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1 	Introduction 
This paper sets out to provide insight into the processes involved in the development of options for consideration in relation to the configuration of constituencies.  It follows on from, and can usefully be read in conjunction with, the Scoping Paper, EC 2.5.

The Scoping Paper itself is focussed on the terms of reference, and provides background and an overview of the constitutional and legislative provisions in relation to constituencies.  

This paper aims, in particular, to provide a deeper insight into the concept of variance, and related parameters, and to present an outline of the procedure for how options for consideration are developed.  






2 	Variance 
Introduction 
It is of interest to review the concept of Variance, why it is important, how it is calculated and what it can tell you at a glance when considering options in different constituencies. 

The Variance is generally expressed as a percentage figure.  Although, it can also be expressed as a population figure, and this is also useful.  When the term “Variance” by itself is used, it should always be understood to refer to the Percentage Variance.  

In any consideration of an option for a constituency, the figure for the percentage variance is always the primary consideration.  If it is not in a reasonable range, then the proposed option will be changed until it is in a reasonable range, or the option will be discarded.  As has been noted in the Scoping Paper, any value between +5% and -5% is considered reasonable. However, values between +5% and +8%, or -5% and -8% may be accepted, if the overall consideration of the terms of reference is such as to lead to that conclusion.  Values outside the range -8% to +8% have never been regarded as acceptable and would not be put forward as the basis of a viable option.  

Calculation of Variance 
The variance in a particular constituency depends on the following four parameters: 
· 1 – The total population of the State; 
· 2 – The total membership of the Dáil; 
· 3 – The population in the constituency; 
· 4 – The number of seats in the constituency. 

Two important figures derived from the above are: 
· 5 – The population per TD nationwide; 
· 6 – The population per TD in a particular constituency. 

1 – The preliminary total population of the State is fixed in the census at 5,123,536.  

2 – The total membership of the Dáil is to be decided by the Electoral Commission.  The Electoral Act 2022 provides that it shall be not less than 171 and not more than 181 members. It is important to note that in the context of the current constituency review, final decisions on all of the options to be presented cannot be made until this figure is finalised. 
3 – The population in a particular constituency is the point at which consideration of different options, each with different populations in the constituency, becomes the most changeable parameter.  

4 – Similarly, the number of seats in the constituency is a changeable parameter.  If more seats are proposed in a given constituency, then there must be correspondingly a higher population proposed in order for the variance to be in a reasonable range. 

5 – Once the total membership of the Dáil is fixed for the purposes of calculation, then a value for the population per TD, on a nationwide basis, can be calculated. This is a derived figure and is the total population divided by the membership of the Dáil. Thus, it will change, depending on the value of the latter.  

In a 174 member Dáil it will be: 
5,123,536 ÷ 174 = 29,446 – This figure is the Population per TD Nationwide 

In a 178 member Dáil it will be: 
5,123,536 ÷ 178 = 28,784 – This figure is the Population per TD Nationwide 

This derived figure is the basis for determining the Variance in a given proposed option for a particular constituency configuration. 

Note that the figure for the population per TD nationwide is lower if the number of TDs in the Dáil is higher.  

6 – The population per TD for a given constituency in a particular option is calculated, and the percentage difference between this figure and the nationwide population per TD is the Percentage Variance for that option in that constituency. 

Example 1: 
For example, in a proposed constituency configuration of 3 seats, with a 174 member Dáil; if the population is 92,048, then the population per TD would be 92,048 ÷ 3 = 30,683. 

Percentage difference is calculated by taking this figure, subtracting the population per TD nationwide:  30,683 – 29,446 = 1,237. 
Divide this figure by the population per TD nationwide: 
1,237 ÷ 29,446 = 0.0420, and multiplying by 100 to express as a percentage: 
0.0420 * 100 = +4.20%. 
Example 2 
As a second example, if the population was 85,688, then the percentage variance would be: 
85,688 ÷ 3 = 28,563. 
28,563 - 29,446 = -883. 
-883 ÷ 29,446 = -0.29987. 
-0.29987 * 100 = -2.9987. 
With rounding applied = -3.00% 

Another way of expressing variance is the population variance, which can be expressed as either the Population Variance itself, or the Population Variance per TD. 

It only applies in a particular constituency, and in a particular option presented for consideration.  

Taking another look at Example 1 above, the population in the proposed constituency is 92,048. This is a 3-seat option, so if we take the nationwide population per TD of 29,446 and multiply it by 3 we get 88,338.  The difference between these figures is 3,710.  This figure is the Population Variance.  

Dividing this by the number of seats, 3, gives 1,237, which is the Population Variance per TD, and which it can be seen occurs in the calculations above.  

The Population Variance figure is useful, since it shows that in this case, if the population of the proposed constituency option was reduced by this amount, 3,710, then the population would be 88,338 and the percentage variance would be exactly 0.00%.  

Change of Variance with Total Dáil membership 
In Example 1 above, a constituency with a population of 92,048 in a Dáil with total membership of 174 had a variance of +4.20%.  

To reiterate Example 1: The calculation is as follows in a 174 member Dáil: 
5,123,536 ÷ 174 = 29,446 – this is the Population per TD Nationwide; 
90,249 ÷ 3 = 30,683 – this is the Population per TD in the constituency; 
30,683 – 29,446 = 1,237 – this is the Population Variance per TD in the constituency; 
1,237 ÷ 29,446 = 0.0420 – divide by population per TD nationwide; 
0.0420 * 100 = +4.20% – multiply by 100 to express as a percentage. 

However, it can be seen in a 178 member Dáil, following Example 1 again, that the figures work out slightly differently: 

5,123,536 ÷ 178 = 28,784 – This figure is the Population per TD Nationwide 
90,249 ÷ 3 = 30,683 – this is the Population per TD in the constituency; 
30,683 – 28,784 = 1,899 – this is the Population Variance per TD in the constituency; 
1,899 ÷ 28,784 = 0.06597 – divide by population per TD nationwide; 
0.06597 * 100 = +6.597% – multiply by 100 to express as a percentage. 
Rounding to +6.60% 

It can be seen from this that the figures for the variance in a particular constituency are appreciably different with a relatively modest change to the Total Dáil membership.  

In particular, as the number of members in the Dáil increases then the variance of all the constituencies increases. 

This can be understood in an intuitive way, by noting that a high variance means there is more population in a constituency, or region.  These must be represented by an additional seat or seats, and those extra seats, distributed from the higher total number in the Dáil, then reduce the variance back to an acceptable range, in the constituency or region under consideration.  

Meaning of Variance figure 
It is useful to have a sense of what different Percentage Variance figures mean in terms of actual population, or Population Variance.  In Example 1, the percentage variance of +4.20% means the population is 4.20% above what the population would be if the variance was exactly 0.00%.  

The standard zero variance population of a 3-seat constituency in a 174 member Dáil would be 29,446 * 3 = 88,338.  1% of this would be 883, and therefore 4% would be 883 * 4 = 3,532, or 4.2% = 3,709.  

It is also very useful to be able to make a quick ballpark estimate of the figure for Population Variance from the Percentage Variance.  This can be done by noting that each seat accounts for approximately 30,000 of population.  So 3 seats accounts for about 90,000 of population.  1% of this figure is 900, so 5% is 4,500.  So, adding or subtracting that amount of population will change the variance by plus or minus 5%, respectively, approximately.  
It is important to be clear that the Population Variance will be larger, for a given percentage variance, in a 4 or 5 seat constituency than for a 3-seat constituency.  

For example, in a 4-seat constituency, the 4 seats would account for about 4 * 30,000 of population = 120,000.  1% of this is 1,200, and therefore, 5% = 6,000.  Similarly, in   5-seat constituency, 5% variance represents roughly 7,500 of population.  

There is an interesting and important corollary that arises from these figures.  If, for example, there are two adjacent constituencies, with different numbers of seats, say a 3-seat and a 5-seat, the effect of the transfer between them of the same amount of population, will affect their respective percentage variances to a significantly different degree.  

Looking at the above examples, if 4,500 of population is transferred out of a 3-seat constituency it will reduce the percentage variance by about 5%.  But transfer out of that same population from a 5-seat constituency will reduce its percentage variance by only about 3%.  

This has the effect of making 3-seat constituencies more constrained in terms of total population than 4- or 5-seat constituencies.  

Seats Earned 
A further figure that is of some assistance when considering options for constituencies is the number of seats that a particular population would earn, or be entitled to.  

This is simply the total population divided by the nationwide population per TD.  

Taking Example 1 above, again, the population is 92,048.  Dividing this by 29,446, which is the nationwide population per TD in a 174 member Dáil, gives a figure of: 

92,048 ÷ 29,446 = 3.126 seats earned. 

The figure of 0.126 is about one eighth.  So it can be seen that this constituency has extra population amounting to about one eighth of a seat. Again, this is a very useful way of getting a sense of what the position is in a constituency and what the different numbers actually mean.  




3 	Procedures 

Regional Approach 
As has been noted in the Scoping Document EC 2.5, the overall approach in developing options has been to divide the country into regions. The regions as set out, with one small exception, follow county boundaries across the country. Thus they are already in line with one of the terms of reference.  

If a small number of seats were to be added, as was the case in the 2016 review, then it would not be a useful approach, and it was not employed on that occasion.  However, the necessity to add a large number, as yet not specified, of seats, means that seats are likely to be added in all parts of the country.  Adding a seat to a constituency almost always means some boundary change is necessary, so adopting a regional approach, with divisions along county boundaries, means that the level of changes and interdependence from one constituency to a neighbouring one is somewhat contained.  It therefore becomes a much more manageable set of individual tasks. 

Development of Options 
The actual development of options centres around the use of spreadsheets.  They are used in conjunction with maps created in appropriate software, using the data provided to the Electoral Commission by the Central Statistics Office.  

The first step is to set out the existing constituencies in a table, showing the populations and seats, along with a range of derived figures, including percentage variance, population variance and so on.  

We will provide an oral briefing on some technical examples at the Commission meeting on Tuesday.
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