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Context

Information Infrastructure (II) is a shared, 
open (and unbounded), heterogeneous, 
and evolving socio-technical system 
(which we call installed base) consisting 
of a set of IT capabilities and their user, 
operations, and design communities.
(Hanseth & Lyytinen 2010)



Context

• What does unbounded, open and evolving character 
mean for the provisioning of information services?

• How does one address specically tensions between 
global uniformity and variety over time and space?

• Are the challenges different for information / data v.s. 
technical interfaces?

• What types of governance mechanisms are needed 
to reconcile and address these issues



Context

• Though widely recognized as important 
element in II most work on technical 
aspects of infrastructure change 
(protocols)

• Mostly focused on limited local 
implementations of general information 
service with a short time span

• Most focus on standardizing meaning 
not use (c.f. Markus et al 2006)



Context

• Most err on the value of local variety and local control 
and for the impossibility of global uniformity 
(Damsgaard & Truex, Rolland & Monteiro)

• Regulatory v.s. anticipatory standardization contexts 



Motivation

Is this enough- can we explain with this 
the success of some powerful messaging 
standards as SWIFT or RDS-TMC?
• Little work what organizational capabilities 

are needed to build up services that are 
unbounded, evolve and use heterogeneous 
infrastructures

• How do organizations successfully implement 
such universal standards?



Synopsis in the life of…

As he drove to a business meeting, Jim felt certain he would get there on time. But 
suddenly, he received a traffic message from the in-car GPS navigation system 
telling him that a traffic jam along the way would cause him a 10-minute delay. 
“Bummer,” he said to himself. A late arrival would, indeed, give the wrong 
impression. But just as Jim finished this thought, the car’s navigation system 
showed a new message advising him to reroute. Jim accepted the offer simply by 
pushing a touch-screen button. According to the new route proposed by the system, 
he was supposed to turn right in the next road crossing to avoid the traffic jam. After 
having done so, he received another message confirming that he would arrive at the 
meeting on time. Jim was excited about the navigation system’s ability to respond to 
real-time traffic information in this way and realized why these systems had become 
so popular and widespread.



Navigation system offering 
dynamic route guidance



Motivation

• Assumes a messaging standard and related 
infrastructure to convey meaningful and 
standardized messages of traffic events

• Relatively simple language but complex 
infrastructural challenge (federated 
provisioning, technology neutral, multi-
contextual service)

• Ideal to understand evolution and change in 
messaging infrastructures



RDS-TMC service
• Pan-European language neutral traffic information service 

originally conceived in mid 90’s and made accessible through a 
silent FM channel;  

• A specific application of the FM Radio Data System (RDS) for 
broadcasting traffic and weather information

• Dominates mobile traffic information services globally (Sweden 
alone 3 million users). 

• Implemented in a federated fashion where each participating 
country is responsible for service within its jurisdiction;

• Each service rendered operational locally through diverse 
public–private partnerships involving car manufacturers, map 
suppliers, network operators, public authorities, receiver 
vendors, and other parties.

• Each country and several industries have a “voice” in standard 
specification currently maintained by Traveler Information 
Services Association (TISA) 



RDS-TMC Service

• Based on two anticipatory (vertical) 
standards; namely, Alert-C (ISO 14819-1: 
2003, ISO 14819-2: 2003) and Location Code 
Alert-C (ISO/TS 14819-3: 2000) which specify 
how to record and communicate significant 
traffic events, related objects, and their states 
and locations. 

• Location code: Principles for identifying 
places for events

• Alert-C: Specifies a list of events on those 
locations



Message content

1. Event description (details of the traffic problem); 
2. Location (the area, highway segment, or point 

location affected); 
3. Direction and extent (adjacent segments or point 

locations affected and the direction of traffic 
affected); 

4. Duration (how long the problem is expected to last); 
and

5. Diversion advice (whether or not drivers are advised 
to find an alternate route). 



Multicontextuality



SRA

• RDS-TMC service implemented in Sweden by 
Swedish Road Administration (SRA) between 1997-
2012 

• SRA erected an entirely new infrastructure mediated 
by the Alert-C and Location Code standards.

• Provided the world’s first full-scale implementation of 
these messaging standards. 

• SRA’s RDS-TMC service implementation offers a 
uniquely rich opportunity to study in situ the evolution 
of adaptation capabilities necessary for adjusting 
universal standards to local needs.



RDS-TMC Service



Steps in RDS production

Step Actions

1 The location codes are created by the operators using the Location Code 
Manager application and stored in the Location Code Table, which is 
then transferred to the TRISS system. 

2 The RDS-TMC messages are created by the operators using the TRISS 
system to select appropriate events from the event list and the location 
codes necessary for describing locations of events.

3 The RDS-TMC messages created are checked with the help of the RDS-
TMC Editor. Performing quality controls, the editor application decides 
which messages should be transmitted to customers.

4 The approved RDS-TMC messages are sent to the FM radio 
broadcaster for transmission to service customers.

5 The event list is fetched from the TMC Forum Web System and stored in 
the TRISS system.



Chronology of Events



Study design

• Longitudinal, open ended exploratory case study 
• The ‘biography’ of artifacts approach (Williams and 

Pollock 2012)
• Focused on disruptive events and mechanisms that 

rendered RDS-TMC service problematic
• Focused on tensions between global universal 

standards and local variety and how they were 
addressed as a duality

• Dialectic  data-driven analysis for each tension and 
its interactions with other tensions (Benson 1977; 
Van De Ven and Poole 1995; Lewis 2000)



Data collection



RDS-TMC

Three language tensions:

1. identification ambiguity, 
2. representational limitation,
3. relevance distortion



RDS-TMC-Incidents

• Identification ambiguity (1997-2002)
SRA introduced a localized ad hoc coding process in which each 
center was allowed to produce the location codes for its area
codes varied, no uniform pattern was discernible how codes had 
been allocated, too many codes were being used
Made offering a stable and meaningful service across different 
contexts difficult because coded locations did not align with the 
original intention of the standard and followed different principles. 



“I realized that things were developing in 
the wrong direction. Because the 
standard prescribes the reuse of location 
codes, we were ultimately forced to regain 
control over the situation. This in turn 
created confusion at the traffic information 
centers…. [A]gain, the operators believed 
they could go ahead and location code 
whatever they wanted.”



RDS-TMC-Incidents

• Identification ambiguity
1) An application (Location Code Manager) was 

developed with strict rules on how to code for locations. 
2) SRA established uniform and consistent guidelines to 
identify the places amenable for location coding
3) European Force-Ertico project (1999) released new 
guidelines for location coding and SRA devised 
national guidelines for location coding in 2001 and 
trained its operators to follow these guidelines.



RDS-TMC-Incidents

• Representational limitation (2002-2013)
Because of the limited coding capabilities of the 

locations and events to achieve the global nature of the 
standard, operators at the local level unable to 
adequately represent all traffic events and their 
associated locations. 



RDS-TMC-Incidents

“Location codes usually represent crossroads…. [T]his means in 
some cases there can be up to 120 km (80 miles) between two 
location codes. If a traffic event occurs between the two location 
codes, then it’s obviously difficult to give a more precise description 
of the location of the event.”



• You know, here in Sweden it’s really important to be 
able to warn about “elk on the roadway.” This event is 
not included in the list of predefined and approved 
events though. In effect, this means that an event that 
happened that does not really match any of the 
standard entries that are part of the list has to be coded 
to fit a predefined event…”



RDS-TMC-Incidents

• Representational limitation
1. Increase location code density by allocating more 

location codes to northern Sweden
2. Precise Location standard (2004) modified the 

original Location Code standard and allowed to 
specify the exact distance of an event from a 
specified location (problems in backward 
compatibility for devices).

3. In 2008 additional events were added to the Alert-C 
event list to address previous message 
shortcomings.



RDS-TMC-Incidents

• Relevance distortion (2003-2012)
The standardized event list was large (2000 events) from the start, 
but kept growing as more contexts were added. As more events 
were added deciding which event to assign to a situation became 
more difficult and time consuming.
Can be traced to the dual requirements of making the RDS-TMC 
language neutral across a growing number of spatial contexts while 
at the same time having the goal of describing traffic events 
precisely.



RDS-TMC-Incidents

“The event list contains too many traffic events that we 
find neither interesting nor useful. A popular list 
containing events of particular importance to us was 
therefore created. There’s one problem, though; if the 
traffic event searched for is not part of the popular list, 
we’re pretty much forced to look through the entire 
event list. This can be almost impossible in some 
situations… or at least it takes a lot of time to identify 
the appropriate event.”



RDS-TMC incidents

“It’s not a straightforward task to come to an agreement on the 
event list…. [W]hat should it look like without becoming too 
comprehensive? This of course concerns the translation issue and 
the idea of making it language independent. Here you’ve details 
that you might not think of. We have, for example, large animals on 
the road. Elk warning is not available, but warning for animals is 
included. While elk is valid in Sweden, deer and boar are important 
in Germany…. [E]ven further south, they’re concerned with cows. 
There’re several such language challenges when you translate 

traffic messages. “



RDS-TMC-Incidents

• Relevance distortion
1. SRA incorporated a “hot” list of approximately 100 commonly 

used events into the backbone TRISS system
2. Individual operators could create and manage their personal 

“favorite” lists, covering up to ten traffic events
3. Provide operators with instructions how to reflect on the 

meaning of the message and their effects.
4. TMC Forum in 2009  created a strategy to prevent further 

event list escalation. A sub-committee handles any new event 
suggestion and assesses the extent to which the event is 
unique.



RDS-TMC Tensions and 
responses



RDS-TMC adaptation
• Tensions were addressed through multi-layered 

responses:

(1) Modifications of the standards, 
(2) Agreements on the  principles of identifying institutional objects, 
(3) Routines that systematized the production of messages and 
balanced stability and flexibility, and
(4) IT functionalities that inscribed the routines.

In most cases a specific combination of these was 
selected involving a balance between global and local 
changes



Adaptation Capabilities



Limitations of this 
Approach

• Coverage of tensions (are there 
others?)

• The context may imply different sets of 
responses – what is their feasibility in 
another context?

• Relative merit of different responses

36



Issues

• Theory of ‘bridging’ mechanisms
• The limitations of ‘local work-arounds”
• Going beyond singular implementation 

contexts and governance tactics to balance 
across those contexts

• The role and limitations of global ‘institutional’ 
languages v.s. bottom up emergence of local 
languages (e.g. internet of things, financial 
market standards)

• Standardizing language structure v.s. 
language use



Questions?


