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( Abstract 

Modernisation as a discourse and practice of institutional reform shapes much of the transformative actions in the public sector, particularly in third world countries.  This article presents an analysis of the modernisation processes and the role of information technology in these processes using an actor-network theory (ANT) approach. The empirical support for the analysis is based on a case study of the health care scheme in Morocco. First, an alternative approach to the traditional levels of analysis (macro, meso, micro) is suggested using two properties of the actors’ traces, namely immutability and mobility. Then, the modernisation processes are described as an enactment of a modern script defined, following ANT, as the demarcation between the processes of translation and the processes of purification. Implications of this approach for the understanding of organisational modernisation are discussed. 
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( Résumé

La modernisation comme discours et pratique de réforme institutionnelle forme une grande partie des actions transformative dans le secteur public, en particulier dans les pays du tiers monde.  Cet article présente une analyse des procédés de modernisation et le rôle de la technologie de l'information dans ces processus en utilisant une approche basé sur la théorie de l’acteur-réseau(TAR). Le soutien empirique de l'analyse est basé sur une étude de cas de l’assurance maladie au Maroc. D'abord, une approche alternative aux niveaux d'analyse (macro, meso, micro) est suggérée en utilisant deux propriétés des traces d'acteurs, à savoir l’immuabilité et la mobilité. Puis, les procédés de modernisation sont décrits comme l’interprétation d’un script moderne défini, après la TAR, comme la délimitation entre les processus de traduction et les processus de purification. Les implications de cette approche pour l'étude de la modernisation au sein des organisations sont discutées.
Mots clefs : Modernisation, systèmes d’information, la théorie de l’acteur-réseau, réforme organisationnelle.
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Introduction 
The discourse of modernisation is prevalent in the organisational reform strategies, particularly in the public sector (Pollitt & Bouckaert, 2004; Clark, 1998). The term modernisation can however refer to different sets of processes depending on the context of use, but it does usually imply positive change or progressive transformation. It is used to indicate organisational changes and technological rationalisations that are geared towards meeting “contemporary demands” (Scott, 2000), or to designate structural changes that are “radical, fresh and turned to the future” (Bowerman, Ball, & Francis, 2001). Modernisation in an organisational context is also seen as an increase in integration and control (Ole Hanseth, Ciborra, & Braa, 2001). In the public sector, modernisation is used to indicate the introduction of business-type managerialism (Clark, 1998) or an enhancement of the capacity to learn and the ability to unlearn old ways and habits (Sotirakou & Zeppou, 2004). 

However, an attention to the etymological root of the term brings forth potential links between the abovementioned processes and the phenomenon of modernity. The objective of this paper is to explore these links based on the understanding proposed by actor-network theory (ANT), and Bruno Laour in particular (Latour, 1993), of what it means to be modern. The aim is to develop a theoretical perspective that can serve as a foundation for critical analyses of modernisation initiatives. 
(Giddens, 1990) defines modernity as the “modes of social life and organisation which emerged in Europe from about the seventeenth century onwards and which subsequently became more or less worldwide in their influence.” Modernity is therefore a complex phenomenon which manifests itself through different modalities across time and space. For example, modernisation was, for a long time, associated with industrialisation, but changed meaning with the advent of the new information and communication technologies. Modernisation was also the dominant theory in the development literature in the post World War era (Roxborough, 1988), but was strongly criticised by the post-structuralist critique of the nineties (e.g.(Escobar, 1995)). In practice, however, modernisation continues to be a prevalent paradigm of what it means for a country, a sector or an organisation to develop (Sylvester, 1999).
The ongoing research project which forms the basis of this paper adopts an ethnographic approach to the study of modernisation processes in the particular context of Morocco and in the particular sector of health care coverage. The aim is to generate theoretical insights and analysis tools that are appropriate for the study of modernisation discourses and practices in their transient and context-dependant nature (Avgerou & McGrath, 2007). 
Of particular interest to this research is the transformative role of information technologies within the modernisation processes. Indeed, the introduction of new technological artefacts has often been a key element of modernisation projects. In particular, the implementation or the upgrade of information technology in organisational settings is increasingly considered a central component of institutional reform strategies that aim to make an organisation or a sector “more modern”(Lenk, 2002; Scott, 2000; Wang & Zhang, 2002). 

The analysis that follows is based on an interpretive case study (Walsham, 1995) that looks at the modernisation of the health care scheme in Morocco. The focus of the empirical work is the transformation of an information system in one of the public organisations involved in the management of a newly introduced health care scheme. The remainder of the paper starts with a brief introduction to actor-network theory followed by a presentation of the case study settings. The analysis is then developed in two parts. First, an alternative to the traditional levels of analysis (micro, meso, macro) approach is suggested for the evaluation of the different case study actors. ANT’s flat ontology is drawn upon to propose the use of mobility and immutability, two properties of the actors’ traces, as the basis for their differentiation. The second part uses Latour’s proposed understanding of the modern condition, as the demarcation between the moments of translation and the moments of purification, for the analysis of what was identified in the case study as modernisation processes. The Discussion section presents the overall framework that links the two parts along with some theoretical and practical implications of the proposed approach. 
. 

Actor-Network Theory
Actor-network theory is a collection of theoretical and methodological positions that emerged from the field of science studies. ANT’s core concepts and propositions are dispersed in a large body of works by Michel Callon, Bruno Latour, John Law and others. This state of affairs can be seen as a result of the fact that ANT works mainly through case studies (Law, 2008).  The theory has been used in many different, and sometimes contradictory, ways and in a variety of disciplines; with organisation studies and information systems as two major application areas where the theory continues to receive increasing attention and mounting critique (Czarniawska & Hernes, 2005; Walsham, 1997; Whittle & Spicer, 2008).
It is difficult to introduce a theory such as ANT in the short space of an article, but the hyphenated expression “actor-network” conveys many of the theoretical and methodological dispositions advocated by ANT. First, approaching actors as networks represents ANT’s “flat ontology;” meaning that all actors in a given setting are to be analysed symmetrically.  This includes ANT’s most controversial claim of analytically equating humans and non-humans and of assigning agency to the latter. Any form of differentiation between actors is to be followed through its construction stages. In fact, this analytical stance lies behind much of ANT’s appeal to the information systems discipline (O. Hanseth, Aanestad, & Berg, 2004). 
On the other hand, approaching networks as actors opens the possibility for the stabilisation of the networks and in some cases their black boxing (Latour, 1987). The concept of network in ANT is different from that of social networks or technical networks. ANT’s networks are not end states but ongoing processes which are primarily visible through the traces left by the actors in their movements (Latour, 1996).  This is ANT’s way of respecting the lessons of ethnomethodology and of providing safeguards against the easy travel of ready-made theoretical constructs between differing contexts (Latour, 2005). 
Examples of actors that can be expected in an ANT study of an information system are users, designers, managers, software codes, hardware components, organisations, governments, documents and concepts. All of these actors produce different types of traces that make their actions visible to the researcher. ANT proposes two properties of these traces to be of particular significance to the construction of possible differentiations between the actors: immutability and mobility (Latour, 1987, 1990; Law & Singleton, 2005). Traces are more immutable when they maintain their stability through the processes of transformation that the actors undergo and they are more mobile when the “cost” of their displacement decreases (Latour, 1990). An increase in these two properties often leads to an expansion in the transformative ability, the effectiveness and the influence of the actors and their traces. For example, The massive transformation generated by the advent of the print technology can be described in ANT terms as the process of making the traces more immutable and more mobile.
In addition, ANT proposes a distinct understanding of what it means to be modern. In particular, (Latour, 1993) argues that to be modern means to keep a clear demarcation between two sets of processes; the processes of translation or entanglement between society and nature and the processes of purification that keeps them separate. In other words, being modern implies that moments in which the traces of humans and non-humans mix and overlap are to be considered qualitatively different from those in which they are being separated and “purified”. For example, natural scientists involved in the publication, grant application and presentation processes are constantly translating and mixing traces of natural elements from their laboratories (in the form of graphs, samples, texts, etc) with traces of their colleagues, institutions and their own intentional actions. On the other hand, when they are said to be interrogating nature through their experiments they are engaged in purification processes in which they try to keep nature and society as twodistinct domains of reality. A modern perspective of the scientific activity is therefore one in which the scientist is never seen as engaging in the two sets of processes simultaneously. Latour likens this demarcation to the separation between the judicial and the executive powers of a government. In this paper, it is described as a script, called the modern script, which is enacted by actors who are undertaking modernisation processes.    

Case Study: Health care scheme in Morocco

After long debates over the state of health care coverage in the country, the Moroccan parliament passed, in October 2002, bill 65.00 in order to establish a roadmap for the reform of the health care scheme in the country. The new bill, which came into effect in 2005, constituted a major change to the landscape of a sector marked with a multiplicity of organisational actors. Enrolment in the basic health care scheme (AMO
) was made obligatory for every salaried employee in the country and two organisations were put in charge of the management of the new scheme: CNOPS
 for all public sector employees and CNSS
 for private sector employees. A third organisation, ANAM
, was created in order to oversee the regulatory aspects of the scheme and to manage the publically funded health care plan for the poor (RAMED
).  
The empirical work reported in this article was conducted within CNOPS. The author was present in the organisation every working day between October 06 and December 18, 2008. Research methods included non-participant observation in several departments, regional offices and training sessions, , over 30 semi-structured interviews with heads of departments, system users and IT engineers, and the analysis of a wide range of internal and public documents.

Following an ethnographic approach, the author’s objective behind these methods was the development of a good understanding of the actors’ interpretations of the challenges and the changes that they faced. Being an ANT study, the analysis was based on the tracing of associations between the different actors with no a priori differentiation between them. The final analysis was an outcome of iterations between the data and the theory.
Case settings

CNOPS was created in 1950 as a coordinating body of five mutual insurers who represented different segments of the public sector work force. CNOPS was financed by the employer’s contributions to the health care plan and paid for hospitalisation charges. The mutuals kept the employees’ contributions and reimbursed ambulatory health care expenses. However, with the advent of bill 65.00 CNOPS was put in charge of the whole basic health care scheme for the public sector, including its finances. The governance of the organisation was altered in a way that gave more weight to the state in the board of directors (compared to the mutuals) and the executive management was changed significantly. Delegation agreements were signed between CNOPS and the mutuals (now there are eight of them) in order to maintain the status quo in terms of task distribution.  All of the mutuals were also offering optional complementary coverage plans for their respective members.  
CNOPS had to negotiate national conventions with representative bodies of different medical professions to determine the medical treatments that will be covered and the standard prices for each treatment. The French nomenclature and pricing system were adopted as a starting point of the negotiations. The reference lists generated from these negotiations form the normative framework for the health care scheme and are managed by ANAM. The private health clinics have to apply for coverage agreements (PEC
) for most medical treatment they want to carry out and the reference lists are used by CNOPS to determine the fixed amount to include in each coverage agreement.   

A computer-based information system was used in CNOPS since 1967 using IBM computers with punch cards. However, between 1979 and 2007 different platforms were deployed using BULL servers. With the coming into effect of the new law, the new administration of CNOPS decided to completely overhaul the information system of the organisation. ESQUIF, a software package of the French company CEGEDIM ACTIV, was purchased in order to satisfy the requirements of the new scheme and to overcome the limitations of the old system. All the mutuals, which were using their own information systems, were obliged to adopt ESQUIF for the processing of all their health care related files. As a consequence, ESQUIF had to be developed in a way that allows for the simultaneous calculation of the basic and complementary plans. In general, major efforts were put towards the adaptation to the Moroccan context of a software package which is originally developed for a significantly different French context. 

  The reforms undertaken in the last few years, of which the new information system is a major component, were part of an attempt to “modernise” the organisation and the mutuality sector at large. In fact, right after the deployment of the new system, CNOPS organised a conference with experts from both Morocco and France and gave it the title: “The stakes of the modernisation of the mutuality sector at the time of AMO” (MAP, 2007). In addition, the new composition of the board of directors of CNOPS includes a permanent representative of the ministry of modernisation of the public sectors. CNOPS also paid, in 2007, with help from the African Development Bank, for a consultancy project (awarded to the French company Kadris) to develop detailed recommendations for the “modernisation of the management of CNOPS.” 

The mobility and immutability of traces
A common approach to the categorisation of the entities involved in the modernisation processes within CNOPS and the mutuality sector is the traditional levels of analysis: micro, meso and macro. These levels imply a differentiation based on size, and each level is seen to be a component of the higher, and hence bigger and larger, level. The higher level is therefore conceived to have greater transformation ability and explanatory power over the actors of the level below.  This section uses the case of the health care scheme in Morocco to illustrate a different approach to the conception of the entities/processes of modernisation that avoids any a priori attribution of size.  

Figure 1 shows a categorisation of different entities from the case study based on the traditional levels of analysis. 
The intentions of the entities in the left column of the diagram are inscribed into the ones in the right column. The elements at each level are translations (or interpretations) of the levels above or below (hence the up and down arrows).  What the diagram points to is the observation that as we go “higher” in the traditional levels of analysis both the immutability and the mobility of the inscriptions appear to increase. 
For example, bill 65.00 is in general more immutable and more mobile than the procedures of CNOPS or the software code developed by CEGEDIM. The bill is more immutable because it takes much more work (of translation) to change it than it takes to change the procedures or the code. It is more mobile because it is a concise text that can be printed and distributed in thousands of copies. In fact, it is available in many newspaper kiosks around the country. On the other hand, the conventions, the procedures and the software codes are restricted to the confines of the institutions that use them. 

Similarly, the procedures and the software codes are often more immutable and more mobile than the behavioural patterns of the employees and the citizens. 
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Figure 1: From levels of analysis to immutability and mobility scale

For example, most employees were forced to change the way they conducted their work with the introduction of the new information system. “We cannot change the architecture of the software” is an argument that engineers from CEGEDIM ACTIV often advanced in the face of adaptation demands from CNOPS’ implementation team. Also, most of the policyholders had to change the way they interact with CNOPS after the changes made to its procedures; the increased use of the internet is one example of such change.    

The above analysis shows a positive correlation between the levels of analysis and the immutability and mobility of traces. However, as the remainder of the analysis will show that this not always the case. The objective of proving this reversal is to propose the evaluation of immutability and mobility as a better approach for looking at transformative processes such as modernisation.

Examples of the inverse correlation include cases where the behavioural patterns achieve high levels of immutability and mobility compared to procedures or software architecture. For instance, many policyholders insist on depositing their applications for coverage by themselves and some travel long distances to do so.  So even if CNOPS wants to ideally have all the applications for coverage to come directly from the health clinics, it had to adapt its procedures to this immutable practice and allow for applications to be deposited directly by policyholders. Similarly, the need of dialysis patients to have meals with their treatments acquired high levels of mobility because of the private clinics competing with each other for clients. This mobility allowed for this additional expense to be included in CNOPS’s coverage of dialysis sessions, even if CNOPS’s administration tried to reduce the amount of coverage in their negotiations with the nephrologists. 

Similarly, the distribution of the tasks between CNOPS and the mutuals was highly immutable because of all the large organisational structures which are based on it. So even if the new law put CNOPS in charge of the basic health care scheme for government employees, it had to maintain the existing distribution of tasks (direct coverage for CNOPS and ambulatory care for the mutuals) by instituting delegation agreements between CNOPS and the mutuals. 

In an analysis of modernisation processes using the traditional levels of analysis the flow of causality can be made artificially unidirectional or limited within entities that belong to the “same level.”  An analysis based on immutability and mobility of traces can overcome these limitations and would therefore provide different and arguably more inclusive accounts of how the transformations unfold. 

Enactment of the modern script

The modernisation of CNOPS and the mutuality sector includes a wide range of transformative processes affecting organisational procedures, inter-organisational relations, information technology, medical practice, financial stability, service delivery, fraud prevention, governance issues, risk evaluation, file traceability, processing control, etc.  The objective of this section is to explore links between these processes and modernisation understood as the enactment of a modern script.  Table 1 shows three domains of reform and presents for each the demarcation between the moments of translation and the moments of purification. 

Information technology: One of the main disadvantages of the old system pointed out by the proponents of ESQUIF is that the former was “an open system”, meaning that it allowed too much entanglement between human interests, subjectivity and judgement, and the processing operations of the technology. The implementation and use of the system were therefore moments in which purification between the human and the technical was sought. But the same people accept that the design and development of the system are moments in which the entanglement of the above elements is necessary. Modernising or enacting the modern script through information technology implies, in this case, keeping a demarcation between design and development on the one hand and implementation and use on the other. If, for example, any development work, such as modifications to the software code, is undertaken as part of the regular use of the system, the organisation can be seen, at that particular moment, as deviating from the modern script. Such entanglements are however common occurrences as can be realized through the frequent involvement of the IT engineers in the daily work of the system users.  

	
	Moments of translation
	Moments of purification 

	Information Technology
	Design and development 
	Implementation and use 

	Pricing treatments 
	Negotiating conventions
	Issuing coverage agreements 

	Medical control  
	Establishing procedures
	Treating applications 


Table 1: The demarcation between moments of transaltion and moments of purification
Pricing treatment: When CNOPS employees process coverage requests they enter the code for the prescribed treatment and the system automatically displays for them the amount that will be covered by the scheme. The moments of issuing coverage agreements are therefore moments of purification in which there is ideally no entanglement between the intentional actions of the employees and the technological or textual elements (software code, price reference lists, etc) that generate the price figures. On the other hand, the generation of the price reference lists involves a series of negotiations with different representatives of the medical professions. These negotiations are moments of translation in which the intentional objectives of the health care providers and those of the health care scheme managers are mixed with medical technology, economic figures and capabilities of the information technology.  Modernising in this case can be understood as the enforcement of a practice that accentuates the demarcation between the two sets of moments.       

Medical control: Before a coverage agreement is issued for a patient, the application file sent to CNOPS goes through a control process by a medical doctor or, for certain common treatments, by a trained technician. To establish the procedures for the medical control, the management of CNOPS had to translate and mix medical practice norms, nomenclatures from foreign institutions, medical imaging and diagnostic test standards, qualifications and numbers of the available human resources and the eventual flow of the processed data in the information system. In contrast, when the medical doctors or technicians are issuing their judgment about whether to grant the coverage or not, they are supposed to be enacting a moment of purification where their human subjectivity is not supposed to interfere with the established procedures for treating the files. In fact, when asked about the level of judgment involved in conducting the medical control process, a director at the medical control department replied:

 “ ... in principal there is not much judgment involved. We should get the same decision regardless of who is treating the file.” 

However, when a physician at the same department was asked a similar question the reply was:

 “ ... decisions are most of the time subjective. Medicine is not a precise science, like 1+1=2.” 

So while the physician acknowledges the entanglement between human subjectivity and the established procedures, the director can be said to be enacting a modern script or longing for a modern ideal by reinforcing a demarcation between the moments of translation (establishing procedures) and the moments of purification (conducting the medical control). 

Discussion and conclusions
Modernisation projects often take the form of large scale transformations with far reaching effects and many unintended consequences (Van der Ree, 2007; Wolfe, 1999). Improving our understanding of the processes involved in modernisation initiatives is therefore imperative for increasing our ability to deal with the complexity of the generated conjunctures. This is particularly the case in third world countries where modernising transformations can face local contexts with differing modes of rationality (Avgerou & Street, 2000). 

The analysis presented above proposes and illustrates an ANT based approach to the study of modernisation processes in the context of organisational and sector-wide reforms. This approach focuses on the traces of the different actors involved in the modernisation processes and starts by suggesting an alternative perspective to the traditional view of the organisation or the sector as being part of a level between larger macro entities and smaller micro actors. Instead, the analysis proposes an evaluation of the mobility and immutability of the traces of all the actors involved in the transformation processes with no a priori distinction. 
Organisational traces can take the form of textual documents, physical objects, spoken words, or internalised ideas in the minds of employees, managers or clients. However, they are increasingly taking the form of electronic data and virtual objects. The above analysis suggests that, in any form they take, the traces of organisational actors are more able to mobilise and transform other actors, even those at levels that are considered “higher” or “larger,” when they are made more immutable and more mobile. The increasing interest in the electronic form of organisational traces can be seen as a direct result of the high degree of mobility and immutability they have compared to other forms. 

The case of the health care scheme in Morocco was used to illustrate the description of modernisation processes as the demarcation between the moments of translation and the moments of purification. The analysis differentiated between actions that mix the traces of human and non-human actors and those that try to keep them separate. The modern script was then defined as the attempt to reinforce the distinction between the two sets of actions so that actors, ideally, never undertake both simultaneously. Modernisation initiatives from the case were shown to be enacting this modern script but not always succeeding in fulfilling its final aim. 
Adopting the immutability and mobility approach it can be noted that moments of translation require increased mobility and moments of purification require increased immutability (Figure 2). Enacting the modern script will therefore be expected to lead to an increase in the transformation ability of the involved actors. 
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Figure 2: Effect of modernisation on transformation ability of actors
The above conclusion implies that practitioners involved in large modernisation projects need to pay particular attention to the sequence and the distribution of the sections in which they establish demarcations between translation and purification processes as a way of making them more “modern”. The sections where the demarcation is established may gain higher transformation ability and hence higher influence compared to the rest of the project. This will have direct consequences on the distribution of power within an organisation or a sector. 
The objective of modernisation initiatives may well be increased efficiency, better quality of service or reduced cost, but the increase in the transformation ability that can result from such initiatives can expand the scope of their intended and unintended effects. Attention to these effects can be particularly important in societies where the demarcation between the modern and the non-modern is seen, sometimes naively, as the main path towards development. It is also important in contexts wherethis distinction is a source of major contentions. This is particularly true in third world countries but it is also increasingly the case in Western countries as well (Latour, 2003; Beck, 1994). 
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� AMO: Assurance Maladie Obligatoire


� CNOPS: Caisse Nationale des Organismes de Prévoyance Sociale.


� CNSS: Caisse Nationale de Securité Sociale


� ANAM: Agence Nationale de L’Assurance Maladie


� RAMED: Régime d’Assistance Médicale 


� PEC: Prise En Charge





