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 ABSTRACT 
 
 Travel and tourism web sites frequently offer packages - e.g. flight, car 

hire and hotel. Electronic Data Interchange protocols are used to enable 
the travel web site computers to communicate with, e.g. car hire systems. 
Cultural events such as theatre are one of the main reasons people visit 
cities, and the sale, by travel agents, of tickets to a play, concert or 
sporting event as part of a package is well established; yet tickets are not 
sold through travel web sites. Market conditions have deterred investment 
in the development of open standard protocols which would allow web 
site and ticketing computers to inter-work. 

 
 Travel portals perceive the need to enrich their sites with content 

describing events, and the protocol RSS offers an immediate opportunity 
for venues to publish their listings: as the number of syndicated listings 
grow, a methodology for categorising may be needed. 

 
 For e-commerce to take place between web site and venue ticketing 

systems, as yet it seems only proprietary solutions exist. There is a need 
for an open standard in this area. 

 
 RSS, web services architecture, and work on artificial intelligence all 

provide pointers as to how ticketing systems and web sites could be 
connected, and a basis may lie in at least two existing systems.  
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1 INTRODUCTION 
 
1.1 Creative and cultural activities are of growing importance in the "post-

industrial" economies. In London, one in seven employees work in the 
creative industries, making it the third largest sector of the local 
economy.(1) The West End theatre alone contributes £1.5 billion a year to 
UK earnings,(2) and revenues are currently increasing at about 5% per 
annum.(3) 

 
1.2 Going to the theatre usually forms part of a wider experience for the 

consumer, and is thereby inextricably associated with hospitality, travel 
and tourism. According to the Wyndham Report(4), "West End theatre-
goers spent £433 million on restaurants, hotels, transport and merchandise 
in 1997 in addition to £250 million on tickets".(5) The report also showed 
that a trip to the theatre was one of the main reasons why visitors come to 
London. 

 
1.3 The above considerations apply equally well to other cities, and to other 

types of ticketed event such as music concerts or sports matches. 
 
1.4 There are well-established business models whereby firms and institutions 

collaborate in business-to-business (B2B) activity associated with the sale 
of a ticket to an event. The role of a ticket agent was developed by Messrs 
Keith and Prowse in the 1780's. Ticket agents sell tickets to a wide variety 
of events, typically charging a booking fee to the consumer and/or levying 
a commission from the venue. Agents are able to add value because they 
are more readily accessible to consumers, thanks to their investment in 
advertising, retail distribution networks, call centres and online 
capabilities. For example, Ticketmaster: 

  
 "sold 100 million tickets valued at $4.9 billion in 2003, through www.ticketmaster.com, 

one of the largest e-commerce sites on the Internet, more than 3,300 retail Ticket Center 
outlets and 19 worldwide telephone call centers. Ticketmaster serves more than 8,000 
clients worldwide and acts as the exclusive ticketing service for hundreds of leading 
arenas, stadiums, performing arts venues, and theaters...".(6) 

 
1.5 Bundling products into a package is quite common, for example whereby 

a coach operator organises and markets a trip to a rock concert, or when a 
credit card company offers its members a "short break" consisting of a 
show, dinner and hotel accommodation. The marketing logic behind such 
packaging is clear: each visitor's spending on hotels and restaurants is 
typically twice the price of the tickets, but it is the actual play or concert 
which differentiates the offer. 
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1.6 Various forms of electronic data interchange have been used to facilitate 

business processes in B2B scenarios, with significant business benefits. 
For example in the electronics industry, the Rosettanet initiative has 
helped to automate the worldwide manufacture, shipping and distribution 
of components, and claims benefits such as a 50% reduction in manual 
workload (Shinko) or a 30% increased return on working capital (Arrow 
Electronics). (7) 

 
1.7 In the travel and tourism sector, the use of information technology in B2B 

activities is generally very well advanced. Perhaps because of early 
successes - the American Airlines SABRE system, Viewdata in the UK 
retail holiday sector, etc., there is a clear appreciation of the potential 
benefits of standardisation and of the use of a common IT infrastructure. 
Cross-industry bodies including the Travel Technology Initiative and the 
Open Travel Alliance exist to promote interoperability standards such as 
EDI message formats and XML schema.(8) EDI and XML are ways of 
allowing different firms' computers to "talk to one another". 

 
1.8 The success of these interoperability initiatives is very evident to the 

consumer or business traveller who uses the web. For example Expedia 
offers flights, hotel accommodation and car hire from a wide variety of 
operators, but through a single portal. 

 

  
 

Fig 1 - The Expedia web site 
 
1.9 There is little evidence yet, however, of event ticketing becoming part of 

this community of "joined-up" computers. This paper sets out to 
determine the current state of the art in the development of 
interoperability standards in the field of event ticketing, and to put 
forward some recommendations. 



Web Interoperability Standards for Theatres and other Venues 

 4 

1.10 The production of this paper was enabled by a small research grant from 
the London College of Communication (LCC), part of the University of 
the Arts, London. The author is a visiting lecturer at LCC, in addition to 
being Head of Information Technology at the National Theatre. Research 
was performed by reviewing published materials both in print and on the 
Internet, and by discussion with individuals. 
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2 THE BUSINESS CONTEXT 
 
2.1 Interoperability of computer systems typically weaves a path between 

market forces and regulation, and between proprietary and published 
standards. Depending upon market circumstances, competition may drive 
firms to favour closed, proprietary solutions as opposed to open, 
published protocols. In a study of Inter-Organizational Systems (IOS), 
Cash(10) showed that "a common set of standards and protocols ... in some 
instances ... facilitated the introduction of new entrants ... [alternatively] 
an IOS may be initiated for protection or amplification of a market status 
quo." Cash describes the IOS as "the enabling vehicle for implementing 
competitive business strategy", and puts forward a set of extensions to 
Michael Porter's concept of the value chain, as a framework for analysis 
of the scenarios in which these systems are used. 

 
2.2 With the growth of the internet, systems which cross traditional 

organizational boundaries have become much more commonplace, and 
relationships between participants more complex. In these new 
circumstances, established business models may not work as well as they 
once did. Leer(11) suggests "it would be more useful to drop the concept of 
the linear value chain and develop concepts of value circles or value 
matrices". These changing conditions present significant challenges and 
threats, and firms are likely to exploit proprietary interfaces between 
computer systems as a means of defending their share of the value-
creation process - at least in the early stages of market development. 
Arguably, the use of open standards is a measure of the maturity of an 
online market. 

 
2.2 Market conditions - in the United Kingdom at any rate - are heavily 

influenced by the suppliers of ticketing systems. These systems were 
designed to support the sale of tickets by operators in telephone call 
centres and face to face at the Box Office, and some have a long history. 
Figure (1) below shows the BOCS system being used to sell tickets to the 
Royal Shakespeare Company in about 1981. At the time of writing, this 
software is still in use at leading venues around the world - including the 
National Theatre, National Exhibition Centre and other major venues. 
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figure 2 - The "BOCS" computer system in use at 

the Barbican Centre, London, in the early 1980's. (9) 
 
2.3 The interface to the ticketing system is critical to operations on the 

internet, since a web site must sell tickets from the same inventory as the 
call centre and box office. Whilst it is possible for a theatre to make a 
static allocation of tickets to be sold on the web, an ideal system needs to 
allow both channels to access the inventory in real time. (It should be 
noted that significant volumes of tickets are still being sold on the basis of 
an allocation to the web site, e.g. with TS.com.)   

 
2.4 According to consultant Roger Tomlinson of the Arts Marketing 

Association,(12) the leading theatre ticketing systems in the UK are 
Artifax, BOCS, ENTA, Databox, PASS, Provenue and Venuemaster. 
There has been recent consolidation in this market and these seven brands 
represent only four suppliers. Of these four, three are now owned by ticket 
agents with a significant online presence, as the result of acquisitions in 
recent years. 

 
·  BOCS and ENTA are from Galathea, part of the Seatem Group, which 

also owns First Call and Keith Prowse Ticketing. 
 

·  Databox, PASS and Provenue are products owned by Tickets.com. 
 

·  Venuemaster is from Synchro Systems, which is a wholly-owned 
subsidiary of Ticketmaster Inc. 
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2.5 Clearly each of these vendors has a vested interest in facilitating users of 
their ticketing systems to interwork exclusively with their web sites. 
Tickets.com and Ticketmaster are both US-based global players, and it 
may be concluded from the recent flurry of acquisitions that the 
marketplace for ticketing web services is highly competitive. It is perhaps 
unsurprising that this turbulent environment has to date failed to produce 
published open standards for interoperability. 

 
2.6 A direct parallel may be drawn with the emergence of online markets in 

the print industry, where PrintCafe acquired a series of printing MIS 
suppliers, in order to obtain bridgeheads into the printing companies 
which used these MIS systems. Many observers concluded that 
PrintCafe's objective was to capture the customer relationship with a 
sophisticated online offer to print buyers, driving the printers further down 
the value chain into a lesser role as commodity suppliers.(23) 

 
2.7 Theatres are perhaps better positioned than printers to differentiate their 

product - since a theatre has more control over content as well as quality - 
but the vendor who interacts with the customer online has the opportunity 
to build an understanding of the customer's preferences, to personalize the 
offer, and to develop the online trust relationship which will lead to repeat 
business. Venues are consequently somewhat suspicious of the offer of an 
online sales channel from their ticketing system vendor. But for smaller 
organizations the offer may be financially compelling; no up-front 
investment is required to build an e-commerce site, and the smallest 
clients can opt for a box office system delivered on an ASP basis, i.e. 
hosted off-site on a rental or pay-as-you-use basis. 

 
2.8 Outside of the world of theatre there are other ticketing system vendors, 

often specialising in areas such as sporting events or popular music, but 
similarities can be observed in the structure of the market. 

 
2.9 Selling tickets on the internet - without giving an allocation to an agent - 

is also a relatively new phenomenon in the arts. The South Bank Centre 
was one of the first to launch online ticketing in 1998, Sadler's Wells 
"went online" in 2000 - but the National Theatre did not link box office to 
web site until 2003. Many arts organizations have difficulty finding the 
money to develop and sustain a web site with e-commerce capabilities. 
Despite the misgivings outlined above, some venues have chosen to sell 
tickets through their vendor's web site. These include English National 
Opera and the Royal Court, both of whom are customers of Tickets.com. 

 
2.10 The market is further strained by low margins: "the online market for 

tickets for sports, concerts and events is one of the smallest revenue-
generating categories within online commerce in Europe."(13) 
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2.11 The characteristics of this market - low margins, aggressive competition 

between vendors who are able to exploit proprietary network interfaces, 
and an arts sector which is slow to invest in technology - probably explain 
the lack of emergence of B2B standards and protocols in the public 
domain. Should we perhaps look to governmental sources, especially in 
view of the level of public investment in the arts? 

 
2.12 In fact, government has stepped in, in the shape of the Arts Council of 

Northern Ireland. Arts organizations across the entire province have 
received funding to computerize their ticketing where necessary, and to 
connect to a single "culture portal" for the whole six counties. Funding 
requires participants to share their customer data as part of a joint 
programme of audience development.(14) Northern Ireland's online box 
office will be promoted in tourist information offices, libraries and civic 
centres. 

 
2.13 The project has required a variety of ticketing systems to be connected to 

a central hub, and work has gone into specifying a common Application 
Programme Interface (API) to which the provider of the web site must 
conform. However, the Arts Council is treating this API Specification as a 
commercially sensitive document, and has no plans to place it in the 
public domain. 
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3 TECHNICAL STANDARDS FOR INTEROPERABILITY 
 
3.1 Any contemporary discussion of inter-computer communication should 

emphasise the importance of extensible mark-up language - XML. 
According to W Scott Means: 

 
 "The incredibly rapid acceptance of XML throughout the Information Technology 

community reflects one fundamental truth: XML makes sense. ... The question is no 
longer whether an organization will adopt XML ... but when and where."(15) 

 
 XML has indeed been widely implemented, and is the foundation of the 

Simple Object Access Protocol (SOAP) which in turn is central to web 
services generally and Microsoft .NET in particular. The essence of XML 
is that a definition of the structure of a data set is included with the 
transmission of the data set as a message. Whilst this is inherently 
inefficient in terms of bandwidth utilisation,(16) the protocol is easy to 
understand, and is tolerant to the deployment of enhancements and minor 
variations in data definitions. This greatly facilitates the use of XML in a 
widespread community of messaging participants. For any current work, it 
seems unlikely that standards other those based on XML would be given 
consideration. 

 
3.2 In 2004, web services are maturing into Service Oriented Architectures, 

an acronym for more comprehensive and manageable software products. 
The market for these products is predicted to grow "from $4.4 billion in 
2005 to $43 billion by 2010."(17) 

 
3.3 No mention of XML is complete without reference to the semantic web. 

In a highly significant book published in 1997, Tim Berners-Lee set a 
direction by which the internet could develop into a fundamentally more 
powerful and intelligent medium.(18) 

 
3.4 Discussing the prospect of machine intelligence in 1947, Alan Turing 

recognised that a machine would have to be initially 'taught' by humans so 
that it could "adapt itself to their standards";(19) computers and humans 
require a shared language which for each holds same meaning. Semantics 
- the study of meaning - has occupied philosophers since the earliest 
times, but enjoyed a revival in the late 1960's led by Noam Chomsky.(20) 
Chomsky's mechanistic approach to language found an echo in 
contemporary work on Artificial Intelligence by Marvin Minsky and 
others, and there is consequently a well-developed body of knowledge 
about the use of linguistic constructs by computers. Berners-Lee proposed 
the Resource Description Framework as a way of using XML to present 
some linguistic constructs in a way which was simple enough to be 
utilised by present-day computers, but which nevertheless represented 
entities and relationships in a manner meaningful to humans. 
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3.5 The set of properties making up the RDF schema for a particular thing has 
become known as an "ontology", and the development of ontologies is a 
widespread activity in the internet community, paving the way for 
computers to perform information-processing tasks which currently 
require human intervention. In the future, it is anticipated that many 
activities will be carried out within the internet by 'software agents' - i.e. 
by artificial intelligence. New work to devise XML schema for e-business 
should pay heed to the requirements of the semantic web and should 
therefore adopt an ontological approach. 

 
3.6 One significant use of RDF and XML is in RDF Site Summary or RSS, 

also known as Really Simple Syndication. RSS feeds facilitate 
syndication of content from one site to another and are offered by 
numerous news publishers such as the BBC and the New York Times, as 
well as by many independent bloggers.(21) Whilst RSS is most well known 
for its application to news headlines, it can also be used for listings of 
forthcoming theatrical events, for example at the Queen Mother Theatre in 
Hitchin.(22)  
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4 CURRENT DESIGNS AND IMPLEMENTATIONS 
 
4.1 This paper has previously referred to the Audiences Northern Ireland 

project, which is treating its designs for software as commercially 
valuable intellectual property. Whilst this secrecy has prevented further 
investigation of the methodologies used, it must be noted that the project 
involves all leading vendors of theatre ticketing systems. 

 
4.2 RSS feeds have been found at a number of theatres, and the use of this 

technology by venues is on the increase. Most feeds on the internet use the 
version 0.91 RSS specification and are consequently limited in 
appearance; however version 2 of RSS provides for many more features 
including the <enclosure> tag.(24) This permits multimedia content such as 
moving image to be distributed as part of each item. RSS immediately 
offers a means for theatres to distribute listings, but it does not address the 
requirement for electronic commerce. 

 
4.3 The Open Travel Alliance has developed a series of XML schema for use 

on travel industry web sites. This includes a "What's On" schema for 
events, designed to enrich the content of a travel web site with 
information about cultural events taking place at potential destinations. 
From a travel industry perspective, value is added to an offer of flights 
and accommodation by data feeds presenting details of events such as 
festivals. These schema were published in 2003 but do not appear to have 
been put to use in any live implementation. 

 
4.4 RSS is widely used by 'aggregator' sites such as newsgator.com. As 

recognised by the Open Travel Alliance, the aggregation of events listings 
has an obvious role in travel portals, which would be enhanced by 
aggregated information about cultural and sporting events and other 
leisure opportunities at a particular destination. Tourist boards and city 
authorities would presumably have an interest in promoting the 
distribution of information in this way. 

 
4.5 A relative newcomer to the marketplace for ticketing software is 

Tessitura,(25) a product which is distributed on an 'open source' type of 
business model. Tessitura was developed by the New York Metropolitan 
Opera and has gained rapid acceptance across the US not-for-profit 
performing arts sector; there are also several installations in the UK 
including the Royal Albert Hall. Tessitura features an integrated ticketing 
web site and is constructed using the Microsoft .NET framework. The 
interface between Tessitura's ticketing database and web site is therefore 
worthy of investigation. 
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4.6 Some of the work on software agents has been performed in the context of 
leisure and tourism. For example, the University of Aberdeen's 
contribution to the AgentCities project envisaged a software agent 
planning an evening's leisure activities on the basis of locality-specific 
information.(26) This project, funded by the European Union's IST 
programme, illustrates the convergence between research related to future 
software agent technology, and contemporary requirements in the context 
of web services. The project also demonstrates serious commercial 
interest in the semantic web: participants included Motorola, HP and 
British Telecom. 
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5 CONCLUSIONS 
 
5.1 RSS feeds represent an immediate opportunity for Theatres and other 

venues to distribute listings. The tourist industry should be keen to 
support this concept as a ready means to add rich content to sites 
promoting a destination. However, it should be noted that unless such 
feeds are limited in number, there may be a requirement to impose some 
form of hierarchical classification to enable the user to navigate sensibly, 
as illustrated below. 

 

 
 

figure 3 - If multiple RSS feeds are syndicated, the end user may 
need to be able to select a topic through a hierarchy of categories 

 
 
5.2 This study failed to find any non-proprietary protocol for the 

implementation of ticketing transactions. There is potential for the 
development of such a protocol, building on RSS content syndication and 
web services architectures. 

 
5.3 Further investigation of both Tessitura and Audiences Northern Ireland is 

warranted as potential bases of an open standard. 
 
 
 
 
 
 
 
 
 
 November 2004 
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