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Executive summary 
 
The adaptive water pricing DSS allows stakeholders to assess the implications of current and optimal 
water pricing policies. The adaptive pricing module is based on models for which the input is based 
on consumer behaviour data. It generates predictions of water consumption in terms of changing the 
water tariffs (pricing schemes) and compares them with a baseline scenario. The adaptive pricing 
module is aimed towards strategic level decision-makers to assess the impact of different pricing 
schemes.  

In this report, we provide a manual to work with the adaptive pricing DSS. It covers the basic input 
that the DSS needs, the types of analyses that can be performed with the software, and it discusses 
the results that can be obtained with the DSS.  
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1. Introduction 
The ISS EWATUS adaptive pricing module is centered on research that consists of residential water 
consumption. The purpose of the module is to evaluate different pricing schemes to assess the 
viability of such schemes. In this document we will provide an overview of the functionality of the 
dynamic pricing module. Moreover, we will explain the different features of the module to correctly 
assess pricing schemes. 

2. The adaptive pricing module 
The adaptive pricing module consists of four tabs with various statistics on pricing schemes. The main 
page has a focus on global characteristics of pricing policies. The input to the module consists of the 
price demand elasticity for a normal season (Q1/Q4) and the tourist season (Q2/Q3) (i.e., how does 
water consumption by consumers change as the price changes), and the pricing policy (which 
consists of the flat rate and the prices as a function of different water consumption brackets). The 
user can input these quantities in the grey area on the main page of the module, see Figure 1 below. 
The prices are specified in euros per m3, and the brackets indicate the region in m3/calculation period 
(quarter) in which the price is in effect. 

 
Figure 1: Input parameters of the module. 

Once the parameters have been given by the user, the parameters can be submitted to the module 
by the submit button. The tool will then display the new pricing policy together with the benchmark 
policy. The benchmark policy is the policy that was in use a specific year to create a benchmark with 
the new pricing policy. One can see an example of this graph in Figure 2. 

 
Figure 2: Example of pricing scheme. 
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3. Statistics 
Statistics of the new pricing policy are calculated automatically and are depicted in a table on the 
main page. The table includes the total water consumption in m3 over a year, as well as the 
breakdown into the different quarters of the year. It also lists the total revenue based on the water 
consumption not considering any effect of demand elasticity of consumers. This gives an intuitive 
idea of how much one would receive in revenues by changing the pricing schemes while everything 
else remains constant (this quantity is also specified per quarter). However, a change in the pricing 
schemes comes with changes in water consumption. Hence, the total revenue that one really collects 
is different. This is listed in the total revenue after change in the water consumption, which has also a 
breakdown in quarters. 

In the following example (see Figure 3) one can see that a new pricing scheme is in effect. The 
scheme is such that if the water consumption would remain the same (at the level of 51,949 m3 per 
year) for this population, then the total revenue would increase by 11.46% (from 68,216.10 euro to 
76,034.28 euro). However, due to the fact that the water consumption decreases with 9.22% the 
total increase in revenues is actually less than 11.46%. It turns out that the revenues increase only by 
0.27%. This example directly illustrates the difficulty in assessing pricing schemes. In cases where one 
expects that the revenues go up while at the same time water usage is reduced, it turns out that in 
practice different numbers correspond to reality. This warrants the development of a dynamic pricing 
tool.  

 
Figure 3: Statistics of a new pricing scheme. 

4. The details tab 
The tab with the details gives insight in the underlying data that the dynamic pricing tool works with. 
It is based on consumer data on water usage over a specific period. The table shows the customer 
code, the number of people in the household of the consumer, the water usage over the different 
quarters, the water bill in each quarter, the new price for the consumer of the new policy per 
quarter, and the water usage based on the new price per quarter. The columns BM Cons 1 to BM 
Cons 4 denote the water consumption in m3/household for that quarter in the baseline scenario. The 
columns BM WB Q1 to BM WB Q4 depict the expenditures in the baseline scenario in euros for that 
quarter. The columns WB Q1 to WB Q4 are the expenditures in the new scenario in euros for that 
quarter. Finally, Cons Q1 to Cons Q4 denote the water consumption in the new scenario in m3 per 
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household. The data on this page essentially aggregates to the statistics on the main tab. The 
dynamic pricing tool internally calculates for each household the effect of price changes using the 
price demand elasticity and then aggregates this data on the statistics tab. Figure 4 gives an 
impression of part of the data on the detailed level.  

 

Figure 4: Detailed information on the household level. 

5. The influence tab 
When a pricing scheme has been set the main page calculates several statistics, of which the most 
important ones are the effect on water consumption and total revenues. However, for a complete 
picture, it is necessary to also evaluate how this impacts the household on an individual level. The 
details tab already give some insight into individual behaviour, however, the influence tab allows for 
further analysis. The table on this tab provides a sorted overview of the top 10 households that are 
affected most in several ways. One can select the top 10 households that have the highest 
expenditure, but also the top 10 households that have the highest reduction in water consumption. 
The table lists the costumer code, the number of people in its household, the total water 
consumption and water bill under the benchmark policy, and the total water consumption and water 
bill under the new pricing policy. The last two columns display the difference in expenditure of the 
consumer (in %) and the difference in water consumption (in %). Both of these columns can be 
sorted on to generate different top 10 listings.  

Figure 5 depicts are screenshot of the table. One can see that the household set by this policy are 
affected such that there is an increase in expenditures of at most 5.59%. At the same time, this 
household, as a result of price changes, will use 14.44% less water. 

 
Figure 5: Influences on the household level. 
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6. The simulation tab 
There are many different pricing schemes that can be devised and evaluated. The different 
combinations of the flat rate, the volumetric brackets and the respective prices therein are immense. 
Therefore, one needs to be assisted in the evaluation of different pricing schemes. The simulation tab 
provided help in this requirement. This module simulates a large number of randomly generated 
pricing policies for a given price demand elasticity and flat rate. It change the volumetric brackets 
and the prices therein. For each simulation the module records several statistics, in particular, the 
difference in water consumption (in %) and the difference in revenues (in %) simulated over a period 
of one year. The module displays the Pareto frontier of the different pricing schemes, i.e., all 
combinations of the two performance indicators.  

Figure 6 displays the Pareto frontier for a specific setting (in this case, an elasticity of -0.4 and a flat 
rate of 12 euro). The results show that it is hard to obtain both an increase in revenues and reduction 
in water consumption at the same time. One the one hand, an increase in prices has such an impact 
on the reduction of water consumption that it will not generate additional revenues. On the other 
hand, lowering pricing is also a possibility. This will increase the water consumption, but will not 
generate sufficient demand that additional revenues are generated. Hence, the curvature of the 
graph.  

Note that there a few policies that do attain a higher revenue while at the same time also reduce 
water consumption (there is a point at -6.5% in water consumption and 1.09% in revenues), 
however, the final result depends on the value of demand price elasticity index. These are quite rare 
though and indicate that setting a good pricing schemes is a difficult problem that needs to be 
approached with considerable care. 

 

Figure 6: Pareto frontier of different pricing schemes. 

The price demand elasticity is a very important factor in this analysis. If the elasticity changes from 
the value -0.4 to -0.3, then there are more policies that attain better performance in water 
consumption and revenues simultaneously. In Figure 7 we can see how the graph changes as the 
elasticity changes. It clearly shows that there are more points above the zero-line for the revenues. A 
similar analysis can be done with the flat rate. 
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Figure 7: Pareto frontier of different pricing schemes with reduced price elasticity. 

The graph depicts the realm of possibilities of different pricing schemes. In order to get more insights 
in the type of policies that obtain these result, a table is presented with all simulated policies and 
there performance. The table lists the policy, identified by a vector of the brackets and the price 
therein, the difference in water consumption (in %), the difference in revenues when no difference in 
consumption is taken into account (in %), and the expected revenues taking into account the changes 
in water consumption (in %).  

Figure 8 shows a screenshot of the table. There are filters for sorting the results on the different 
performance indicators. Currently, the table is sorted on the final revenues. The discrepancy 
between the different revenue values shows that the changing a pricing scheme while ignoring the 
elasticity in water consumption has potential threats. The ninth policy shows that in the pricing 
scheme one would expect an increase in revenues if one ignores consumer behavior, however, in 
practice one would observed a decrease in revenues. Note that the fourth policy achieves both a 
reduction in water consumption while at the same time the revenues are increased. 

 
Figure 8: Details on the simulated policies. 

 

 

 



11 
 

7. Conclusion 
 

The dynamic pricing tools allows to simulate different pricing schemes under different assumption. It 
shows that the dynamic pricing problem is a hard problem in which a lot of care needs to be taken. 
The policies that are simulated need to be judged together with the information on the influences 
tab. One need to find a balance between water reduction, increase in revenues, and feasibility of the 
policy in terms of influences and fairness. The dynamic pricing tool assists in finding this balance and 
has the potential to be integrated in important pricing policy decisions at a strategic level. 
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