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Strengthening the management of information flows in Flemish 

intergovernmental networks: The case of the road sign information 

network. 

   Abstract 

 

“He, who is the most successful, is the one with the best information” (B. Disraeli). 

The information age is an age of opportunities for better and more efficient government but also brings a 

range of information challenges. A main challenge is to link information streams of separate governments 

and to manage interdependencies and information flows that cut across governmental boundaries. This 

setting demands intergovernmental cooperation and network management to ensure that capabilities of 

information as a valuable resource are not hampered by fragmentation. This article researches the case of 

the road sign information network. Because of IT teething problems the road sign database was not kept 

up-to-date by several parties and got spoiled. Information in the road sign network is not fluently shared. 

By using the Inter-Organizational System Integration framework of Goethals (2006) the authors aim to 

picture the current network configuration. By adapting this configuration, information flows in the road 

sign information network might be strengthened. This article is a first preliminary exercise to research the 

road sign information network as a pilot case in a PhD that aims to strengthen the management of 

intergovernmental information networks. 

1. Introduction 

 

Governments today cannot face societal problems on their own, in times of globalization, 

specialization, savings and declining legitimacy (Minnaar, 2012). Governments must act faster, more 

qualitative, more innovative and pro-active in a more complicated and insecure environment where 

borders between market and state blur. The public sector moves under pressure of critical citizens, 

towards a more demand-oriented view on customers (Homburg, 2008; MBZK, 2005; Meijer, 2005; 

Van der Aa et al, 2004). Organisations become flatter, governmental steering less central and 

organizational structures more horizontal (Van der Aa, 2009; Bogason, 2001). Administrations only 

hold a part of the key solution and seek for partnerships, new forms of intergovernmental 

cooperation. (Voets, 2011; De Rynck, 2008; Snijkers, 2004).  

The New Public Management reform fragmented the public sector. The current call for integrated 

transboundary services, points to a coordination problem of the public sector (Bouckaert et al, 2010). 

There is a need for coordination beyond the borders of public organisations (Groeneveld & Van 

de Walle, 2011). The focus is on external often temporary structures and on collaboration with shared 

values (Van der Aa et al, 2004; Teisman and Klijn, 2002; Jackson & Stainsby, 2000). Governments 

join partnerships to cope with the current societal problems. Values as efficiency, effectiveness, 

sustainability, cost awareness and transparency dominate (Bekkers, 2009).  Forces are joined in 

networks. Intergovernmental ties are the most common form of network connections in public 

programs (Voets, 2008).  

 

Public networks that tackle policy problems can be supported by resources as information and 

communication technology (ICT) (Landsbergen et al, 2001). Nowadays, one of the main tasks of 

Information Technology (IT) departments, is the integration of existing information systems, not only 
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within company borders, but also across company borders and to develop new information systems 

that deliver cross-company functionality (Goethals, 2006). The same counts for public organisations. 

Due to ICT, information can be captured, stored and shared (Snijkers, 2006). Along the OECD ICT is 

the mean to receive more decisive governance. It facilitates the processing, managing, use, protecting 

and sharing of information (Vancauwenberghe et al, 2011; Pardo et al, 2008). New technologies and 

new ICT standards have arisen, which are expected to allow for a cheaper integration of information 

systems of scattered organizations compared to a decade ago (Goethals, 2006). One of the greatest 

merits of e-government is the sharing of information beyond the organizational borders (Crompvoets 

et al, 2011). 

 

Information stimulates change in the public sector (Vancauwenberghe et al, 2011). The ever 

expanding amount of governmental information offers an alternative way to deal with today’s 

complexity. More complete data is an input for better decision making (Dawes, 1996). In the 21th 

century citizens live in the information age. Information is one of the most valuable resources of 

government (Pardo et al 2008, White 2007, Deprest 2003). The strength of governments depends, 

more than ever, on efficient and effective processes of policy and service delivery, supported by 

advanced information infrastructures. After all, information (concerning citizens, organizations, 

companies and/or spatial objects) remains one of the key building blocks for good policy making or 

service delivery to citizens and companies .  

 

But information is often fragmented and spread over several databases and governmental levels 

(Knottnerus et al, 2011; Bouckaert et al, 2011; Snijkers, 2004; BMC, 2002). Information 

management is therefore essential for public sector innovation. (Homburg, 2008; Voets, 2008; 

Mayer-Schönberger, 2007; European Commission, 1999). The management of information processes 

and systems contains the creating, acquiring, organizing, stocking, distributing and using of 

information (Detlor, 2010) Historically, information and information exchange were typically 

organised through hierarchical administrative structures. However, technological advancements enable 

to link information from different sources together and share it with others. It is said that these new 

(technological) developments change the identity and role of the public sector, its relations with other 

actors in society and its internal processes. The public sector has to develop new relations in order to 

deal with the information challenges, shifting from (or at least combining) classic hierarchical 

relations to (more) horizontal networks of partnerships and collaboration (Snijkers, 2004; 

Vancauwenberghe et al., 2011a). A main challenge is to link information flows of separate 

governments and to manage interdependencies and information chains and networks that cut 

across governmental boundaries (Bouckaert et al, 2011: Snijkers, 2004; BMC, 2002). 

2. Research frame and research question 
 

As was mentioned in the previous paragraphs information is a valuable resource for governments in 

order to cope with societal problems. There is nevertheless no magic, it is clear that information 

sharing networks may suffer from coordination or management problems (Zachman in Goethals, 

2006). Governments who want to link their information flows have to make choices. Every 

decision has its advantages and disadvantages. In order to strengthen the management of 

intergovernmental information networks, we need to gain insight in the options networks have to deal 

with a certain problem. According to the situation, a certain data and process architecture and 

management style may be more fruitful than another.  
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This article is written in the frame of a PhD concerning ‘the strengthening of management of 

intergovernmental information networks in Flanders’. We aim to strengthen intergovernmental 

information networks in Flanders by improving the management of intergovernmental information 

flows. In order to be able to strengthen Flemish intergovernmental information networks, we first 

needed to know which intergovernmental information networks exist. Based on 20 interviews and 

document analysis 122 information flows were inventoried in 2012. Out of these 122, examples of not 

smoothly functioning information flows will be selected and researched in order to understand what 

weakens intergovernmental information flows.  

This article looks at the road sign information network. The information flows within this network are 

not smoothly linked. In order to strengthen this information network the current situation and 

problems need to researched.  The Inter-Organisational System Integration model of Goethals (2006) 

will be used to grasp the current information network architecture. The choice to (de)centralize data or 

process design, - execution and – storage implies certain (dis)advantages that may be managed. This 

article threats a preliminary test case. It is the first tentative attempt to use the Inter-Organisational 

System Integration model in a public sector context and to analyse how the management of 

information flows within an information network could be strengthened. 

These aims brings us to the following research question:  

How can the management of information flows in the road sign information network be 

strengthened? 

Therefore the unit of analysis is  the information network. Literature on networks is quite extensive. 

This emerging and developing field of study, spans many disciplines like organizational theory and 

behaviour, strategic management, business studies, health care services, public administration, 

sociology, communications, computer science, physics, psychology…  but is not limited to these 

disciplines (Provan et al, June 2007).  

The literature that examines networks can be divided in three flows : (1)  the study of relationships 

within a network, (2) the study of networks as instrumental units in opposition to hierarchical or 

market instruments and (3) the study of  integral governance models that characterize different 

networks (Groeneveld & Van de Walle, 2011).  In this article the first network research flow, 

(information) relationships within a network, is studied. The focus is on inter-organisational 

(information) relationships, a meso level of analysis (Voets, 2008). A very broad definition of a 

network is that of Brass et al (2004), they define a network as “ a set of nodes and the set of ties 

representing some relationship or lack of relationship, between the nodes.”  Despite differences, 

nearly all definitions of ‘a network’ refer to certain common themes: Social interaction,  relationships, 

connectedness, collaboration, collective action, trust and cooperation (Provan et al, June 2007). 

Intergovernmental links form the most common of networked connections within public programs 

(Voets, 2008). 

In this article the strengthening of  the management of information flows in the road sign information 

network is studied. Chapter three provides a short historic overview of this case. In chapter four we 

first explore what problems the road sign information network faces (4.1.). In order to solve the 

problem, the inter-organisational system integration configuration needs to be studied. Goethals 

(2006) provides a framework to study network configurations. This framework will be explained in 

part 4.2. Than the framework is used to picture the road sign information network (4.3.). In part 4.4. 

possible solutions to strengthen the road sign information network are evaluated. Limitations of this 

research and conclusions are explored in chapter five. 
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3. The case of the road sign network: history 

 

The road sign information network is built around the road sign database. This online database 

contains every road sign on the Flemish
1
 roads. The creation of the database was triggered by the 

European Rosatte project, by a proliferation of road signs and by the need for policy information. A 

central up-to-date overview was lacking. The window of opportunity to launch this database politically 

was a huge traffic obstruction in Bruges. A bridge was hit by a truck because there was no road sign 

about the bridge’s height.  

Data was inventoried due to mobile mapping. 54.000 kilometres municipal roads and 6.500 kilometres 

regional roads were inventoried in one application.  The online application consists of two elements. 

On the one hand one can see the location and characteristics of every road sign in Flanders on a 

road map. On the other hand 360 degree panoramic pictures can be used. These panoramic pictures 

are reused in other geographic databases.  The total cost of the project is 19.2 million euros (Flemish 

Parliament, 21th of June 2012). 

The Flemish minister for Roads initiated the creation of the road sign database in 2008. Because of 

the division of powers in Belgium, two public organisations were responsible for the creation of the 

inventory and database. The Flemish Agency  for Roads and Traffic took care of the regional roads, 

while the Flemish Department of Mobility and Public Works mapped the other roads. When the 

inventory was completed, the 308 Flemish municipalities were requested to keep the road sign 

database up-to-date for their territory. Municipalities were advised to make these updates part of 

their internal processes, up-to-date road sign information could be useful for fire workers, police men, 

municipal civil servants... The database did not only have potential for municipalities, external 

partners such as cartographers and gps firms showed interest too. The database was fully operational 

in 2011. 

Twenty-three municipalities volunteered to test the road sign database in its start-up phase. Their 

road sign information was already mapped by June 2009. We interviewed these twenty-three 

municipalities to evaluate the functioning of the road sign information network. The cities Ghent and 

Antwerp and the municipality Rumst were interviewed too as some interviewees called them intensive 

road sign database users. At Flemish level the ‘Department Mobility and Public Works’ and the 

‘Agency for Geographic Information’ were interviewed. Policy documents were researched too.  

It soon became clear that many municipalities did not use the road sign database often. During the 

interviews municipalities were asked how frequently the road sign database was used. If they did not 

(often) use this database they were asked why this was the case and if they employed any alternatives 

concerning their road sign policy. The non-users were asked if they desired to get back on board in 

case the ICT problem would be fixed. Municipalities who did use the system were asked for what 

purpose they utilized the database and if they kept the database consequently up-to-date. 

Table 1 Road sign database: Frequency of use (N = 26) 

Non use Use it a few times a year Monthly use 

20 3 3 

 

                                                           
1
 Flanders is the most Nordic region of the three regions in Belgium.  
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Three groups could be distinguished: municipalities that did not use the road sign database at all. This 

was the case for  twenty of the twenty-six interviewed municipalities or cities. Seven of these twenty: 

Antwerp, Beringen, Ghent, Lier, Mortsel, Rumst and Zwijndrecht, used their own road sign database. 

Three municipalities used the database a few times a year and another three municipalities utilized it at 

least once a month. During an interview the Flemish government confirmed that the results of our 

sample corresponded to the situation of other Flemish municipalities. Because of the limited usage of 

this database municipalities did not feel the need to keep their road sign information up to date. 

Because of this behaviour the road sign database got spoiled. What went wrong? 

4. Analysing the information configuration in the road sign 

network 
 

In order to grasp why most municipalities in our sample do not use the road sign database (often), the 

table of eight generic problems of inter-organisational  information sharing will be used (Goethals, 

2006). After we understand what the generic problems are, the inter-organisational information 

configuration will be pictured. In line with Goethals (2006), we expect that a change in the data and 

process design or in data and process execution solutions of the inter-organisational information 

configuration might solve the current problems and as such might strengthen the road sign information 

network. 

In part 4.1. the current problems of the road sign database are mapped.  Part 4.2. explains the Inter-

Organisational System Integration (IOSI) model of Goethals that pictures the inter-organisational 

information configuration solutions. Goethals’ IOSI model is applied to the road sign database in part 

4.3. In the last part 4.4., possible solutions to strengthen the road sign information network are 

evaluated. 

4.1. Generic problems 
 

When organizations decide to share data or to create inter-organizational processes, they are likely to  

be confronted with a number of problems. Goethals (2006) distinguished eight generic problems. The 

list of problems is the result of a literature study in the frame of his PhD research concerning Extended 

Enterprise Integration Approaches. Discussing these problems is a valuable basis for evaluating the 

road sign configuration. Table 2 summarizes the eight generic problems.  

A first problem that might occur is the need for agreement on what should happen and when. As 

designer of the road sign database the Flemish government decided who had access to the data. It 

asked municipalities to make data updates. These updates would be automatically transmitted to the 

central database. Many municipalities were enthusiastic at the start of the project. This enthusiasm 

dropped because the database suffered severe technical teething problems. Therefore 

municipalities did not agree any more to keep the database up to date as it did not function well. 

A second problem might be the different viewpoints of organizations. The Flemish government and 

municipalities had only partly the same data interest. The extent to which road sign data is used, 

differs per municipality. Some municipalities already had their own system and did not feel the need 

to have a larger one. Nevertheless many medium and small sized municipalities did not have any 

overview and thought it to be useful.   
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Thirdly ensuring the execution of task is not easy. The Flemish government encouraged 

municipalities to use the road sign database. It did not have any encouraging or discouraging tools to 

stimulate the usage and updating by municipalities. This does not have to be detrimental, if 

municipalities are motivated. Motivation appears to be a problem nowadays, many municipalities are 

not triggered to execute their updating task.  

 

 

 

 

 

 

Another problem that could hamper information or data sharing is the need for investments. As the 

Flemish government paid for the database municipalities did not have financial objections. 

Municipalities that already had an own road sign database were asked to invest time and re-enter their 

data in the Flemish system, as a common data format was lacking. Although the Flemish government 

paid the whole database, municipalities could freely benefit from it too. The Flemish government had 

the idea to sell the road sign information later on to map makers like Tom Tom and Nokia. Non 

updating municipalities nowadays claim that updating the database is a too time consuming 

investment. Map makers do not desire to buy the road sign information as they cannot afford it to be 

outdated. The fact that only the Flemish government pays for the operating of the database, procedures 

the risk that if the Flemish budget runs dry, the road sign database is abolished. 

A fifth possible problem is non-appropriate service levels. Each municipality has to make updates of 

its own road sign data. Currently there is no other possibility when a specific party fails to execute its 

task, data is not updated. 

In order to preserve the function of the practice, organisations should trust each other about the 

quality and security of their data. The Flemish government takes care of the security of the whole 

system. Information quality on the other hand, is problematic as quite a big amount of data is 

outdated.  

The last-but-one generic problem that Goethals distinguishes is not well arranged data ownership. The 

Flemish government owns the entire database and decides how tasks are brought together.  

Municipalities should have a feeling of data ownership for their municipal roads data. This is not 

always the case.  

A last possible generic problem is that parties change over time. In 2012 new municipal councils 

were elected. Some new political leaders encouraged or discouraged the use of the road sign database. 

When evaluating the eight possible generic problems that organisations might face when trying to 

share information, it becomes clear that the road sign information network suffers to a certain extent 

from all eight generic problems. Most of the problems arose only after municipalities experienced 

the numerous teething problems of the database. Because of these the majority of the municipalities 

did not agree any more on their execution role and did not want to make time investments in a slow 

bad functioning system. Because of the problems a disillusioned group of municipalities stopped their 

Table 2 Eight generic problems (Goethals, 2006) 
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task execution and did not feel responsible for the data they owned. As such the Flemish government 

could not trust if the function of practice was preserved. After the elections of 2012 some parties 

changed. 

It must be remarked that the causes of non-execution were not always technical teething problems 

Some causes could be found within municipalities. E.g. a shortage of people, means or time to 

maintain the database. A municipality claimed it could not enter the road sign database as it did not 

have an identity card reader. Another cause was disputes within the municipality or as mentioned 

politicians who did not believe the database to be a priority. One municipality explained it did not 

need a road sign database, as the municipality was 4 square kilometres big, it was known where each 

road sign was located. 

Governments who want to link their information flows have to make choices. Every decision has its 

advantages and disadvantages. According to the situation certain solutions concerning the inter-

organisational information configuration are more suitable than others. The current road sign 

information sharing configuration was designed at the beginning of the project. Problems that 

appeared afterwards were not taken into account. In the next part we explain the theoretical model by 

which the road sign configuration can be pictured. In part 4.3. the picture is made. Part 4.4. brings the 

current configuration and problems together. Is there a more suitable inter-organisational information 

configuration solution given the changed situation of the road sign database? 

4.2. The Goethals model explained 

 

Goethals et al (2011) state the configuration of inter-organisation system integration solutions and the 

role of centralization in those configurations is neglected by scholars so far. Cross-enterprise 

collaboration requires companies to remodel the organizational structures (Bowersox et al, 2003) in 

Goethals, 2006). The configuration choices of organisations in an information network can be 

visualised in the Inter-Organisational Systems Integration model (IOSIF) of Goethals (2006).  

The IOSIF Goethals model is designed for the private sector. As the aim is to strengthen public 

sector information networks, it will have to be adopted. Along White (2007) managing information 

in the public sector is significantly different from managing information in private sector, e.g. 

technically, politically, bureaucratically or financially. Many public agencies have to deal with less 

than state-of-the art technologies. Sometimes budgets and revenues are low. Often the public sector 

cannot afford high cost of managerial and technical support (White, 2007). The collaborating parties in 

an information sharing network may differ too, while the collaborating parties in public sector 

networks are often known in advance and fixed, the chance for more incidental partnerships is higher 

in private sector information networks (Landsbergen & Wolken, 2001).  

Although one cannot deny differences between the management of public and private sector 

information and information networks, some parallels exist too. Both private and public organisations 

strive to automate existing business practices to a certain extent and to request information only once, 

considering values as client orientation and efficiency. Both the public - and private sector see virtue 

in common standards and the use of web services to ease information sharing. Cross-enterprise as well 

as cross-governmental collaboration cannot rely on leadership by one party. Both are confronted with 

cultural differences and different legislation when trying to share information etc. (Van Breemen, 

2011; De Rynck, 2008; Goethals, 2006; Snijkers, 2004…).  
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Management of networks covers multiple issues from different disciplines. But research is still quite 

mono-disciplinary and its seems unclear how disciplines relate (Van Breemen, 2011). Different 

subdisciplines in science use their own terminology. This can hamper comparing and combining of 

these subdisciplines. Building bridges is nevertheless valuable (Provan & Kenis, 2008). By using the 

Goethals IOSI model, created in the organisational theories perspective from a Business to Business 

integration point of view,  in a public sector context, might provide new insights on the management 

of intergovernmental information networks. In this case looking to the private sector is quite logic as 

most of the current knowledge on inter-organisational information systems is based on private 

logistics chains (Van Breemen, 2011). 

 

The Inter-Organisational Systems Integration model (IOSIF) of Goethals (2006), enables 

organisations to think out-of-the-box in order to set up processes of information sharing, rather 

than copying existing solutions. It provides a framework to grasp the diversity in the field. The 

Goethals model studies if  a certain problem desires centralization or decentralization of data and 

process characteristics. The centralization concept is repeatedly considered in intra-organizational 

studies but hardly investigated in IOSI research so far. This makes the study of this model more 

relevant and interesting. 

 

Goethals created a model concerning Inter-Organizational Systems Integration (IOSI). The model 

aims to define a business to business solution space and tries to illustrate the relevance of choosing an 

appropriate solution by showing that different solutions have different properties. The model 

inventories solutions for data sharing problems and process integration problems. The competitive 

environment requires companies to integrate their systems efficiently and effectively (and thus to 

pursue alignment of inter-organisational systems). There is an increasing need to understand options 

in inter-organisational systems integration. According to the situation a solution may be more 

fruitful than another considering different properties in terms of variables such as business continuity, 

ownership, flexibility… The architectural knowledge that the model provides, is important in order to 

be able to choose from different integration solutions (Anderssen et al, 2008). 

 

As showed in table 3, Goethals distinguishes data - and process control and between design- and 

execution control. The division between process and data arose from case studies and a number of 

standards. This distinction fits the distinction made by Clergeau and Rowe (2005). Another distinction 

is that of design control versus execution control. This division rose from the  observation that 

companies try to deal with similar problems in different ways. Companies may enable conversations 

by designing a common language. When they do not develop a common language, additional tasks 

demand extra execution time to deal with incompatible data formats. 

Table 3 B2Bi (de)centralization dimensions of the IOSIF (Goethals et al, 2011) 

 Process control related Data control related 

Design control Process design Data design 

Execution Control Process execution 

control 

Data execution 

transmission 

Task execution Data execution storage  

 

The right column of table 3 is about data control. Goethals makes the distinction between data design, 

data execution transmission and data execution storage.  
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Data control related issues focus on deciding about the what, where, why, how and who of data 

sharing. It is about the way decisions are made with respect to data sharing. If data are centrally 

controlled, they may be kept at the level of an industry, information is not adapted to specific needs of 

partners, what can be shared is centrally regulated. Often there is one strong party, the rest follows. If 

data are controlled decentral parties bilaterally agree on the content to be shared, the data formats… 

 

In the first row of the data control column one can see ‘data design’. The design can be a global data 

model. Companies are free to decide if they adopt a certain standard. The second row of the data 

control column deals with ‘data execution transmission’. Data transmission can happen directly from 

data provider to data receiver or via a central system. The last row in the data control column focusses 

on ‘data execution storage’. Data can be stored in a central repository that is shared by all partners or 

in different locations. 

 

The middle column of table 3 deals with process control. These three dimensions form the inter-

organisational process-specific integration solution space.  

 

The first row of this column deals with ‘process design’. Decisions with respect to how processes will 

be realized can be made (de)centrally. If decisions are made centrally, an overall picture of what the 

entire process looks like will be available and managed. If decisions are made decentrally there is no 

overall process picture that is managed. The second row of the middle column is about ‘process 

execution control’. Process execution can be controlled centrally, by a single controller, this 

controller interprets the process definition and is responsible for starting, suspending, resuming and 

stopping of the process execution. Several parties can control a fragment of the process. In real life 

cases often follow a hybrid model. A last cell of table 3 is ‘task execution’. Tasks can be executed by 

a central party that acts as a communal service provider or can be executed decentral in which case 

different companies locally execute tasks. 

 

The five dimensions in table 3 are not combined in a big-bang approach but the two decision control 

dimensions are combined and the execution control dimensions are combined separately. 

4.3. The road sign information network and the Goethals model 

 

How can the management of information flows in the road signs information network be 

strengthened? 

In order to discover how the management of the road signs information network can be strengthened, 

the configuration structure should be clear. A picture of this structure will provide insights in choices 

the network partners made in order to create the road sign database. These understandings can enable 

network partners in a second stage to install improved solutions. 

Table 4 (de)centralization dimensions IOSIF concerning the road sign database (Goethals et al, 2011) 

 Process control related Data control related 

Design control Process design 

� quite centralized 

Data design 

� centralized 

Execution Control Process execution 

control 

� quite 

Data execution 

transmission 

� centralized 
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decentralized 

Task execution 

� decentralized 

Data execution storage 

� centralized  

 

When governments want to share information, they have to take a position on the six 

(de)centralization dimensions of the Inter-Organisational Systems Integration model of Goethals 

(2006). Of the six dimensions three relate to process-control (left column table 4). The other three 

dimensions relate to data-control (right column table 4), together they form the inter-organizational 

data integration solution space. Choosing a good data integration solution (and thus knowledge about 

the solution space) seems important as it has been shown that skills in managing inter-organisational 

knowledge flows are a source of competitive advantage (Dunning, 1988; Levy et al, 2003 in Goethals, 

2006) 

The data design of the road sign database is quite centralized. The Flemish government created the 

database and gave it to its 308 municipalities. These were asked to keep the system up-to-date. 

Municipalities cannot decide individually what information they share via the system, this is regulated 

centrally at Flemish governmental level. The Flemish government also decided how information 

should be updated: via a web application. If a municipality adds a road sign, this is automatically 

updated in the central program. Who makes the updates differs per municipality: it can be a police 

man, a technical road sign civil servant, … Although the data model was defined centrally, 

municipalities could still freely decide whether they adopted the standard or not and whether and when 

they kept the database up-to-date, a decentral decision. Although the Flemish government urged 

municipalities to cooperate, no legal demand or financial pressure was used. 

The data execution transmission: shared storage space where data is permanently stored. Data is 

transmitted from the municipality to the central controller (the Flemish government). There are no 

direct application data transmissions between municipalities. Municipalities can see - but not adapt - 

each other’s road sign information via the central database. 

Data execution storage dimension of the road sign database is central. All information is stored in 

the central database on the Flemish level. If the Flemish system is offline, municipalities do not have 

road sign information. Officially this is the case but several municipalities possess data copies or 

parallel databases. When a municipality A is data provider and municipality B data receiver, e.g. 

because B needs road sign information just beyond the municipal border, than data needs to be 

transmitted via the central system. 

Process design: the Flemish government made unilateral decisions how the process should be 

realized.  There is an overall picture of the process. Although the Flemish government owns the entire 

process it has difficulties to manage and optimize the whole process. Local parties may choose to 

make partial or even no updates.  

Concerning the process execution control, a hybrid form of (de)centralization occurs. Different 

municipalities should control their distinct part. Each municipality is responsible for the starting, 

suspending, resuming and stopping the process execution. The Flemish government tries to control the 

entire process. 

The task execution happens decentralized: several parties execute a specific task, all municipalities 

should execute their tasks using the same system. 
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4.4. Strengthening the road sign information network? 

 

As was mentioned, the major problem of the road sign database is that it is not much used and as 

such not kept up to date. Besides some internal municipal problems the mayor cause of non-use was 

technical teething problems. Instead of enabling the sharing of information beyond organizational 

borders, IT turned out to be a stumbling block. The road sign database did not function well. It took a 

long time to enter the system and to insert new road signs, the system easily broke down and was not 

user-friendly. The more users entered the system, the slower it functioned. Municipalities complained 

about the complexity of the program and the non-sufficient user guides. User dissatisfaction was so 

high that municipalities who did not use the road sign database yet, heard about the stories and did 

even try to use the database. Alternatives as Google street view or own databases were popular. 

Municipalities who already owned a road sign database could not import their data in the Flemish 

database. As such these municipalities continued to work with their own system. 

The Flemish department for Roads and Public Works was aware of the problems and searched for 

solutions. The road sign database has reached a critical point. By April 2013 IT updates and 

adaptions will be made. Logging in the system should go four times faster, demonstration movies 

should guide users, it should be possible not only to export but also to import information in the 

database due to xml and an open source web application, etc. 

The negative perception about the database seems strong. One could raise the question if these 

adaptions will be enough to revive the troubled road sign database. Goethals, Snoeck and Lemahieu 

(2011) give an overview of the (dis)advantages of a (de)centralization choice for every cell in the 

Inter-Organisational System Integration (IOSI) framework. The system integration choices concerning 

the road sign database bring the following (dis)advantages: 

The design control is quite centralized for both data and processes. Theoretically the advantages of 

such a centralized design are, that an overall picture of the process is available and that data 

definitions, integrity or semantics can be kept consistent by the central authority. On the other hand the 

central actor usually has a hard time to understand the exact information requirements of different 

users and might be considered rigid concerning the local needs. 

The execution control is rather centralized concerning the data execution transmission and data 

execution storage and rather decentralized for process execution control and task execution. A 

centralized data execution transmission has the advantage that parties only have to talk to the 

intermediary, this makes it easier to add new parties to the network. The downside of a central 

transmission infrastructure is a single point of failure, it also makes local parties dependent from the 

central actor. Central data execution brings many advantages concerning efficient and manageable 

data consolidation like centralised back up facilities, security policy and service level management. 

The reverse is that local parties have to give up control or data ownership and are mostly reluctant to 

do so. 

A rather decentralized process execution control and task execution. An advantage of decentralised 

process control is that each party can initiate and monitor task execution without having to inform the 

controller first. Decentralized process execution control makes it difficult to manage the overall 

picture. A decentralised task execution is a natural way of working when each party desires full 

control of its own work. The choice may be considered appropriate if one does not want to lose local, 
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specialised knowledge and skills. The downside is that it is generally more difficult and more 

expensive to deploy specialized executors in each local actor. 

One cannot exclude all disadvantages when making system integration choices. But some problems 

may be considered more or less important depending on the situation. So, considering the current 

configurations and problems of the road sign database, what is the most important problem and as 

such, the appropriate solution? 

For the Flemish government the major problem is that there is no overall up-to-date road sign 

database currently available. If we evaluate the system integration choices from the viewpoint of the 

Flemish government, the following conclusions can be made concerning the process and data design: 

Changing the data design from a central to a more decentral control does not bring salvation as the aim 

is data consistency between the municipalities. It is difficult to avoid inconsistencies with a 

decentralised data design control. A more decentralised process design control will not provide much 

help as it severely reduces the change of optimizing and managing the global picture. However, one of 

the main reasons to create the road sign database was a lack of overview. 

Concerning the execution the following can be said. Decentralizing data transmission would involve 

a myriad of bilateral agreements and mappings of 308 municipalities. This soon may become 

cumbersome. Decentralizing data execution storage would raise the municipal cost for data safety 

and back up measures. Considering that the database is not used by many municipalities one can 

wonder if municipalities are willing to do this effort. As data ownership is already quite low, one 

might expect few problems concerning central storage.  

Centralizing process execution control might slow down the execution. The central process execution 

organisation may become a single point of failure.  If task execution would be centralized, the task 

execution is delegated to some central party who executes the task on behalf of others. A single party 

has full control of task execution. This party should be given the resources and skills to do that. A 

centralization of task execution is a possible solution for the Flemish government. Another mobile 

mapping round would update the road sign information of all municipalities. This would solve the 

problem of having no general up-to-date overview. This option nevertheless raises questions 

concerning finances and municipal authority. 

From a municipal point of view it seems harder to make the analysis. Different interests count. 

Within the 308 municipalities different people have to act with differing IT and financial possibilities. 

Municipalities that do not use the road sign database at all might continue to keep up their own system 

if task execution is centralized. Municipalities who are not interested to use the road sign database 

might still neglect it. On the other hand municipalities who desire to get back on track because of 

improved IT, political pressure etc. would profit from a centralised task execution. The municipalities 

who did use the road sign database (often) and who kept their road sign information up to date might 

feel that municipalities who did not make investments in the past are rewarded. Considering the 

(dis)advantages summed up by Goethals, Snoeck and Lemahieu (2011), central task execution can be 

a successful solution if municipalities do not desire full control of their own work. Knowing that the 

road sign database cost 20 million euros up to now, a quite large amount of money for a Flemish 

project, the question can be raised if the Flemish government will be still prepared to pay for another 

mobile mapping exercise. 

How can the management of information flows in the road sign information network be 

strengthened? From an configuration perspective information flows can be strengthened by analysing 

and adapting the (de)centralization of the data and process design and execution. Considering that the 
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Flemish government desires one central up-to-date overview and that it does not have the tools to 

encourage municipalities to keep their road sign information up-to-date, a centralized task execution is 

the most appropriate way to strengthen the road sign information network. 

From a municipal point of view, the most appropriate way to strengthen the road sign information 

network is more difficult. Do municipalities that have their own road sign database or that do not use 

the Flemish road sign database, want to strengthen the information flows? For the group who desires 

to get back on track the centralization of task execution is an interesting option. Municipalities who 

used the Flemish system and kept it up-to-date might feel that municipalities who do not invest get 

rewarded in the end. As such, centralization of task execution is not beatific.  

Table 5 Adapting the task execution dimension of the IOSIF concerning the road sign database (Goethals et al, 2011) 

 Process control related Data control related 

Design control Process design 

� quite centralized 

Data design 

� centralized 

Execution Control Process execution 

control 

� quite 

decentralized 

Data execution 

transmission 

� centralized 

Task execution 

� centralized 

Data execution storage 

� centralized  

 

5. Limitations and conclusions 
 

The analysis in the previous chapters brings us to some limitations of this research. We conclude in 

part 5.2.  

5.1. Limitations 

 

This article was the first test of the Goethals model applied on a public management case. Much 

remains to be refined but writing this article was a enriching experience for the authors.  

First of all it became clear that different appropriate ways to strengthen an information network exist. 

Much depends from which actor’s perspective and goals one looks. Secondly situational factors play a 

major role. Looking at the configuration of a network is an important basis to picture the relations 

between actors. Nevertheless many forces like political pressures, the functioning of IT, financial 

possibilities or power and thrust relations are not (fully) grasped by the Goethals Inter-Organisational 

System Integration framework. In further research we plan to look both at the inter-organisational 

system integration choices and at forces that influence these. Some forces might be specific to a public 

sector context. As the IOSI is created for a business context, these forces are very relevant to adapt the 

Goethals framework to public sector research. Thirdly we believe the level of (de)centralization of 

data and process design and execution elements should be made measurable. We think e.g. to express 

the level of (de)centralization on a Likert scale, this makes these elements more comparable.  
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5.2. Conclusions 

 

Governments search for partnerships to solve societal or policy problems. IT and information can be 

valuable resources for good policy making or service delivery.  A main challenge is to link 

information streams of separate governments and to manage interdependencies and information flows 

that cut across governmental boundaries. In this article the case of the road sign information network 

was explored. This article tries to answer the question how the management  of information flows in 

the road sign information network can be strengthened. As the road sign information network does not 

function well, we first researched what problems the network faces. In the road sign network IT 

became a stumbling block. Because of technical teething problems several municipalities did not keep 

the road sign database up-to-date. The database got spoiled. Knowing what the problems were, we 

secondly evaluated the current information integration choices. The network configuration could be 

pictured via the Inter-Organizational System Integration framework of Goethals et al. We than 

evaluated the (dis)advantages of the current information integration configuration. Finally we coupled 

the problems and the information integration configuration to see how the road sign information 

network could be strengthened. Given the current situation, the most appropriate solution to get to a 

general up-to-date overview of the road sign information is the central updating of the road sign 

database. 
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