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Introduction

In a recent paper published in this journal, Houghton (2009) criticises the use of GIS as a decision-support tool for public health research and inter alia  criticises our work on accessibility issues surrounding the location of a new national children’s hospital (Murphy and Killen, 2007). Houghton’s work demands comment, not just because it criticises our work but, more fundamentally, because his comments imply a misunderstanding of GIS as a technique for informing decisions. In addition, a number of Houghton’s criticisms, for example relating to the choice, measurement and weighting of variables, apply to virtually any piece of research in the social sciences. They are not issues relating to GIS per se even though they may be incorporated within a specific GIS.
GIS as a Research Methodology

Houghton implies that a GIS is a research methodology. This is not the case. A GIS is a tool for storing, organizing, analysing, managing and presenting spatial data. Other methods can be embedded within a GIS but these are not GIS methods as Houghton seems to imply. Their (mis)use in a particular instance does not detract from GIS as a technique.

In our research, two methods were embedded within a GIS. First, Jenk’s optimisation method was used to amalgamate zones into a revised subdivision of the study area. This is a well established statistical mapping approach that was developed long before the onset of computer cartography (Jenks, 1967). Second, population calculations were undertaken within the GIS using statistical functions that were available therein; these could have been undertaken just as easily in any database or spreadsheet and imported into the GIS. The fact that these methods are embedded within a GIS does not make them GIS methods any more than the use of regression analysis can be considered specifically a SPSS, Minitab or Stata method when performed within those specific software programmes.
In the case of our research, the sole use of GIS per se was to draw maps. These maps could have been produced by other (more time consuming) methods. The fact that they were produced using a GIS does not alter their value; nor does it alter the interpretations that can be placed on them. 
The Narrow Focus of and Lack of Vision in GIS ‘Solutions’
Houghton criticises GIS-based ‘solutions’ (a term that is left undefined) arguing that they ‘incorporate a narrow focus in their approach to the issues involved’ and lack vision. In the case of any specific piece of work, for example our work on the location of a new paediatric hospital, this observation raises three related issues. The first concerns the assumptions that were made at the start of the work and whether different input scenarios which might have lead to different results should have been considered. The second concerns the choice of variables employed in the study together with how each was measured and the importance assigned to it. The final and most crucial issue concerns the manner in which the results were interpreted and placed within the wider socio-economic context.
With regard to differing scenarios, Houghton suggests that our analysis could have included Northern Ireland and/or considered the possibility of locating two paediatric hospitals in Ireland with linkages to a third world country to support them. In reality, these are but two of any number of scenarios that could have been considered. In our work, we took as our scenario that used by the workers who had preceded us. The fact that our results relate to a stated scenario and clearly expressed set of assumptions does not invalidate the methods that were used to produce them. More generally, virtually any piece of research of the type that we were conducting can be criticised on the grounds that alternative scenarios could (and perhaps should) have been considered at the outset. 
With regard to incorporating additional variables into the analysis, Houghton suggests that in the case of our study some measurement of journey complexity (over and above the use of observed journey time which does, in fact, incorporate the impedance information highlighted by Houghton) should have been incorporated into the analysis. Doubtless, other variables could be suggested for inclusion also. More generally, additional variables that could have been measured can be suggested in the case of almost any piece of research. In the case of variables that are not immediately quantifiable, for example journey complexity cited by Houghton, various means of quantifying them could be proposed. However, this process immediately raises issues concerning the extent to which the results emerging have in fact been influenced by the method of quantification adopted. In addition, Houghton raises the possibility of assigning weightings to the variables used in the research in order to take into account their varying levels of importance. He suggests for example an ‘increased precedence to more deprived areas …’, but has nothing to say about how the relevant weights might be derived. In common with other work that attempts to assign weights to variables, the difficulty that immediately arises concerns how realistic weights can be derived. By definition, the use of such ‘refinements’ as weightings raises as many (if not more) issues than it apparently solves as one can argue over the precise magnitudes of the weightings that should be used and the manner in which concepts that cannot be measured directly should be incorporated into the analysis. Such research can become self-serving inasmuch as the weightings and treatment of non-quantifiable factors can be chosen in such a way as to yield precisely the result that the individual researcher would like to see. Either Houghton is unaware of these problems or he chooses to ignore them.
The most important issue arising from Houghton’s comments surrounds the interpretations that are placed upon the outputs from a GIS. Houghton decries the lack of vision in GIS ‘solutions’. The difficulty with GIS, we are told, is that ‘it is often used to find ‘optimal’ solutions in given circumstances and given certain assumptions’. Yet, later in the same section, Houghton goes states that ‘Care should therefore be taken so that technologically advanced and sophisticated results of geographers are not used, albeit implicitly, to support sub-optimal developments’. There appears to be a contradiction here. On the one hand the ‘difficulty’ with GIS ‘solutions’ is that they are used to find optimal solutions within imposed constraints; on the other, these ‘solutions’ can be used to support ‘sub-optimal’ developments.
Unlike Houghton, we would argue that the outputs from a piece of work such as our own are not ‘solutions’; rather they are the results emerging from an exercise that was admittedly limited in terms of the scenario(s) that were considered, the variables that were included and the manner in which these were quantified and weighted. Thus, by definition, these outputs are not definitive solutions and we never made such a claim. As with any such outputs, they need to be viewed within the wider context. In the case of our study, we noted explicitly that accessibility was but one of a number of issues of relevance. It was made clear that our conclusions related to accessibility alone and therefore that there was a wider context within which they should be placed. The same is true of virtually all research outputs within the social sciences. That this is the case does not reduce the value of the methods employed.
Techno-Scientific Approaches

Citing Chrisman (2005) who states that ‘technology is far from neutral’, Houghton claims that technology is not neutral and that it is used by bureaucrats for political ends. We disagree. Broadly speaking, technology itself is not predisposed in any particular way; it does not have a mind of its own. That said, there are certainly issues of concern surrounding the control of technology and how results based on technology are interpreted in various contexts. As power in society is divided unevenly, Houghton is indeed correct to point out that technology can be used as ‘a technique which appears to remove the potential for political intrigue …’. We are not aware that Houghton is making that claim in respect of our work.
One way to guard against this so-called ‘techno-scientific culture’ is presumably to communicate information and concepts in language that is easily understood. In this regard, the meaning of such Habermasian notions as ‘technocratic consciousness’, ‘the empirical-theoretical/cognitive-instrumental rationality complex’ and the ‘lifeworld of humans’ as cited by Houghton largely escapes us. Because they are not explained, we cannot even begin to decipher their meaning, much less their suitability for use in the context of the current debate. 
Conclusion

Any piece of research needs to be interpreted within the wider context within which it is set, bearing in mind the underlying assumptions, the variables that were measured and the methods that were employed. That this is so would seem to be axiomatic. The value of a particular research methodology and/or analytical tool, for example GIS, is not reduced by the fact that it does not produce ‘definitive’ solutions. Rather, its value lies in informing those solutions which must be taken within the wider context in which they will ultimately be implemented. While we agree with some of the general points made by Houghton concerning the factors that should be borne in mind when using GIS-based and similar research methodologies, we are unhappy that he chose to imply, misleadingly in our view, that the specific piece of work that we undertook is deficient in terms of its underlying methodology and the interpretations that were placed on the results.
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