital voice communication, some data services, improved security and SMS 

messaging. 3G introduced multimedia communications and native Internet access. 4G 

enabled seamless handover between different access networks and allowed carriers to 

rationalise their networks to all use a common Internet Protocol (IP) based core 

(Pereira & Sousa 2004). 

Each new generation has seen new spectrum become available, improvements in the 

efficiency with which spectrum is used and hence the ability to support more customers, as 

well as efficiencies in how the network is constructed and managed enabling reductions in 

operational expenditure (ACMA 2016b). 

The most successful first generation cellular technology in Australia was the AMPS system. 

AMPS was introduced into Australia in 1987. It was an analogue system making use of 

frequency division modulation (FDM). Handsets were bulky and heavy, communications 

were insecure and the cost of subscribing to a service was high. Nevertheless, the demand for 

the mobile voice service it provided made it a success (The Economist 2016). 

A number of 2G technologies were introduced into Australia including CDMA and GSM, the 

most successful of which was GSM. GSM was introduced to Australia in 1993. It is still very 

widely used throughout the world and is only now (1st December 2016) being shut down in 

Australia by Telstra. GSM is a digital system, provides very good security but the main 

service it provides is still voice. It does offer some limited data capabilities but at quite low 

bit rates (Pereira & Sousa 2004).  

The most widely used third generation cellular technology currently available within 

Australia is the Universal Mobile Terrestrial System (UMTS). UMTS was developed to 
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support Internet services as well as voice. It incorporated capabilities and technologies from 

intermediate generations, notably the General Packet Radio Service (GPRS) which is 

sometimes referred to as 2.5 G. 

In 2015 the Long Term Evolution (LTE) system was released in Australia. Telstra, Optus and 

Vodafone all run LTE in Australia. A 4G technology should be able to achieve download 

speeds of up to 1 Gbps. Early releases of LTE increased the speed possible for cellular users, 

but rarely achieved that rate. However, LTE has evolved and releases since are able to 

achieve that rat (Rost et al 2016). Although the download speed requirement of 4G took 

some time to be met by LTE it was nevertheless regarded as 4G because it achieves the other 

goals that define a 4G network: namely wider spectrum and an IP based core network, 

making possible rationalisation of networks supported by a carrier and seamless handover 

between radio access networks (Pereira & Sousa 2004). 

So what might we expect of 5G? The GSM Association (GSMA Intelligence 2014) have 

identified seven characteristics that they believe are needed for the next generation of 

cellular systems. These are 

 data rates of between 1 to 10 Gbps,  

 extremely low latency,  

 1000 times more bandwidth per unit area than is currently available with 4G,  

 10 to 100 times as many connected devices,  

 very high levels of availability and coverage,  

 90% reduction in network energy usage,  and  

 for low power devices, up to 10 year battery life.  

5G is likely to meet these requirements by making use of previously lightly-used spectrum, 

increasing the efficiency in the way spectrum is used and by providing more flexible 

infrastructure for the development of new services (Agiwan et al in press). It is likely to have 

download speeds of up to several Gbps. Most operators believe 5G will play a significant role 

in the Internet of Things (Ericsson 2016). Depending on the extent to which IoT relies on 

cellular networks it may well result in an enormous increase in the number of new devices 

attached to cellular networks, with quite different requirements from those of the current 

user population.  

In the next section we consider how these factors may combine to create the next generation 

of cellular networks.  
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The need for a new Cellular Generation 

The need for cellular systems to support an increased number of attached devices and 

increased speeds for those devices continues its seemingly inexorable progress 

(The Economist 2016). The ubiquity of the smart-phone has increased the number of end 

users, the amount of data they consume and the rate at which they consume data. 

This trend is unlikely to change. However, it is the arrival of the Internet of Things (IoT) that 

may well contribute to a dramatic increase in the number of attached devices (Press 2014). 

The IoT is the bringing together of sensor and actuator networks that are monitored and 

controlled by cloud based processes. The IoT encompasses many applications: from 

stationary sensor networks, smart cities where sensor and actuator networks are used to 

monitor and control the flow of people, traffic and utilities, smart buildings where networks 

are used to minimise energy consumption, through to vehicle-to-vehicle communications, 

and ad hoc emergency management.  

The speed with which the Internet of Things is expected to be deployed and the sheer scale of 

it is extraordinary. There are currently approximately 14 billion devices connected to the 

Internet, most of which are used for conventional communication such as telephony, 

messaging, social media, email or web browsing. However, according to IDC 

(Kennellos 2016) by 2025 there will be approximately 80 billion devices connected to the 

Internet, most of which will be communicating with other devices or cloud-based services.  

Although IoT home based services have attracted most attention, it is industrial and 

infrastructure services such as transport, agriculture and ‘smart city’ applications that are 

likely to account for most of the growth in the number of devices (Condon 2016).  

There is an expectation that 5G will be the main communications technology supporting the 

IoT. If true, then the increase in the number of devices within urban areas is likely to be 

dramatic.  

However, it is worth noting that this belief is not shared by everyone (ACMA 2016a). There 

are other competitor technologies to 5G as an IoT communications technology, such as 

LoraWan (Lora Alliance 2016), Weightless (Webb 2012) and WLAN (Aust et al 2012). 

Nevertheless, cellular has advantages over potential competitors in that it is well understood, 

geographically widely deployed and is the dominant communications technology in the 

Machine-to-Machine space which is one of the forerunners of the IoT. 

Regardless of the future impact of IoT on 5G we will still see a great increase in the number 

of attached devices per cell, usually referred to as “densification”. Densification is managed 

within a cellular network by making cells smaller. In densely populated urban areas such as 
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central Tokyo and New York cell sizes are already frequently measured in 100s of metres 

rather than the tens of kilometres of earlier cellular generations. This densification is likely 

to continue. 

Managing networks consisting of very large numbers of densely packed small cells creates 

many management challenges, but it also creates opportunities. In particular, small cells 

make possible the use of previously unused spectrum (Rappaport et al 2014). Other 

technological developments that might be included in 5G include advances in massive-input, 

massive-output (MIMO) antenna systems, beam forming antenna arrays and changes to 

technologies for provisioning services (Andrews et al. 2014).  

The purpose of this paper is to provide readers with a wide overview of the requirements 

leading to the need for 5G and the technologies being developed and incorporated in 

standards that will comprise it. In the next section we look at each of the technology areas in 

more detail. We then discuss the state of standards development and conclude with some 

comments on the Australian perspective of 5G.  

Enabling Technologies for 5G 

Requirements of 5G 

As noted, the GSM Association have identified the following characteristics that they believe 

are needed for the next generation of cellular systems. These are: data rates of between 1 to 

10 Gbps; extremely low latency; 1000 times more bandwidth per unit area than is currently 

available with 4G; 10 to 100 times as many connected devices; very high levels of availability 

and coverage; 90% reduction in network energy usage; and for low power devices, up to 10 

year battery life. 

Some of these requirements are a result of 5G’s expected role in IoT and related areas such a 

public safety, smart cities and smart buildings. Other requirements, such as very low latency, 

are needed for online games, but also to enable quick reaction times for emerging 

applications such as haptic feedback where a sense of touch is included in the user interface. 

Such capabilities make possible applications such as remote surgery and other forms of 

remote robotics where a rapid response is needed.  

As well as new applications 5G will need to support familiar applications such as media 

streaming. Media companies are likely to want high bandwidth so that they can stream video 

at high resolutions. Consequently, mobile broadband is expected to be an important user of 

5G (Wang et al 2014).  
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There is an expectation that 5G will contribute to infrastructure sharing, where the owners of 

the infrastructure and its operators are not necessarily the same. There are a number of 

scenarios possible: from passive sharing where the physical sites are shared, through active 

sharing where antennae, Base Stations, Radio Access Networks and possibly even Core 

networks are shared, through to the Mobile Virtual Network Operator where operators do 

not own any infrastructure of their own but enter into agreements with carriers to support 

their clients. In particular there has been standards development for a 5G network slice 

broker defining signalling protocols necessary to enable dynamic leasing of resources 

(Samdanis et al. 2016). 

There is some discussion as to whether 5G is likely to be driven primarily by consumer or 

business needs (ACMA 2016a). Certainly media content delivery is more likely to be 

consumer oriented but some of the novel applications proposed for 5G such as smart cities 

and smart buildings are more likely to be business rather than consumer oriented.  

In the next section we discuss the technologies that are expected to be used to meet the 

requirements of 5G.  

Millimetre Spectrum Technologies 

Previous generations of cellular networks have usually enabled additional spectrum to be 

used. Mostly this has been in a limited range of frequencies around 1 GHz which has been 

regarded as the ideal frequency for cellular communications. Communications at this 

frequency has good coverage characteristics and handsets require only a small antenna. 

Unfortunately, frequencies in this range are mostly occupied, so options for 5G to make use 

of additional frequency might seem limited. However, the increased density of cells, and 

developments in wireless communications technology mean that frequencies that were once 

regarded as unsuitable now appear to hold quite a lot of promise. In particular the millimetre 

band with frequencies in the 10 to 60 GHz range are likely to be used in 5G 

(Rappaport et al. 2014). 

Propagation of a wireless signal can be through direct line of sight, diffraction, reflection or 

scattering. Diffraction is where a wavefront bends around an obstacle, reflection is where it 

bounces off smooth surfaces, and scattering is where it bounces off rough surfaces. As 

frequency increases diffraction becomes a much less suitable mechanism for propagation of 

the signal. Also, as frequencies become higher, the ability of the signal to penetrate materials 

such as concrete decreases. Consequently, frequencies much more than two or three GHz 

have long been regarded as unsuitable for cellular networks.  
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However, the process of cell densification, where cell size decreases in urban areas as the 

number of devices increase, while causing problems in other ways, that will be discussed 

later, also opens up the possibility of using higher frequency spectrum in the millimetre 

range. 

The potential range of millimetre spectrum is much less than that of lower frequency 

spectrum. In earlier generations cell sizes were originally up to about thirty kilometres 

whereas millimetre spectrum has a typical range of less than a kilometre. Also, diffraction is 

a much less effective propagation mechanism at this frequency. However, where cell 

densification has emerged as an issue, diffraction and range are much less important. In a 

densely populated urban environment cell sizes can be as small as a few hundred metres. 

Also, reflection off buildings is a more significant propagation mechanism than diffraction. 

With small urban cells the possibility of line of sight as the main propagation mechanism 

also becomes feasible. For all these reasons, attention has turned to the feasibility of using 

short wavelength spectrum in the millimetre range. 

This spectrum has been largely unused for the reasons noted above. There are also physical 

factors that can affect the strength of signals at this frequency, notably absorption by water 

vapour and oxygen. However, these are only significant for distances of a kilometre or more 

in only a few frequency ranges. Oxygen absorption occurs at 57 to 64 GHz and water vapour 

at greater than 164 GHz. There is a great deal of unused or lightly used spectrum in the 

millimetre range. 

Millimetre waves also have advantages in that the optimal antenna size is approximately half 

the wavelength. For millimetre length waves, this means it is possible for a handset to have a 

large number of antennas and still remain a reasonable size. Another advantage is in the area 

of space division multiplexing where most signal strength is directed in a tight beam to an 

individual user. It is possible to direct a small wavelength signal far more accurately than 

signals with longer wavelengths (Rappaport et al. 2014).  

Using millimetre waves might be suitable for devices that are fixed within a densely packed 

cell, such as might occur in the IoT or when the handset owner is outdoors in an urban area, 

but when the device moves inside or to a less densely packed area the problems of millimetre 

waves become apparent. Either additional infrastructure will need to be deployed in 

remotely populated areas, lower frequencies used or a different radio access network will be 

needed. The issue of seamless handover from one radio access network to another was dealt 

within LTE but may be of greater significance within 5G.  
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Beam Forming Antennae 

One of the key challenges of cellular networks is extracting the most use from the available 

spectrum. Spectrum is a scarce, expensive resource. It needs to be used in such a way as to 

maximise the number of users that can be supported or provide very high data rates to 

individual users who need them. The key way in which efficient use of spectrum is achieved 

is through reuse. The same spectrum is used in multiple cells across the network. Reusing 

spectrum introduces “co-channel interference” where two or more users, using the same 

spectrum, interfere with each other. In the past this has been dealt with by allocating 

spectrum across cells in such a way as to maximise the distance between co-channels, and 

through sectoring, where transmission and reception of a signal is towards only a particular 

sector of the cell.  

One technology likely to be implemented within 5G that dramatically reduces co-channel 

interference is space division multiplexing (SDM). This approach makes use of highly-

directional antennae where the main beam of the transmission signal is directed at the 

intended device or where interfering devices are placed within a null of the reception pattern 

(Agiwan et al. in press).  

Early experiments with SDM involved electro-mechanical devices where horn-antenna were 

physically directed towards the mobile device. However, the approach now is to make use of 

an array of antennae and adjust the amplitude and the frequency of individual antennae in 

order to create a highly directional beam towards the attached device.  

Small wavelengths lend themselves well to this approach. First the antennae can be small, 

since optimal antenna size is approximately half the wave-length, meaning that arrays with 

large numbers of antennae can be constructed relatively easily. Second, the size of the beam 

depends on the wavelength, with small wavelengths able to create more focussed beams than 

larger wavelengths.  

To this end it is likely that 5G will include ways of making use of beam-forming antennae. 

Base station antennae are likely to be quite different from what we have seen in the past. 

Because frequencies will be higher and cells will be smaller, antennae can be smaller. Also, 

antennae are likely to be less conspicuous and distributed, again a consequence of cell 

densification and smaller distances involved. Distributed antennae have been a feature of 

cellular since 2G but 5G is likely to take it to an extreme. A cell may have a number of 

transmit and receive antennae within it at different locations. 

Arrays of antennae can also be used in other, related ways, which we discuss in the next 

section. 
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Multi-Input Multi-Output (MIMO) 

In the previous section we discussed how antenna arrays can be used to construct tightly 

focussed beams in order to reduce co-channel interference. Antenna arrays can also be used 

to increase the amount of information transmitted using the same frequency band through a 

technology known as Multi-Input Multi-Output (MIMO). 

With MIMO both the transmitter and receiver have an array of antennae. In MIMO antennae 

are separated by a distance comparable to the wavelength of the signal. Depending on 

implementation, each antenna transmits a different data stream. The aggregate signal is 

received by each receive antenna. However, because there is a separation between each of the 

transmit antennae and between each of the receive antennae, the receiver can determine the 

original signal on each transmit antenna. Essentially, MIMO takes advantage of the different 

path lengths between the multiple transmit and receive antennae and carries out 

computation to determine what was originally transmitted on each antenna. 

MIMO has been used successfully in the WLAN technology IEEE 802.11n to obtain much 

higher bit rates using the same spectrum as 802.11a and 802.11g. Typically, two or three 

antennae are used since the size of the array is constrained to be comparable to the 

wavelength of the transmitted signal. 

However, once again, the small wavelengths proposed for 5G become an advantage, since the 

small antenna size and separation needed for millimetre waves makes it feasible to include 

multiple antennae not just in the base station but also in the mobile device. Samsung have 

experimented with attached devices with 32 antennae (Rappaport et al. 2014).  

Given its ability to increase the bit rates achievable it is likely that 5G will include “massive 

MIMO” where there are a large number of transmit and receive antennae.  

Network Management 

The use of millimetre waves has great advantages for beam-forming, MIMO and cell 

densification but the factors that prevented its use in the past will need to be addressed in 

any 5G network. In particular, communications indoors and in more sparsely populated 

areas where larger cells are desirable are challenges. There is quite a lot of discussion as to 

how this is likely to be done. One suggestion is that antenna would be placed indoors and 

become as ubiquitous as WLAN access is. However, given that most smartphones support 

WLAN it may be that it becomes the standardised mode of access in those situations. For 

wider areas there is the choice of deploying many more antenna to cope with the much 

smaller cell size, using lower frequencies than is currently proposed, or having handover to 

another network (most likely LTE) for use in more conventional spectra. LTE addressed the 
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issue of seamless handover between Radio Access Networks and it is expected that 5G will 

continue with developing this approach further.  

Achieving all the goals of 5G will require complex coordinated management of resources. To 

this end another approach to network design denoted as “Cloud Radio Access Network” 

(C-RAN) is likely to be included within 5G (Checko et al. 2015). C-RAN involves the 

centralisation of much of the functionality previously allocated to individual base stations. 

MIMO and SDM require huge amounts of processing power to convert the baseband signal 

from the backhaul network into an RF signal. Usually this processing has been co-located 

within individual base stations. With C-RAN this computational power is shared among 

many base stations with savings in terms of equipment deployment and in obtaining greater 

utilisation of the equipment responsible for the computation. Base stations of necessity are 

usually designed for the busiest time of the day. Unfortunately, a consequence is that much 

of the installed capacity lies idle outside those busy times. C-RAN enables multiple cells to 

share the same infrastructure with consequent increased utilisation.  

Other Potential Technologies for 5G 

The consensus seems to be that 5G will adopt millimetre wave spectrum, massive MIMO, 

space division multiplexing and cloud based RAN. However, a number of other technologies 

have been identified that may have an impact.  

Cognitive Radio (CR) involves the constant monitoring by receivers and transmitters for free 

bands within licensed spectrum, which can be used on a temporary basis while the licensee is 

not using it. It has been proposed as a way of improving the utilisation of congested RF 

spectrum. Visible Light Communication (VLC) has also been proposed as another way of 

dealing with congested RF spectrum.  

Given the relative abundance of spectrum in the millimetre range it may be unnecessary to 

make use of these technologies. However, if 5G does include use of spectrum in the 

congested RF bands they may well play a useful role. 

Standards Development  

Standards development for 5G is still in the early stages. However, a recent notable 

development is that the FCC have designated blocks of spectrum for 5G. These are 28 GHz 

(27.5–28.35 GHz), 37 GHz (37–38.6 GHz) and 39 GHz (38.6–40 GHz) bands, and a new 

unlicensed band at 64-71 GHz. The hope is that this will encourage research and 

development along with technology trials (FCC 2015).  
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The ITU have also established a number of working groups to investigate options for 5G 

under IMT2000. These are groups for determining the requirements of 5G, the wireless 

technology to be used, the network technology, spectrum considerations and issues related 

to Intellectual Property Rights (Agiwan et al. in press).  

Most commentary seems to agree that the technological changes planned for 5G will result in 

a new generational change in a similar manner to past generational changes, but there has 

been some discussion as to whether the use of the technologies proposed for 5G might be 

more evolutionary than revolutionary. In particular, the changes might be implemented as a 

development of LTE. The problem of dealing with sparsely populated cells or 

communications within buildings is likely to guarantee that LTE remains a widely used 

technology even after 5G is deployed in more densely populated areas. An alternative 

scenario is that 5G functionality might evolve as a development of IEEE 802.11 WLAN 

technology. In many ways the proposals for 5G, particularly small cells and MIMO, have 

more in common with WLAN than with traditional cellular technology. Most likely though is 

that there will be a cellular network generational change. It is worth noting that a summit 

sponsored by the European Telecommunications Standards Institute (ETSI) concluded that 

to make use of the emerging wireless technologies and to meet the requirements envisaged 

for cellular, evolution through LTE is unlikely to be effective and a new generation will be 

necessary.  

Within Australia, the major carriers have all made commitments to providing 5G services 

when the technology becomes available. Most expect this to be around 2020. 

The Australian Communications Media Authority (ACMA) have sponsored a consultation 

process on emerging issues for 5G which attracted considerable attention from carriers, 

manufacturers and other interested parties. The consultation process was based on the 

GSMA’s characteristics of 5G (ACMA 2016b).  

Telstra, in their submission noted that the emphasis on using high frequency bands meant 

that the issue of providing a service to regional and rural communities had been 

inadvertently overlooked. This is a significant issue for Australia with its very large but 

sparsely populated geographical area. Telstra would like to see lower frequencies included in 

any 5G standards. Lower frequencies are needed in order to provide coverage in a cost 

effective manner to larger, more sparsely populated areas.  

Perhaps the key message is that there is still much to be resolved regarding 5G standards. 
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Conclusion 

In this paper we have discussed the requirements driving the development of 5G and the 

technologies that will most likely be used to meet those requirements.  

The fifth generation of cellular networks is being driven by increasingly dense populations of 

attached devices, demand for increased bandwidth, and an expected rapid increase in the 

number of devices attached to the Internet. The key developments that will enable this are 

the use of higher frequencies, beam forming antennae, massive MIMO and new radio access 

network approaches.  

Most likely this will be achieved through a new cellular generation, but there are still many 

technical and standards related issues to be resolved.  
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Abstract: This paper considers the social practices of 3D printing by comparing consumer 

perspectives and practices with legal scholarship on intellectual property regimes. The paper 

draws on data gained through a mixed-methods approach involving participant observation, 

focus groups, and social network analysis of 3D printing file-sharing practices. It finds that 

while consumers display a level of naivety about their 3D printing rights and responsibilities 

as individuals, they possess a latent understanding about broader digital economies that guide 

their practices. We suggest that the social practices associated with 3D printing function 

through communication networks to decentralise manufacture and reconfigure legal 

capacities for regulation. The paper concludes by introducing nascent paths forward for policy 

frames across industry, government and consumer concern to address the opportunities and 

challenges of 3D printing’s evolving interface with society. 
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Introduction 

3D printing has existed for a number of decades as specialist and experimental projects in 

manufacturing research. Originally designed as a rapid prototyping technology, it has come 

to develop other unique qualities that make it relevant outside of a manufacturing 

environment. The technology is scalable, distributed, and innovative, and many models 

easily connect to networked computer services to access printable files. These attributes 

mean that educational institutions and everyday citizens are finding it possible – if still 

somewhat difficult – to own and operate 3D printers in domestic or educational settings. A 

wealth of corporate and user-generated online and offline resources that individuals consult 

to operate their printers means that 3D printing is emerging as a broad set of social practices 

that build on the technologies of additive manufacturing. Examples include various types of 

tinkering, small business, personal craft, DIY, and hobbyist activities.  

These 3D printing cultures are enabled by extensive online sharing of files and information 

that situate consumer knowledge about 3D printing in the context of the current online 

discourses involved in the evolutions of rights, responsibilities, and regulations. In other 

words, the fact that these technologies are able to produce and distribute designs around the 

world means that 3D printing technologies are implicated in the complexities of global 

intellectual property regimes (IPR), and, importantly, many end users only seem to be 

marginally aware of what impact the relevant laws, treaties, and policies might have. This, 

understandably, opens the space for both naïve breaches of intellectual property law; but 

also there is the possibility of a chilling effect in users who are wary of engaging with 3D 

printing due to a perception of potential legal issues.  

Citizens are aware of 3D printing as cutting-edge technology. Current developments in 3D 

printing exists within widespread rhetoric around a coming 3D printing “revolution” that 

promises social transformation, and which has been attested to by even relatively 

conservative publications such as The Economist (“A Third Industrial Revolution”, 2012). 

This rhetoric is being spouted without providing evidence towards how the revolution is 

being enacted, and as a result, citizens have a higher degree of expectation about the capacity 

for 3D printing to solve problems in their own lives. Questions about how users are applying 

the technology in their social lives (and vice versa), or how different intellectual property 

regimes are responding to these social practices, and how these intersections will shape 

trajectories of digital cultures, economies, and citizenship in a networked society are often 

left unanswered. Citizens themselves are not necessarily sure about what it is they ‘know’ or 

‘don’t know’.  
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This research paper begins to provide detail on this gap in citizen knowledge by drawing on 

empirical data gathered from participant observation in open educational workshops on 3D 

printing, focus groups of Australian consumers, and a Social Network Analysis (SNA) 

wherein we mapped what is currently the largest online 3D printing file repository: 

‘Thingiverse’. From this, we identified the various uses of 3D printed files shared online 

among extant 3D printing communities. From this data, we suggest that the social practices 

associated with 3D printing function through communication networks to decentralise 

manufacture and reconfigure socio-political power and legal capacities for regulation. 

The paper locates our empirical data on consumer perspectives and practices within relevant 

regulations. Specifically, those regulations relevant to 3D printing based on ‘law in context’ 

approach of recent legal scholarship grappling with how 3D printing intersects with 

copyright, trademark, design, and liability law. Although the study of law is necessary, it is 

not sufficient to understand evolving user experience. Internet intermediaries that mediate 

file sharing and modification, industry application of current IPR via automated measures, 

and the cultures that surround the designing, sharing and printing of goods all affect the 

future trajectories of 3D printing’s place in society. The paper concludes by introducing 

paths forward for policy frames across industry, government and consumer concern. 

Additively Manufacturing the Social Context of 3D Printing 

A key analytical move which we make in order to address 3D printing and its cultures is to 

separate out the technology (additive manufacturing) from the culture (3D printing) to 

better describe and explain cultural and social uses of the technology. Our claim is that 3D 

printing is the social practice that sits on top of additive manufacturing technology which we 

can address through a brief history of the techno-societal interface. We observe three phases 

of 3D printing culture emerging, developing centralised, decentralised, and distributed 

behaviours over time. Each new phase adds to, rather than replaces, the sum total of 3D 

printing culture, such that the phase that is currently emerging – the distributed practice – is 

operating in parallel with centralised and decentralised modes. Note that these phases 

inform and bleed into each other, with peer-to-peer practices being taken up by institutions, 

while at the same time practices created through R&D are being used in community hobbyist 

workshops. 

From a technical perspective, the patented inventions of Charles Hall (1986) and Scott 

Crump (1992) – who respectively went on to found the 3D Systems and Stratasys – are often 

credited for kick-starting 3D printing practices. We suggest that these inventions, along with 

the continuing stream of technical innovations in 3D printing, interface with and evolve 

within social contexts that can be categorised in three phases. The first phase involved 3D 
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printing becoming “available”, reflecting economies of pre-production including rapid 

prototyping of one-off models as well as functional analysis and testing (Kellock 1989, Pham 

and Gault 1998, Wood 1990).  

The second phase of “utility” decentralised manufacture from in-house pre-production to 

production houses that shifted supply chain logics and provided new utility for industry 

(Birtchnell, Böhme, & Gorkin, 2016; Krogmann, 2012). This phase also included material 

and process advances that enabled additively manufactured objects to withstand stress and 

strain or be designed with unique geometries or aesthetics that added value for products 

where customisation and complex geometries trumped economies of scale (Bak 2003; 

Hopkinson, Hague, and Dickens 2006). Examples of the decentralised production include 

aerospace and military applications that reduce weight through 3D printed designed parts 

and customised medical fittings, such as hearing aids. 

Figure 1: Social phases of 3D printing, coloured borders denote organisations 

 

Phases Availability Utility Practicality 

model centralised decentralised distributed 

economy Pre-production production Peer-production 

 

The third phase we identify is still emerging but already speaks to a wider “practicality” of 3D 

printing practices. It is defined through a more fully distributed network of 3D printers that 

rely on aspects of peer-production. This phase specifically addresses independent users 

coming together outside of the industry to share, learn and act upon 3D printing. Industry 

consultants Wohlers and Associates, for example, suggest that while 86% of 3D printing 

revenues came from industrial applications, 92% of the printers sold were for consumer 

purposes (2015). This shift to consumer adoption shows how the uses of 3D printing are 

distributing beyond industrial use cases and capitalist economies. Moilanen and Vadén 

(2013) explain this trend through the increasingly inexpensive open source and mass-market 

3D printers targeted towards hobbyists and enthusiasts under the general label of ‘makers’. 

Chris Anderson (2012) explains the cultural and economic cache of ‘makers’ through the 
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ability to use digital networks for practices of open design that combine with novel small 

scale manufacture technologies. From this frame, new forms of entrepreneurialism and 

innovation extend economic growth online in highly distributed niches. Apart from 

economics, such practices are important in the cultivation of self-identity and culture, both 

locally and worldwide (Luckman, 2015). Schrock (2014) describes the physical spaces where 

these practices blossom as hacker-maker spaces (HMS) that are made up of community-

maintained workshops that allow individual tinkering, social learning, and collaboration on 

creative-technical projects. According to work by Kostakis et al. (2014) HMS spaces are 

growing at an exceptional rate, from 40 globally in 2007 to around 1000 by 2013. The forms 

of sharing and production enabled by 3D printing within HMS clearly diverge from the 

organisational hierarchies seen in the first phase and the price markets that enabled the 

second.  

Specifically, much of the digital maker economy relates to and in many aspects relies upon 

what Benkler (2002; 2006) describes as commons-based peer-production. This involves the 

re-use of others’ contributions with minimal restrictions on that use. From the perspective of 

a commons-based sharing economy and culture, IPR raise the cost of interaction or restrict 

re-using information, while also limiting the creative uses of the technology, and 

consequentially decreasing innovation in the field. Benkler’s work draws from observation of 

open source software communities and a context of ubiquitous low-cost processing, storage, 

and networked connectivity that connects individuals to create and exchange information 

and culture in patterns of sharing and reciprocity (Benkler 2006:463). 3D printing as a 

distributed social practice also relies on low barriers to networked connectivity and exchange 

for both design and cultural content. Thus one of the policy challenges of 3D printing is how 

to facilitate education, innovation, and governance systems that make use of the large-scale, 

widely distributed creativity in online settings within incumbent IPRs that apply the logic of 

(product) scarcity instead of (information) abundance. How innovation and governance 

concerns are perceived by everyday ‘consumers’ interested in 3D printing is where this 

article now shifts. 

Research Design 

To explore 3D printing as a social practice, we engaged context appropriate methods across 

multiple sites (Yin, 2008, 2011), in order to build a collective case study (Stake, 2000, p. 

437). This included expert interviews, participant observation at 3D printing workshops and 

trade shows, focus groups of individuals interested in but novices to 3D printing, and a social 

network analysis of data scraped from the largest online 3D printing file-sharing 
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intermediary, the Thingiverse website. The full methodological outline of our project has 

been detailed previously. 

Our focus group participants were recruited from clusters of city libraries and businesses 

with 3D printing facilities, services, or classes in Melbourne, Australia. The cohort of 

participants was stratified according to self-reported 3D printing experience to ensure some 

level of homogeneity within each group. Focus groups allowed us to consider how normative 

beliefs of 3D printing as a social practice are communally produced (Smithson, 2000). Our 

limited sample does not represent the Australian public at large, but the knowledge gained is 

indicative of demographically diverse consumers that wish to embark on 3D printing use.  

The web-scrape and SNA enabled us to determine empirical patterns and cultural trends via 

hundreds of thousands of objects that people have uploaded to print. Through Python scripts 

run on the Australian National eResearch Collaboration Tools and Resources (NeCTAR) 

cloud servers, we obtained individualised metadata from all publicly accessible items 

(355,867) on the Thingiverse website. We then were able to employ descriptive statistical 

and social network analyses on the scraped dataset to obtain insights from real-world data 

about what users are actually printing and how they’re managing the visibility and 

dissemination of their work (for detail on these methods see Author(s)). We leveraged the 

user created ‘tags’ associated with objects to discern meaning and relations in ways that 

allowed us to map the relevance of certain tags to others and aggregate themes and their 

links in different types of 3D printing practice. This method allowed insight to a number of 

limited categories of use that were not apparent during our qualitative phase and allowed 

novel, data-based perspectives on the use of 3D printing independent but complementary to 

other research approaches. By addressing socially-sorted data related to 3D printing, we 

were able to develop an understanding of different types of practice, and different categories 

of interest for users of 3D printing, which are indicative of likely uses in the future for 

Australian 3D printer users. 

Consumer Perspectives & Realities of 3D Printing Practices 

A significant portion of our project involved qualitative research methods; specifically, 

interviews, participant observation of workshops and trade shows, and focus groups.  Data 

from these events brought to light a lack of centralised systems for managing accountability 

in terms of the rights and responsibilities that come with 3D printing for end users. In short, 

the networked structure of even fairly simple household 3D printer setups involve complex 

and hidden supply chains, and the technology natively lacks any structure of accountability 

for either legal or insurance purposes – a concern that is amplified in educational settings. 

We also found that consumers tended to approach 3D printing with an apparent naivety 
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regarding their own rights and responsibilities for managing the sharing and printing of 

designs while possessing scepticism about protections to be found online. These themes are 

summarised below through elements that emerged most strongly and consistently across 

research sites and methods, and then by situating these insights in relation to practices of 

tagging files on the Thingiverse repository. 

Decentralised Control 

The data suggesting an inbuilt lack of centralised accountability for the rights and 

responsibilities that came with 3D printing presented a classic “wicked problem” (Rittel & 

Webber, 1973), defined through from complex distributed interdependencies across social 

and technological concerns. For instance, attempts to centrally regulate what is printed that 

are reliant on restrictive censorship regimes or other negative-use measures alternately work 

against the interests of users, hardware manufacturers, online intermediaries or the 

affordances of specific digital technologies themselves.  

The manufacturers we spoke did not want to implement restrictions on their own hardware, 

as limitations regarding what content could or could not be printed (beyond the technical 

limitations of individual types of 3D printer) were seen to be undesirable restrictions on 

consumers. Meanwhile, online intermediaries are loathe to introduce new regimes that 

police content their users upload, pointing to the historically successful safe harbour laws 

that have allowed freedom of expression (and commerce) on the internet to flourish. Finally, 

if both manufacturers and intermediaries are not the choke points for restricting prints, deep 

packet inspection of users’ uploading and downloading habits present an alternative, but 

presents a costly option both technically and politically. Deep packet inspection has the 

further limitation that it can be defeated by publicly-available encryption technologies such 

as the Tor Network or the BitTorrent protocols, which distribute the publication of files and 

efficiently obfuscate origins and recipients amongst other network traffic. While some expert 

respondents introduced the idea of individual licensing for the ability to print (like a fishing 

or driving licence), we could find no evidence of any governments, manufacturers, 

intermediaries, or consumers interested in this pathway, as it was seen to stifle capacities for 

innovation and freedom of expression without providing useful protections against nefarious 

uses of printers. 

Potential alternatives to broad restrictive powers that were suggested to by respondents 

include increased transparency. In public and educational settings, recording who prints 

what may create a public forum for accountability that can reduce risk. Calls for 

transparency also find utility through using standards to reduce risk. Making standards 
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openly known, and encouraging them to be openly arrived at, can mediate some quality 

issues from an otherwise distributed printing practices that decentralise liability.  

Sharing 3D designs 

The qualitative data suggested an apparent naivety from those learning about 3D printing 

regarding their rights and responsibilities for managing the sharing and printing of designs. 

That being said there was wide consensus with regard to the normative and practical 

imperative to share designs with both friends and strangers across our respondents. 

However, the ethic of sharing designs was tempered by a caveat that as the complexity of 

designs increased, so too should intellectual property protections on them. Interestingly, the 

way that users approached specific IPR rules tended to be contradictory. Users largely 

believed that the value of 3D-printable objects came through the ability for people to 

collectively share designs, modify these designs, then re-share them to the community. Yet 

this was paralleled with a fatalist assumption that once something is put online, fully 

controlling its distribution is impossible, and that this was undesirable. Thus users both saw 

immense collective value in the networks and services that distributed printable content for 

negligible cost, but at the same time were highly reluctant to commit to sharing materials 

into this domain. 

A second set of observations came through discussion on safety and liability. All focus groups 

and most interviewees tended to come to a consensus around users bearing the brunt of 

safety risks for sharing designs outside of market mechanisms. This was seen to be the case 

in almost every instance that research participants were questioned on, whether as a 

pessimistic expectation that ‘big business always wins in court’ or a ‘responsibilisation’ 

approach that end users need to take account of their own safety in these situations. The 

common metaphor used by participants to explain their thinking was to compare safety and 

liability to concerns for 3D printing to the responsible use of other power tools in DIY 

settings, such as bandsaws or drills. Experts commented that outside consumer protection 

regimes, which usually require business transactions to come into effect, negligence law 

would protect consumers of harms. However, consumer knowledge of the ‘user beware’ 

attitude was explained to researchers through both practical and normative assumptions. 

Practically, respondents thought the ability to enter into legal proceedings and see them 

through required access to large amounts of capital. Normatively, the respondents 

understood both the technology and the practices that surrounded it as experimental and 

explorative, and not aligned to market norms. Risk conceptualisation, assessment, and 

mitigation were topics that respondents conceptualised in terms outside of normal law-based 

social safety nets. 
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Overall focus group data suggested respondents’ naïve approach to the law did not cancel out 

their own subconscious knowledge of experience-based understandings of the limits of 

digital production practices. Our initial enquiries thus identified a need to inform both how 

the law in practice applies to 3D printing, and how practical user experiences online might 

differ from that law in practice template.  

Interestingly, ownership was another concept that was tested by the discursive social 

interactions of the focus groups. For instance, many individuals present at the 3D printing 

workshop as well as focus group respondents were fearful of how large corporations would 

treat their intellectual property online, regardless of current IPR. One participant summed 

up their fear when stating, 

you can print it, but it doesn’t say anything about where you got it [...] that’s 
something that’s very easy to take advantage [of] by big companies [...] you can see 
people have a passion for printing, for 3D drawing, but that doesn’t mean that 
companies are going to respect that... 

At the same time, respondents struggled with finding new meaning to ownership in 

economies of digital abundance. Overall, consumer-participants had a strong preference for 

sharing under a Creative Commons Share-Alike licensing structure (Creative Commons 

n.d.), where modifications are allowed as long as credit is given to previous contributors and 

the license is kept under the same terms. Interestingly, our web scraping dataset suggested 

this licensing type was most popular, with over 53% of publicly available objects being 

assigned a similar licence. However, this licence type showed no significant increase in use, 

measured in downloads, compared to other more restrictive license types (see chart 1). The 

only intellectual property ‘license’ that correlated with increased downloads was the 

abrogation of private intellectual property rights - objects rendered to the public domain. 

The general use of Thingiverse objects showed a striking ‘long tail’ (Anderson, 2012) pattern 

that is common with economies of digital abundance, wherein a limited number of objects 

have a high degree of engagement, while the majority of the database has a vanishing small 

level of recorded engagement. That is to say that a minority of items on Thingiverse were 

viewed very frequently, while most were barely viewed at all (mean views: 6038, Std. Dev.: 

3801). The ‘long tail’ was also pronounced for what was downloaded (mean downloads: 264, 

Std. Dev. 1179). 

The SNA of the Thingiverse dataset also suggested the social utility of objects shared online 

are extremely varied. Our methods mapped social patterns within 3D printing on 

Thingiverse through how users tagged objects they uploaded, and how these tags related 

between objects. We found users employed 3D printing for purposes that seemed to include 

both purposive and aesthetic outputs. While these purposes often referenced the intellectual 
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property of others (mostly through brand identifiers that signify form and fit or aesthetic 

properties), there were also prominent uses of non-branded (and thus non-infringing) uses 

for tags given to objects.  

Tagging 3D files 

Our SNA map of tags gave visual insight to how the relationship between different types of 

3D printing practice clump together by identifying related themes through recording 

incidents of tags being used alongside other tags to label 3Dprinter files. This allows us to 

infer aggregate practices different to what individual users shared in interviews or focus 

groups. For instance, we detected a particularly wide array of braille-tagged objects that were 

not visible through other research methods. To show the largest trends and explicate what 

certain ‘clumps’ of tags signified in social practice, we used open coding to create summative 

categories of use from numerous reoccurring tag connections and suggest the themes users 

interact with as part of their 3D printing practices (see Table 2). 

Table 2: Themes of use in 3D printing on Thingiverse via tag concurrence 

Category Example tags Apparent common use 

Geometric specificities 3D, 2D, cube, Z-Axis, 40mm Item designed with specific ratios 

Representational of subject content Art, animal, moon, halo, knot, scan Item’s function is likely 

representational 

Hardware in use Makerbot replicator, RepRap Item designed for specific printer 

Software in use Sketchup, blender, TinkerCAD Item designed using specific 

software 

Date/time 2013, 2014, July, Christmas Item produced on that date, 

holiday-specific  

Material specificities ABS, PLA Item intended to be printed in this 

material 

Representational of use case Holder, screwdriver, sensor, 

tensioner, food, wearable 

Item is designed as a functional 

object. 

Affective/emotional Cool, awesome, love Item evokes subjective evaluation 

Brands and IP Nike, Warhammer, Canon, GoPro, 

iPhone, Arduino, LEGO, Pokémon,  

Item mirrors the aesthetics of these 

brands, or adds to or replaces 

proprietary parts 

Subcultural cookie, robot, baixar Tag has context to a specific 

subcultural group that has origins 

outside 3D printing 

 

Finally, we noted that patterns of re-mixing objects into new objects, which suggested low 

factors of sequential evolution. Most users remixed objects only once. This can partly be 

understood through the design of Thingiverse’s interface, which affords a simple but 

restrictive ‘customizer’ tool to re-shape objects in specified ways. However, it can also be 

understood as a function of the use cases employed: from numerous spot checks on remixed 

items that did not employ the ‘customizer’ tool, users tended to remix in order to personalise 

objects rather than evolve their utility or form in a transformative manner. For instance, the 
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modification of mobile phone cases, which was one of the most common practices as 

measured by our SNA, often added names or personalised designs. 

Rights & Responsibilities: Legal Frameworks & Beyond 

This section locates the concerns we encountered from consumers and experts in reference 

to current IPR to express some common points of guidance to emerging wicked problems 

connected to 3D printing practices. Our findings are provided here mostly in summary and 

in a non-proscriptive framing, as the mosaic of law, business terms, geographical and 

jurisdictional issues that users interface with in their 3D printing practices are diverse and 

sometimes contradictory. Any guidelines must consider that comprehensive knowledge is 

untenable in this evolving field that must grapple with what decentralisation of responsibility 

and the individualisation of risk looks like for persons involved with 3D printing practices. 

While our research relied on the necessary legal scholarship and case law to a certain extent 

(Daly, 2016; Engstrom, 2013; Holland, 2009; Lemley, 2015; Scardamaglia, 2015; Weinberg, 

2016; Weinberg & Knowledge, 2010), these approaches are not sufficient to convey an 

accurate account of user experience online. Internet intermediaries, with their own policies 

that deflect responsibility on to use (Mendis & Secchi, 2015; Seng, 2014), consumer 

protection agencies that are coming to terms with shifting realities, and the evolving cultures 

and technologies of sharing objects online (Bogers, Hadar, & Bilberg, 2016; Moilanen, Daly, 

Lobato, & Allen, 2015; Moilanen & Vadén, 2013; Schrock, 2014; Söderberg, 2014), together 

create a complex and often contradictory reality that tests and sometime ignores codified 

policy and protection.  

Weighing these factors, we found that across jurisdictions and services online, risk is often 

directed towards individual users of 3D printed goods. That is to say, the protections 

consumers might be used to through state protection regimes are less certain to apply, or be 

easily accessible as the complexity of ownership, jurisdiction, publisher, and enforceability of 

IPR create increased uncertainty of outcomes. For instance, user experience of governance in 

3D printing cultures is often served through private threat of legal action, opaque website 

terms and conditions, or a conglomeration of such concerns as rendered through automated 

‘takedown’ mechanisms tied to the America’s Digital Millennium Copyright Act - regardless 

of the laws of the user faces in his or her host country. Thus, the below guidelines for 3D 

printing often take the ‘worst case’ scenarios of a specific jurisdiction or jurisprudence 

decision in forming a baseline for response to consumer concerns.  
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Guiding responsible 3D printing practice 

IPR factors into 3D printed goods through various copyright, patent, design, and trademark 

law. Copyright serves artistic works as they are expressed in some medium - not their ideas 

or functional objects that users might design and are granted immediately to the 

author/creator. Legal scholarship from the UK and the USA suggests 3D printing design files 

will probably be protected under copyright, but design ideas within the file (rather than its 

actual code) will probably fall outside copyright protection unless the object to be printed is 

artistic in nature (Copyright, Designs and Patents Act; Simons; Bradshaw et al. in Daly 2016: 

26-27). Note that if artistic works are ‘industrially’ produced, copyright protections may no 

longer apply and the design should be registered under design law (see below). Showing how 

evolving socio-technological practices provide wicked problems for the law, Weinberg (2016) 

suggests that 3D scans of objects and people will struggle to meet copyright thresholds due to 

lack of originality and instead suggests that any governance regimes will require 

consideration of access. As our respondents intrinsically knew, controlling access to 

uploaded material is in itself problematic. 

Patents also present an avenue for IPR to interface with 3D printing practices. Patents are 

not for artistic works but are instead meant to protect novel functional inventions that are 

not obvious. Users that 3D print objects to solve common household problems could 

technically infringe a patent; even if they are unaware the patent exists. Note that Australia 

and the US do not have exceptions for individual, personal, or unwitting use of patents, while 

the UK does have an exception for private, non-commercial purposes. Using others’ patents 

for your own experimentation is allowed in Australia and the UK (Daly 2016: 30). Although 

technical infringement of patents in home use may occur, the legal avenues of proving this 

are at present quite slim. Patent law makes patented designs - by definition - public. The 

extent these designs are used in domestic inventions or household processes has never been 

a major prosecutorial concern of rights holders. 

Design and trademark law is complex, but will be increasingly germane to 3D printing 

practices. Like patents, trademarks and (some) designs need to be registered and provide 

complex rights. Design and Trademarks concern IP that is separate from artistic and 

inventive function but speaks, respectively, to what makes a product look the way it does and 

to its origin. The current state of trademarks and design in 3D printing offers incentives for, 

as Scardamaglia (2015, p. 24) puts it, the “expansion of intellectual property laws to further 

... restrict the continued use of new and emerging technology”. We believe that the attitude 

being identified by Scardmaglia is already apparent in the tone of public commentary from 

some legal firms, particularly in terms of how to protect designs from being copied for 3D 
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printing, even when the practices being outlined in briefs widely found online, in some 

instances, manifest non-infringing uses.  

As an important final consideration in terms of liability, most consumer protection laws are 

built around financial transactions or the business operations of the party to be held liable, 

which have the additional role of providing a chain of transitions of ownership. In contrast, it 

becomes quite onerous to sue for damages if a 3D printed object is defective due to a design 

that was shared freely rather than paid for. The terms and conditions of websites often make 

users wave rights concerning safety and liability, even if this touches on concerns of 

negligence from the designers of 3D printed objects. The extent that online intermediaries 

can evoke safe harbour for 3D printed goods here is untested. 

In this short space, we analysed expert opinion towards relevant issues for 3D printing 

practices as they are playing out in law and practice. The above commentary is meant to 

reflect the weakest link for rights and responsibilities that users encounter online, and 

provide a starting point to understand the decentralisation of power and responsibility in 3D 

printing. What future practice looks like is dependent on a mosaic of intersecting claims of 

regulation, technology, jurisprudence, and changing social norms and cultural practices. 

Conclusion 

How 3D printing will reconfigure socio-political power and the capacity of regulation in 

terms of social communications practices that enable decentralised manufacturing is still 

complex and contradictory. If the general idea of promoting the progression of science and 

useful arts through granting exclusionary rights for a finite time to authors/inventors is to be 

upheld in a digitally networked age of mass self-manufacture, the tenets of its execution 

must adapt.  

Balancing adaptations across industry, government and consumer concerns will require 

recognising the necessary precedents and pervasive expansion of IPR in digital 

communications. However, this frame is not sufficient to capture emerging 3D printing 

practices for the digital economies of the present and future. Evolving cultural practices, 

functioning business models and greater penetration of technologies will also play a role in 

determining pathways forward. One pathway suggests incumbent rights holders will hope to 

target nodes that spread their IP or enable its infringement, rather than the users who 

consume and reconfigure it (Holland, 2009). Focussing on such contributory infringement, 

or ‘secondary infringements’ will draw in many new stakeholders to the debate, and expose 

the various generative and non-infringing uses that 3D printing practices have in society. 

However, this will also make visible the limitations of intellectual property in the contexts of 

decentralised control. 
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