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This study, which examines the challenges of developing health information infrastructure standards in developing countries based on a set of nation level cases, considers a topic that is Important at a variety of levels.  It is important on a practical level. The systems examined are good examples of the kinds of systems that practitioners deal with everyday in the “real world”.  These are systems that are simultaneously locally controlled and “globally’ coordinated, they use IT and paper, they are subject to many internal and external pressures, and as a result of all this are evolved as much as they are designed. 

The study works with interesting theoretical ideas. The concept of complexity, while it is central to the reality of most IS managers (and recent surveys suggest that it is seen by many IS practitioners as a major concern) is underdeveloped and often poorly applied in studies of information systems.  This work recognizes that system and environmental complexity more than simple variables to be assessed on a 1-7 scale and incorporated as a secondary boundary condition in a larger model.  

Finally, this work is about issues that are important in a fundamental sense. Research that improves our ability to create and operate effective health information systems in developing countries is likely to have more impact on things that really matter than the vast majority of the phenomena we study in IS!
However, there are significant weaknesses in the current manuscript that reduce its suitability for publication in a top-tier IS research journal.  

The concepts of simplicity and complexity
On p. 15 a theoretical definition of complexity is given.  In later discussions the terms simple and complex are used to refer to simple and complex standards, general complexity of the environment, and the complexity of political, organizational, and technical “situations”.  However, in these cases the connection between the conceptual definition and the discussed complexity is unclear.  Without an explicit consideration of how a standard or an particular context reflects the given definition the discussion falls back on a general conceptualization of complexity – and when it does this it looses its precision and link with the theoretical framework that is the basis for your work.

Underdeveloped contribution

In its current form the paper, ultimately focused on recommendations for the parties involved in developing the health information systems and HIS standards in Ethiopia.  While this is valuable, it is unclear why this should be published in a MISQ.  At a minimum the recommendations should be framed as general principles or issues that should be considered by people interested in understanding and guiding the development of HIS (not in a particular country).  Better would be to consider how the results of your study might inform scholarship on large scale IS and IS standards in developing countries (or international standards development efforts).  Ideally, the paper should focus on making a theoretical contribution that is both applicable in the particular (Ethiopia and HIS) and relevant for a larger audience of IS scholars.    Your work hints at this with the description of ANT and complexity, but these ideas are not salient enough in the general  discussion of standards or the specific analysis of the cases for it to be a developed contribution to IS scholarship.

Lack of conceptual integration

This paper provides an extensive discussion of the challenges of providing health case in developing countries (p. 7-13), an intriguing conceptualization of complexity drawn from Actor Network Theory (p. 14-18), discussion of concepts for describing standards and the processes of infrastructure development (p. 18-28), and a rich description of three cases (p. 30-50) and recommendations and analysis (p. 50-63).   However, there is little integration between these sections.  The theoretical framework is only minimally present in the discussion of standards/infrastructure development and appears to play no significant role in the analysis of the cases or the recommendations.  The connection between the ANT complexity ideas and the different aspects of standard flexibility is unclear.  Sometimes the term is used in the case description precisely (refer to particular kinds of flexibility), while other times it is used generally (e.g. p. 59, line 8 referring to “flexible standards”).  The discussion of gateways is present in the examination of standards and the analysis (pp. 26,54-57) it seems to be almost completely absent from the discussion of the cases and is not explicitly linked to the theoretical framework.  In the current manuscript, to many of the connections are lefts “exercises for the reader”.  To strengthen this paper, a revision should work towards making explicit the way that the theory, phenomena, and case analyses build on one another.
Length and Focus

Although MISQ does formally have a page limit, this paper is to long!  At 60+ pages it is unlikely that most readers will stick with the paper long enough to engage the cases and see the conclusions.  While some of this length is due to formatting (which would disappear in a published version) and editing problems (more on this below), the major problem is that there are too many different ideas introduced in the paper.  In part this arises from a lack of clear focus on the MISQ audience (i.e. IS scholars).  Refining this focus would lead to a reduction in the discussion of health care (7-13) to what is essential to motivating the study (in the introduction) and understanding the case (in the case description) and refinement of the discussion of standards (e.g. it shouldn’t be necessary to include figure 1 – it is in most introductory IS textbooks).  
However, the bigger challenge is that there are to many concepts introduced.  A result of this is that many ideas arise, but no one gets the sustained attention it needs.  Flexibility noted as important, but much of the case discussion is about how resource availability and distribution affects infrastructure development – leaving a reader to wonder why flexibility was focused on. Intriguing theoretical ideas are mentioned but then lost (e.g. the idea of different types of flexibility, the concept of dis-orders and self-destructive processes (and its implications for the dangers of highly developed “silos” within an standards based infrastructure)).  A revision of this would be strengthened by developing a clear understanding of the message of the paper and then ruthlessly editing.  For each block of text the question should be asked “How does this support the key point?” and is the answer isn’t clear (or if the answer is that it doesn’t) the text should be dropped.

Editing and Proofreading 
Finally, while it is a relatively minor issue, there were enough incomplete sentences, sentence fragments, and typos that it began to affect the overall readability of the paper.  While this will be easier to manage with a more focused, shorter paper it is still important.

Overall, this work has interesting potential.  As noted above it deals with ideas and phenomena that are important on a variety of levels.  Because you are considering systems (health information systems), contexts (developing countries), and concepts (complexity) that IS scholars often overlook with a rich set of cases from multiple nations you have a unique opportunity to contribute to this literature.  For this reason I look forward to seeing more of this work as it develops.  
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Review: Standardization of Health Information Systems in Developing Countries: Flexible standards – the “Third Way”

I enjoyed reading the paper and found much here that was relevant, new and potentially of use to the broader fields both of IS in developing countries, health informatics, and studies of infrastructure and standards. I also found quite a lot to argue with and had a general sense of the manuscript being a bit too disjoint and wandering in this version, and without a distinctive contribution clearly in view.

Thus my most general concern is that the paper fails to integrate its 3 elements – a theory of infrastructure and standards that leads to a normative set of statements about how to ‘do’ infrastructures, comparative accounts of HIS development in 3 countries, and a concern with providing guidance for future strategies in this field.

The essentially oxymoronic concept of a flexible standard needs  more attention, both as theory and as a practice. Is the concept  potentially or essentially unitary (as the model here seems to imply)? Or is it really an expression of some fundamental tension between order and control (standards) and chaos, learning and responding (flexibility or adsorptive capacity) – or a local/global tension. The distinction used in the paper - must know vs nice to know- does not seem to capture much of this for me (and ‘must know’ invites the next question – who says?).  I saw these not as opposites but as points on a similar scale (of knowing) rather than an expression of some essential tension to be resolved into or through the network. This makes me turn in particular to think of Weick and Westley (1996)  on organisational learning – see also Clegg (2005). 

Put in other words, I want to know more about what kind of beast this flexibility is – what does it express, embody, translate, other than some generic sense of complexity?

The paper starts our with some strong assertions, for example that “Integration is about standardization” – page 5. I ask, “Is it?” – indeed later in the paper the authors seem to start to ask the same question e.g. is it about choice of levels of standards (e.g. data vs technical). Of course this all depends on what you desire by integration (and understand as infrastructure), and what you mean by standardisation, but I felt that a more considered problematization of these issues needed to be surfaced earlier in the paper. This, together with a more direct approach to what ‘complexities’ is taken to mean here (see below), would help kick the paper (and the reader) off in the right direction from the very start.

I also found the parallels drawn between flexible standards in infrastructures and a relevant design theory, and classic prototyping a bit thin. First, there are many flavours of prototyping and prototyping processes, as well as a strongly held general sense of its limitations in many areas. To move directly from  “prototyping works in SE/SD”,  to “it will work in Infrastructure development” concerns me. At the least I think a deeper exploration should be given. As an example of such skimming the surface I note the paragraph at the foot of page 27, which suggests that issues of replacing one standard by another soon appear… but one learns how to manage…..   Not convinced!

The ubiquitous use of complexity/complexities  jarred with me on the first readings (Though I do like better the plural – it seems to me to better express the essential idea). For example, a bland kind of complexity is used at the end of the first section (page 13) to wrap up an interesting laying out of the problems faced – e.g. with the rather weak phrase “complexity is a major issue”. In the next section, however, I found a useful and valuable development of the specific connotation of the concept as used here –linked to ANT in general and Law and Mol’s ideas in particular.  But then, even once the specific sense of the term had been introduced, I did not feel that the distinctive perspective implied was developed or carried further throughout the paper e.g. order and dis-order and ontological choreography do not figure in the later parts of the paper, where a more conventional reading seems to be returned to.

As this line of argument is developed – to suggest the need of a ‘change order’ (another oxymoron – thoughts of the Cultural Revolution?)  in developing countries (p16) - I feel that only half the argument is put forward and the (potential) costs of a ‘change order’ in terms of aimless wandering is not assessed, just a review of fairly conventional views of path dependency, network externalities etc. In a somewhat similar way, in the next section in the context of developing countries it is said that, “ the socio-technical, or broader heterogeneous, character of infrastructures… is even more [important for] developing countries because of their degree of uneven development and lack ..of competence…”. I am not sure that I find this point well established, and indeed I think I could construct a counter argument.

At the end of this section the 5 design principles (page 21) seemed to have emerged out of almost nowhere, certainly it was not clear to me how they developed from the proceeding discussion or from any deeper exploration of what flexibility implies. This sense of rushing the main issue continues into the next section where it is averred that “the strategy for developing flexible infrastructures needs to be based on flexible standards” (page 21.  I cannot quite accept this – it may be so, but again a counter argument could be put – that the more stable (but well designed and appropriately grained) a standard  is, the better it is able to support a flexible infrastructure – think lego bricks, or TCP/IP.

What I am trying to point to here is a more general sense that the theory is developed and drawn from one field of interest and then rather casually implied as relevant, even particularly relevant, for another…but then in the later parts of the paper it disappears all together.

As a developing countries contribution can I see that the insight of how special and targeted projects disrupt broader development processes (routine information systems) as a useful and strong argument to make. But also one to develop a bit further. What is the implication of this to broader ICT for development activity and how have other settings dealt with this conflict – e.g. in standard information systems management literature?

In the second main section, the case studies, the paper suffers from the broad sweep of data and the various studies drawn into it. On the one hand this is a strength, as it indicates that the findings are based on more than one, isolated, study. However, I found that the consequence was that a significant part of the overall paper was concerned with setting out and describing the various national contexts and as a reader I was wandering away from what I had been lead to understand was the main point at issue. This poses a dilemma for any revision – Can the paper work as well or better with fewer case studies, or with a more substantial focus given to one country (e.g. Ethiopia? ) – or is it a case of condensing the studies in a way that retains the particular essential parts that serve the current research question?

Finally, I found the final discussion and conclusions were only lightly informed by the extensively developed theory. The points made make sense in general.. but they do not seem to convey strongly a distinctive or theory led account that offers much that is new. For example, how does these prescriptions vary from the WHO account given earlier in the paper? 

Overall, i this version I believe that the paper is at best classified as “Major Revisions”.

Those revisions would include:

1. A sharper problematization of key concepts such as flexibility in standards making and use, integration, infrastructure. A more brave use of the notion of complexities directly drawn from Moll and Law.

2. A more considered version of the challenges of flexibility and the limits of the approach (qv prototyping)

3. Presentation of the data (probably still 3 countries) in a way to more directly directly serve the research question.

4. Discussion and conclusions that use, draw upon and develop the theory introduced. And offer a distinctive contribution to developing countries literature both as theory and informed  practice 

Minor Points

The paper still needs a proof read, and some English is still a little stilted with grammar problems here and there. References are not all in a single standard format (a case of a flexible standard?)

HIS = Health Information System should be spelled out to contrast to the equally common Hospital Information System.
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My review of this paper is from the perspective of one who is knowledgeable of (a) ICT issues in developing countries, especially Africa, (b) The theory of complexity also known as the theory of complex adaptive systems (CAS), and (c) software development. I will acknowledge that I am less familiar with the practice and processes of action research and thus will keep my comments on the research method to issues that do not touch on the specifics of action research.

From my reading of the paper, the authors’ aim is to provide us with an understanding of effective strategies and “best-practices” for developing Information Infrastructures in regions of the world that are replete with socio-economic development challenges and technological inadequacies. The authors perceive Information Infrastructures, particularly Health Information Infrastructures, as being complex adaptive systems. Therefore, they base their work on the theoretical framework of complex adaptive systems  - systems which by their nature are complex (Lissak, 1999; Stacey, 1999; Waldorp, 1992) yet are continuously in a state of flux, perpetually striving to adapt to the discontinuous/non-linear forces of change that characterize their contextual setting/environment (Highsmith, 2002; Langdon, 1989). The authors thus propose two key properties FLEXIBILITY  and STANDARDIZATION as being integral to the determination of strategies/”best practices” for developing information infrastructure, especially within the context of a developing country.

Overall the paper is interesting and has potential value. Applying theories of complex adaptive systems to information infrastructure development is not only novel. It is also potentially significant to the practice and research of the information systems sub-discipline that deals with designing large-scale information systems of which information infrastructures are a part (Broadbent, 1999; Duncan, 1995; McKay, 1989; Tenenhouse, 1996). 

This having been said, there are many areas that the paper needs to be strengthened. The true contributions of the paper to the information-systems body of knowledge on remain unclear. The authors need to sharpen their rhetorical strategy. They need to provide better coverage of the theoretical-basis upon which they build their arguments, and give much more focused of the key terms borrowed from this theory base. It is evident from the paper that the contracts and comparisons of the three country case-studies are in the early stages of developed and are still lacking in rich, deep, and adequately articulated discourse that clearly ties the key arguments of the authors to the theoretical base employed in the paper.  I address each of these issues based on my understanding of the paper:

1. Rhetorical Strategy: There is a great need for sharpening the rhetorical strategy of this paper. I felt that the key concepts and contributions of the paper were not deliberately formalized early in the paper but rather emerged passively within the fabric of the discourse. For example, it dawned upon me upon reading the paper that there are four (perhaps more) core strategic propositions that the authors make concerning how to design effective information infrastructures:

a. Evolutionary versus the “engineered” approach (which from my reading of CAS would connote the ‘organic’ or ‘nature-driven’ systematic adaptation of the infrastructural system to emerging realities and needs – and this is where the core concept of flexibility would contribute immensely – rather than adopting a ‘problem solving’ orientation of ‘fix the problem’)

b. Data-layer focused versus the “technical layer focuses approach (authors still need to elaborate how this ties to CAS, though I concur with them that is it a significant departure from past orientations to designing and building infrastructural systems)

c. Distributed versus centralized control approaches (which from my understanding of CAS would mean distributing control to the ‘nodes’ in the infrastructural system rather than have the entire design and build effort performed by once central agency)

d. Prototyped versus “water-fall approach” to developing infrastructural systems (which closely relates to issue (a) where the effort is cyclical, experimental, incremental and always on-going, rather than ‘project-based’ or a one-time mega-fix).

e. Flexible Standards versus “one-size fits all” standards (as I point out later, there are problems with how the issue of standards is presented in this paper, and on how this issue ties in with the theory base employed)

While these may be but some of the issues the authors desire to bring to the surface, they are not explicitly addressed in the introduction or in any other section of the paper (as a holistic set of strategies). 


Additionally, there is a weak linking of these issues to the theory base of CAS. For example, as I point out in issue (b), it is not clear how focus on the data-layer strategy to developing HIS relates to, or builds upon, CAS theory.


The other major observation about rhetorical strategy is that while the authors present the concept of flexibility as integral to the design of effective infrastructural systems, the reader is left unclear on what the true role and contribution of flexibility is to this process. The authors have not developed any argument that eloquently ties flexibility to CAS theory. Therefore we are left guessing on how this important concept is derived from theory to explain/foster the elaboration of strategies/best-practices for designing infrastructural systems.


Other key concepts presented in the paper than need to be defined and better ties to the theoretical framework are integration, scalability, and gateways. Perhaps a pictorial representation of the theoretical framework and how these concepts apply to the study, and to CAS theory, may greatly improve the paper.  These three are integral terms within the theory of CAS and have been adequately explained in past research (Eoyang, 1996; Highsmith, 2000). I would recommend that authors build upon these definitions and examples of how these concepts have been applied in past research on complex adaptive systems in general and infrastructural systems in particular.


A final observation I’d like to make about the rhetorical strategy is question the role and significance of the concept of standards within the development of information infrastructure systems. It remains unclear to me what the connection between standards and CAS within the context of this research is, and whether the focus of the paper is on standards or on information infrastructure development, or whether standards in health information systems are an example of an infrastructural system. In my opinion, the authors tend to meander across these three perspectives of standards. In certain places of the paper (e.g in all the three cases), standards are presented as a form of infrastructure, with attention being on how to develop HIS standards at different levels of country-government (i.e. introduce flexibility into this infrastructure of standards). In other sections of the paper (e.g. in the first paragraph of the introduction section) standards are presented as a strategy for attaining flexible information infrastructure. Because of this, the paper seems to keep shifting in focus from standards (standards as infrastructure), to infrastructure (standards as a strategy of achieving flexible infrastructure). 

2. Theory Base: My understanding is that the authors draw from the theory of complex adaptive systems, also termed theory of complexity, as the theory base of this study. It is upon this understanding that I presented some of my comments about their rhetoric strategy in item 1. above. I now turn to the details of rigor in the presentation of the theory of complex adaptive systems (CAS). In summary, the authors provide a shallow coverage of this body of theory. The paper is still lacking in a clear elaboration/definition/description of this theory and how it has been used in the field of information systems research. Additionally, core concepts theory that the authors use in several sections of this paper, namely scalability, integration, gateways, flexibility (which I presume the authors derive from this theory base) are not explained from the perspective of this theory. 

While authors present the actor network theory (ANT) on pages 14-16 of their paper, and state that their approach to complexity is based on this theory, the reading of the rest of the paper seems to indicate that this is not so. For one, the linkage between ANT and CAS is missing. ANT has been extensively employed in past IS research, but little IS research has shown its relationship the more generic CAS theory. I perceive ANT as being a sub set of, or one perspective of CAS. Theory of network externalities, theories of increasing returns, social-structuration theory etc can be argued as being other perspectives of CAS. Therefore a brief demonstration of how ANT relates to CAS would not only enrich this paper but contribute toward the adaptation and use of CAS in is research. 

Having said this though, I feel that this paper’s authors draw much more from the generic CAS theory rather than the ANT theory in operationalizing their research framework. I say this because the cases, and the inferences that that authors attempt to make from these cases draw from much more that actors and the set of networks derived by these actors. These cases suggest that the authors draw from the larger set of properties that define a complex adaptive system: interacting nodes/actors, emergent order/chaos, distributed/decentralized control and intelligence, adaptive behavior, dynamic and discontinuous/non-linear change, flexibility, increasing returns, lock-in/installed base, etc. Additionally, the only mention of ANT is on pages 14-15, where the authors explain the concept of complexity. Even here, the authors do not provide explicit connections of ANT to the core concepts of the paper – flexibility, integration, gateways and scalability. Neither do they relate ANT to standardization and the concept of flexible standards. 

I propose that authors consider having a section on “theoretical-framework and literature review” in which they can clearly elaborate the theory base adopted for this research, its relevance to the key research questions and constructs, and a review of literature on how it has been employed within the field of information systems research. 

3. Lessons Learned/ Unique Contribution of Paper to IS: After reading some good 49 pages describing the research objective, problem, and case studies, the section on lessons derived from this extensive longitudinal study was disappointing. In my view, this section, titled “analysis and discussion” in their paper, requires the most work to bring the paper to the requisite standards for acceptance in MISQ. I get the feeling that these section is still in is early stages of development. The ideas are still at an infancy stage and the connections of these ideas to the objectives of the study remain weak. Yet, the true contribution of this paper will be defined by how well this section is presented. In its current state, the contributions of the paper to the body of knowledge on IS remain questionable since it is hard to garner a set of concrete and novel lessons learned or contributions of this study to (a) the development of information infrastructure, (b) ICTs and ICT infrastructure in developing countries, or (c) the theory of CAS as applied in information systems research. I propose that the points provided in this section address these three areas from the perspectives of both research and practice. The authors may want to tie back their discourse to the five strategic propositions that I identified (as deriving from this paper) in item 1 above and explain how these provide new insights in the design of information infrastructures. The summarizing of successes in South Africa and Thailand and proposing how they may be applicable to Ethiopia is, in my view, inadequate as the key contribution of the paper. 

Finally there are a number of minor issues that the authors need to address:

1. The paper is replete with grammatical and typographic errors. It is evident that the paper is written by multiple authors. The key author may need to revise the paper to ensure that there is smoother transition between sections authored by the different authors, and that the flow of the language remains relatively consistent. Additionally, it may help to avoid use of long sentences and lead-on sentences.

2. Authors may need to give definitions of key terms used in the paper somewhere towards the front end of the paper. For example definition of gateways (page 26) comes long after the term has been used extensively – and it is presented as a footnote!

3. The paper references several different levels of administration/government. Terms use to refer to these levels seem to be different within the three cases, and even in the earlier sections (e.g. section titled health information systems, standards and infrastructure). Is there a way of synchronizing these terms, or providing a visual early in the paper that makes it clear what level each term refers to across the three countries?

4. While reasons for selecting the specific three countries used in the study are presented, providing a complete list of countries participating in the HISP and reasons for excluding the countries not addressed in this study will be a welcome addition. Likewise, providing a summary of the HISP project and its intended objectives will be an added benefit to the paper

5.  While I am not an expert on action research, it seems as though there are many factual points (especially when the country cases are being presented) that are not supported by adequate citations.

6. In the caption of figure 1 authors reference figure 3. This makes it hard to follow the logic of the paper because, by this point in the paper, concepts presented in figure 3 have not been explained to the reader as yet.

7. The entire section on infrastructure complexities, flexible standards and gateways (page 21-25), unlike the rest of the paper, is written in technical jargon. Reference and use of the concept of gateways later in the paper (pages 54-56) and flexible standards (throughout the paper) does not seem to take on a technical discourse. This makes one ask why the switch to technical discourse in this section.

8. On page 26 “Successful development of information infrastructures requires successful management of the tension between standardization and flexibility” – makes one presume that these two are conflicting forces or mutually exclusive. The entire paper’s objective seems to go against this perspective. If authors are arguing for flexible standards, then standardization cannot by definition be in-flexible.

9. Figure 2 on page 42: It would be good to provide a legend so that the reader obtains a concise meaning of each symbol (especially the dotted database versus the solid one)

10. Figure 3 on page 45: One wonders why the icons for national, province, district etc are duplicated at within each level of administration in which they are present. Is there any relevance/significance in the duplicity.

11. Page 47 line 5: The numbers 43.000 and 20.000 are presented. What is the significance of the three decimal paces, or should the numbers be 43 thousand and 20 thousand respectively?

12. Page 50: The heading differences and uneven development. Should it be “contextual differences and uneven development”?

13. Page 51 line 21-22. I find it difficult to buy the argument that simply because infrastructure standards are simple, they will also be flexible and easy to change.

14. Page 52: While comparing HISP to EDIFACT is an excellent idea, we are left hanging as to why HISP’s approach is a batter strategy and what global IT or information infrastructure designers can learn from this.  

Having pointed these issues out, I still contend that the paper has practical relevance and potential significant contribution to IS. However, it needs to be developed further if it is to meet the benchmarks of this prestigious journal.
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