
  

A Dynamical System Model for Analysing Economic Impacts 
of Competition upon A Water Company

Having been introduced by Government in the Water Act 2003 
(WA03), competition between water supply companies within 
England and Wales will take effect on 1 December 2005. 

It is highly desirable for a water company to develop a means to 
evaluate the possible economic impacts of the competition on its 
business.

This poster describes a real world competition scenario 
exploration software tool, developed by Cercia at the University 
of Birmingham. The tool is currently in commercial use by a 
major water company in England. 

Underlying the tool is a dynamical system model, which allows 
the company to explore possible impacts of competition onto its 
business based on a variety of competition scenarios. The 
focused  impacts lie on water consumption, as well as the 
revenue. 

Analysis of both potential impacts are carried out based on a 
mathematical model of customer company-switching under 
parallel forms of competition. 
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The mathematical model addresses the competition between 
an incumbent company and new-entrant companies (i.e. 
licensees). The model captures aspects of demonopolisation 
of markets and customers’ company preferences, as well as 
cases where multiple forms of competition occur in parallel 
(e.g. wholesale or/and common carriage). 

The model is able to approach various scenarios 
characterised with different parameters such as dual 
switching rates (i.e. a losing rate and a gaining rate), 
competition forms, and competing market sizes (i.e. fractions 
of all incumbent customers eligible for competition). These 
parameters are adjustable based on users’ choices according 
to market situations. The ultimate outcomes of the model are 
predicted customer market shares changed quarterly over 
many years. 

The mathematical model has been extended further by two 
advanced models. Firstly, a water competition scenario 
consumption model is capable of making predictions of 
overall water consumption, given average potential water 
consumption per customer per year. Secondly, a water 
competition scenario revenue model is capable of generating 
predicted revenue by taking into account various tariffs of 
the incumbent company and all/part of new licensees, 
together with assumed possible tariffs imposed in wholesale 
or/and common carriage due to the competition.

A software system tool, built on Microsoft spreadsheets, has 
been developed to accommodate all of the three models 
aforementioned. The tool provides users with friendly GUIs 
(Graphic User Interface), enabling them to easily play with a 
variety of scenarios for the three models. Some of the 
snapshots of the software tool are illustrated on the left.

2. Mathematical Model  1. Introduction 4. Forecasting Result Examples

5. Summary
The mathematical system model that we develop provides a 
mean to analysis impacts of competition onto a water 
company’s business. Thus, it helps the company more likely  
to make right decisions on its future policies.

Although the model has been developed to meet the needs of 
a water company on analysis of economic impacts due to the 
competition, great potential exists for this model to be 
exploited in other similar industries, such as gas, electricity 
and telecommunication.  

3. The Tool
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ANG Anglian Standard 0 0 70.39   0   

     Orange 0.5 51 68.93   0   
     Blue 5 418 61.59   0   
     New Industrial Potable 50 4,900 34.93   41,900  0   
               
 DWR Dwr Cymru Standard 0 0 90.35   0   
     Band 1 50 14,275 61.84   0   
     Band 2 100 19,695 56.42   0   
     Band 3 250 28,102 53.06   0   
     Band 4 500 60,898 46.50   0   
     Band 5 1000 81,720 44.42   0   
               

 NWU North West / 
United Utilities Standard 0 0 85.40   0   

     Middle User 50 6,400 72.60   0   
     Industrial User 180 35,978 56.20   0   
     Super User 3000 35,978 36.60   1,584,840  
               
 NOR Northumbrian Standard 0 0 57.46   0   
     Focus20 50 1,489 50.49   0   
     Focus100 100 6,009 45.97   0   
     Focusplus 168 19,432 37.98   0   
     Focusplus>2500 2500 19,432 32.24   885,694   
               
 STW Severn Trent Standard 0 0 80.28   0   
     ECO 10 10 1,002 70.15   0   
     ECO 20 20 1,002 70.10   0   
     ECO 50 50 10,430 53.63   0 10 
     ECO 250 250 18,770 45.95   0 12 
                   
               

 SST South 
Staffordhsire Standard 0 0 58.15   0   

     Medium 50 1,038 56.15   0   
     Reservation 100   29.26   51,468  0   

 


