










Multi temporal analysis is enabled in this dashboard through a hierarchical filter. For the temporal analysis, two 
levels of disaggregation are possible: year and the seasons. Although SID facilitates further disaggregation in 
the time dimension through month, weeks, days up to minutes, this particular application limits this 
disaggregation to season level only. The main reason for this was the water consumption data for which the 
finest available temporal granule was season.    

Perhaps, the most important feature of SID is its ability to cross spatial and temporal granules at will. For 
example, some patterns could be pertinent at postcode level only when viewed at seasonal intervals, while 
some other patterns may project well at LGA level at yearly intervals. SID has been designed to uncover such 
hidden patterns in data.  

Statistical bubble chart in Figure 4 is an example for 
several ways by which SID uncovers 
interrelationships among various utilities and 
demographic variables at multiple temporal 
resolutions. While this chart enables the user to 
appreciate general trends, it is also an ideal tool to 
spot outliers. SID then supports the natural curiosity 
of the analyst to find more about this outlier via 
detailed ‘drill through’ reports (Figure 6). 

b) What-If Scenario 

What-If analysis is an indispensable tool by which 
planners could estimate the potential impact of 
changes in a set of independent variables on one or 
more dependent variables (Golfarelli and Rizzi, 2009). 
Traditionally, BI solutions have been designed to 
analyse past data only, and they lack the ability to 
provide any sort of anticipation of future trends. 
Hence, what if analysis is a modern and cutting edge 
feature of BI that makes such tools sit on the top of the 
BI pyramid (Golfarelli and Rizzi, 2009). SID as a 
Geo-BI solution provides planners with ample 
opportunities to leverage historical data for better planning through what if analysis. Figure 7 shows one of 
several integrated reports in SID that let users to carry out what if analysis.  

Using this integrated report, a planner can estimate the expected utility use for a given LGA or postcode under 
various scenarios, and compare the predicted value with the base case both tabularly and graphically. While the 

(a)                                                        (b) 

Figure 5. Wollongong LGA, (a) Postcode-level electricity use (x000 MWh) 
during summer 2009, (b) Snapshot of all utility use for the LGA  
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     (b) 
Figure 6. Child reports illustrating the relationship 
between utility use and weather at postcode level, 
(a) Weather time series, (b) Electricity time series

 

Figure 7. What-If Scenario Analysis 
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planner predicts the utility usage in 5 years, for example using a certain value for the population increase, he 
could also see what efficiency gains would keep the expected usage within manageable limits. This report 
keeps complexity of the implemented calculations behind the scene, and presents the non-savvy user with a few 
easy-to-use sliders and filters to perform multiple scenario analyses on utility usage. 

4. DISCUSSION AND CONCLUSIONS 

Infrastructure services at the local and state levels are usually provided by a mix of public and private agencies. 
Private sector is increasingly dominant in this domain particularly in developed countries like Australia. 
Nonetheless, it is the responsibility of local and state governments to ensure that the public receive the best 
possible infrastructure services. These public agencies, therefore, urgently need an integrated view on the 
provision and use of infrastructure services in their legislative areas. Among several reasons for the lack of 
such integrated view, the difficulty to collate disparate datasets from multiple agencies and the technical 
challenges associated with developing such solutions due to intricate network structures and operations of 
interconnected infrastructure systems are at the pinnacle.   

We demonstrate that the Geospatial Business Intelligence can be adopted to provide the much needed 
integrated view on infrastructure service. Geospatial aspect is crucial in this solution to take the best out of 
majority of the infrastructure-related data that contain a location reference. Moreover, identifying patterns and 
associations among various infrastructure services and usage in space-time is crucial in decision making. 
Needless to mention that an interactive map is a better visual when it comes to communicating location-related 
information. BI provides tools and methods needed to tap into diverse sets of disparate data and load them into 
an optimized data warehousing environment for efficient analysis and reporting. With the involvement of right 
people from the design phase to final usage phase, Geo-BI can be turned into a powerful tool for the 
governance of infrastructure services.  

Using a case study for the Illawarra region of New South Wales, Australia, we demonstrated how tools and 
processes in Geo-BI could be harnessed to develop a user-friendly solution, which we call the SMART 
Infrastructure Dashboard (SID), geared towards the governance of infrastructure services at the local and 
regional levels. Through a web-based portal, SID provides planners and policy makers a visually-rich interface 
to perform powerful spatio-temporal analyses needed to identify patterns and associations among multiple 
utility-related variables in space and time. Moreover, SID facilitates what if scenario analysis offering a way by 
which planners could anticipate and plan for future trends in utility usage. Future research will involve 
extending SID’s capabilities to investigate the propagation of cascading failures in interconnected networks.   
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