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About this document 
In 2013, Ofcom published a report titled “The availability of communications services in the 
UK”.1 This included an econometric analysis of factors that affect the level of 3G mobile 
coverage available to consumers in different areas.  

This report sets out to update that analysis using 3G coverage data for 2015, and also 
extends it to consider 4G coverage. 

1 The availability of communications services in the UK, 
http://stakeholders.ofcom.org.uk/binaries/research/markets-infrastructure/economic-geography.pdf, 
May 2013 
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Section 1 

1 Executive summary 
In 2013, Ofcom published a report titled “The Availability of Communications Services in the 
UK”. This included regression analysis to assess factors that affect the level of 3G mobile 
coverage available to consumers in different areas. Here, we update that analysis using 3G 
coverage data for 2015, and also extend it to consider 4G coverage. 

For both 3G and 4G coverage, we find that population density is the factor that has the 
largest impact on the likelihood that consumers in a given area will be able to receive good 
coverage from all four MNOs. This is followed by: the affluence of the local population, the 
proportion of the local population that is aged under 60, and local topography. The 
magnitude of the impact that each factor has on the likelihood of good coverage is similar for 
both 3G and 4G. 

We also find that most of the differences in terms of the level of 3G/4G coverage among 
nations and regions of the UK is mainly due to the factors described above, and not to 
factors specific to individual nations and regions. Once the factors above are taken into 
account, the probability of good coverage is relatively similar between different parts of the 
UK. 

For 4G, relative to 3G, there remains more unexplained variation in coverage among 
regions. However, it is perhaps too early to draw inferences from such differences. MNOs’ 
4G roll-outs are ongoing and so the coverage data used represent only a snapshot of a 
dynamic environment. Over time, as 4G matures, we expect that the amount of unexplained 
regional variation may become smaller, as it has for 3G. 

Previously, we found that different factors from the ones above seemed to have restricted 
the availability of 3G mobile services in Northern Ireland. At the time, we understood that 
relatively strict planning laws, community opposition and changing network plans by the 
mobile network operators themselves may have driven this result. In 2015, 3G coverage in 
Northern Ireland is now very similar to other parts of the UK. This catch-up may be partially 
attributable to planning law revisions implemented in 2013, which granted limited permitted 
development rights for existing mobile masts in certain circumstances. 2   

 

2 The Planning (General Development) (Amendment) Order (Northern Ireland) 2013 (S.R. 2013 No. 
96), http://www.legislation.gov.uk/nisr/2013/96/made 
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Section 2 

2 Introduction 
The decision to offer mobile coverage in a particular area is essentially a commercial 
judgement by the MNOs.  Profitability will depend on the likely demand for mobile network 
services and the costs of providing these services. Areas where demand is likely to be weak 
and/or where coverage is expensive to provide are less likely to have good coverage. 

The main drivers of local availability are likely to be differences in the density and 
composition of the local population (affecting the local demand for 3G/4G services) and the 
topography of the local area (causing local variations in the cost of providing 3G/4G 
services). We see this pattern in the data: areas with good 3G/4G coverage tend to be 
located in lower-lying, more densely populated areas, and areas with poor 3G/4G coverage 
tend to be located in areas that are higher above sea level and more sparsely populated. 

Using detailed data provided by MNOs, we undertook a statistical analysis of 3G and 4G 
mobile coverage. We use a relatively simple entry model to investigate the factors that affect 
the MNOs’ local entry decisions. This allows us to look behind raw averages and gain a fuller 
understanding of the drivers of mobile coverage.  

Our findings are summarised as follows. 

• A more densely distributed local population appears to increase the likelihood of 
good 3G and 4G coverage. We find that the difference in the probability of good 
coverage by all four MNOs between a densely populated and a sparsely populated 
area (as identified by the inter-quartile range within our sample) is around 14.2 
percentage points for 3G and 17.5 percentage points for 4G. 

• The composition of the local population also seems to matter; an area with a larger 
proportion of the local population being aged over 60 has a negative influence on the 
probability of good coverage by all four MNOs (roughly 8 percentage points less 
when compared to a “younger area” for both 3G and 4G). Meanwhile, the difference 
in the probability of good coverage between a more and less affluent area is roughly 
7 percentage points for both 3G and 4G. 

• Local topography also appears to affect coverage. All else being equal, the difference 
in the probability of good coverage by all four MNOs between a low lying area and an 
area high above sea level is 2 percentage points for 3G and 0.5 percentage points 
for 4G. 

• We find that differences in the demand and cost factors discussed above appear to 
explain a significant proportion of the variation in the level of 3G/4G coverage 
available to consumers in the different nations and regions of the UK.  

• For 4G, relative to 3G, there remains more unexplained variation between regions. 
This appears to be driven primarily by the roll-outs of O2 and Vodafone. However, we 
note that the coverage data is just a snapshot of ongoing roll-outs. We expect that 
over time these unexplained regional differences will become smaller as for 3G. 

• Northern Ireland, which in 2012 lagged behind in terms of 3G coverage – even after 
accounting for differences in demand and cost factors – appears to have caught up 
with other parts of the UK. This may be partially attributable to planning law revisions 
that were implemented in 2013. 
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Section 3 

3 Data and methodology 
3.1 Data 

Our dataset was assembled from a number of sources. Detailed data were collected from 
MNOs on predicted outdoor 3G and 4G coverage in 2015. We used these data to construct 
a dataset of mobile phone signal strength across the UK in 200 metre by 200 metre pixels. 
For the purpose of this paper we then classified an MNO as having good coverage in a pixel 
if its signal strength exceeded -100 dBm for 3G or -113 dBm for 4G. 

Since this analysis was last carried out in 2013 we have changed the geographic frame on 
which data about local demand and cost conditions (e.g. population density, age structure, 
affluence, and topography) is based. Previously we used data at the postcode sector level 
as a proxy for these factors. Here we instead use the characteristics of a circle of radius 1km 
drawn around each coverage pixel (henceforth referred to as a ‘coverage area’).3   

By using a coverage area as the geographic frame our proxies for local demand and cost 
conditions should more closely mirror those faced by an MNO in deciding to deploy a cell, 
rather than being somewhat arbitrarily defined by postcode sector boundaries. 

We calculate the relevant data for each coverage area using a spatial database.4 
Information about the local population, such as its age profile and affluence, is from UK 
census data obtained at either the postcode or output area level.5 Topographic information is 
from the Consortium for Spatial Information’s (CGIAR-CSI) SRTM 90m Digital Elevation 
Database v4.1.   

To demonstrate, consider Figure 1 below which shows a coverage area in a medium-sized 
town: 

• our dependent variable is the number of operators with good 3G/4G coverage in the 
200mx200m pixel at the centre of the image; 

• the local population is obtained by summing over all of the postcodes located within 
the coverage area; 

• information about the local population, such as its age profile and affluence, is 
obtained by summing over the population-weighted census output area centroids 
within the coverage area, and; 

• summary statistics for the topography of the coverage area (median height, standard 
deviation of height) are calculated using the elevation database. 

3 We use a radius of 1km, but our results do not materially change using distances from 0.5km to 
2km. This interval roughly corresponds to the range of a typical cell site across a variety of 
frequencies and environments. See, for instance, Table 8 in Recommendation ITU-R M.1768-1 
(04/2013) at https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.1768-1-201304-I!!PDF-E.pdf 
4 PostgreSQL with PostGIS extension 
5 A simple population count is available at the postcode level. The "output area" is the most detailed 
level at which all other (bulk) census data is released in order to preserve anonymity. 
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Figure 1: Coverage area example 
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Table 1 provides a list and description of the variables used in our analysis. 

Table 1: Descriptions of variables 

Variable name Description 

num_3g_ops/num_4g_ops The number of operators with good coverage in a 200 metre by 200 
metre pixel. This variable can take the value of 0, 1, 2, 3 or 4. 

ln_pop The population within the coverage area. We measure population in 
natural logarithms. 

pct_abc1 
The approximate percentage of the population within the coverage 
area that reside within a household classified within socioeconomic 
groups A, B or C1. 

pct_under25 The approximate percentage of the population within the coverage 
area that are aged under 25. 

pct_over60 The approximate percentage of the population within the coverage 
area that are aged 60 or over. 

height_median The median height above sea level, in metres, of the coverage area. 

height_stdev The standard deviation of the heights of the coverage area. 

urban_code This is a categorical (dummy) variable that identifies the coverage 
area as either: urban, semi-urban or rural. 

region 
This is a categorical (dummy) variable that identifies the part of the 
UK that the coverage area is situated within.  This is either the nation 
in the case of Scotland, Wales and Northern Ireland or the region for 
England. 

 

Summary statistics 

Table 2 provides some summary statistics for the dependent and continuous explanatory 
variables used in our analysis. 

Table 2: Summary statistics 

Variable name Min 25th 
percentile Median Mean 75th 

percentile Max 

num_3g_ops 0 4 4 3.64 4 4 

num_4g_ops  0 1 3 2.33 4 4 

population 0 981 4,434 6,165 9,289 63,382 

pct_abc1 7% 43% 54% 54% 65% 100% 

pct_under25 0 26% 29% 29% 32% 95% 

pct_over60 0 20% 25% 25% 30% 98% 

height_median -3 30 62 74 105 511 

height_stdev 0 6 10 14 17 190 
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Figure 2 below shows that areas with good coverage by a greater number of operators are 
typically more densely populated. 

Figure 2: comparison of average population density by number of 3G/4G operators 

 

In terms of topography, poor coverage would appear more likely in more mountainous areas 
of the UK.  Figure 3 illustrates this by showing the average height above sea level of 
coverage areas by the number of operators with good coverage. 

Figure 3: average median height of coverage areas by the number of 3G/4G operators  

 

Urbanity would appear to have an influence on the number of operators. Figure 4 shows that 
the average number of 3G/4G operators with good coverage is relatively higher in semi-
urban than rural areas, and higher still in urban areas. The magnitude of this urban-rural 
divide is greater for 4G than 3G coverage. 
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Figure 4: average number of MNOs with good coverage in urban, semi-urban and rural areas 

 

3.2 Methodology 

To further our understanding of the factors driving the availability of 3G and 4G mobile 
services across the UK, we undertook multiple regression analysis. Simple averages, such 
as those presented above, typically contain a number of effects. For example, there are 
differences in the average number of operators with good coverage between locations, but 
there are also differences in terms of population, age structure, affluence, topography and 
rurality. This makes it difficult to draw firm conclusions. Regression analysis enables us to 
examine how a given factor affects coverage whilst holding all other factors constant. 

We had two primary aims in undertaking this analysis: 

• to assess whether and to what extent possible explanatory factors (for example, the 
characteristics of the local population and the topography of the local terrain) have an 
effect on the likelihood of 3G and 4G mobile coverage; and, 

• to assess the extent to which regional differences in 3G and 4G mobile coverage can 
be explained by these factors. 

Our analysis uses a regression technique6 that is designed to be used when the dependent 
variable takes only a limited number of values (such as 0, 1, 2, 3 or 4 operators) and the 
order of these values matters (a larger number of operators implies better coverage). 

The model predicts the probability that a coverage pixel will have 0, 1, 2, 3 or 4 operators 
with good 3G/4G coverage based on the explanatory variables listed in Table 1 above. 
These variables fall broadly into three categories: 

• demand factors. Variables that describe the size of the local population, as well as its 
composition in terms of age and affluence, are likely to influence demand for 3G and 
4G mobile services; 

• cost factors. Variables such as the density of the local population and the 
characteristics of the local terrain are likely to influence the costs of providing 3G and 
4G mobile services; and, 

6 Specifically, an ordered probit model 
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• location-specific fixed effects. These variables capture unobserved variations in 
demand and costs specific to a particular location. For example, the indicator for 
Scotland will pick up any effects specific to Scotland but not accounted for elsewhere 
in the model, so it will not include population or topography but will pick up the net 
effect of other specific factors like Scottish planning laws. 

We have performed various checks of the model to ensure that it is sound.7 However, we 
note that there are still limitations. The variables used are not necessarily perfect proxies for 
the underlying demand/cost factors. For instance, our topography variables (median and 
standard deviation of elevation within the coverage area) may not be granular enough to 
adequately describe more extreme terrain characteristics such as valleys. 

 

7 For instance, some care must be taken when assessing the statistical significance of our results as 
errors are likely to be correlated within clusters of coverage pixels that are in close proximity to each 
other. As such, we have used clustered standard errors where clusters are defined by coverage pixels 
that are within the same 10kmx10km grid square. We have also conducted robustness checks with 
respect to the coverage area radius parameter, as well as trialling alternative specifications. 
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Section 4 

4 Results 
The results of our analysis for both 3G and 4G are presented in Table 3 below.  

Table 3: Results of regression analyses (radius of coverage area = 1km) 

 Dependent variable 

 num_3G_ops num_4G_ops 

population   

ln_pop 0.334*** 0.315*** 

pct_abc1 1.626*** 1.454*** 

pct_under25 -1.858*** -0.698* 

pct_over60 -4.141*** -3.333*** 
 

  

topography   

height_median -0.00139*** -0.000290 

height_stdev -0.0118*** -0.00624*** 
 

  

urban_code   

semi-urban 0.404*** 0.114*** 

urban 1.743*** 1.116*** 
 

  

region   

East of England -0.127 -0.0532 

London 1.060*** 0.401** 

North East 0.00646 0.585*** 

North West 0.428*** 0.464*** 

Northern Ireland -0.0282 -0.155 

Scotland -0.327*** -0.00273 

South East 0.606*** 0.505*** 

South West 0.0397 -0.143 

Wales -0.176** -0.541*** 

West Midlands 0.262*** -0.0562 

Yorkshire & The Humber 0.322*** 0.590*** 
   

Observations 508,940 508,940 
Prob > chi2 0.0000 0.0000 
Pseudo R-squared 0.2698 0.2057 

 

 
*** p<0.01, ** p<0.05, * p<0.1 
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The results of models of this type require careful interpretation.8 The coefficients in Table 3 
only give us an indication of the direction of the effect of each explanatory variable. For the 
magnitude of the effects we must perform some further calculations, which can be found in 
the ‘Marginal effects’ subsection.9 

• Population density: the variable ln_pop describes the population within the coverage 
area. As the size of the coverage area is fixed, ln_pop also describes population 
density. The positive and significant coefficient on ln_pop in both the 3G and 4G 
models indicates that increased local population density has a positive effect on the 
likelihood of good 3G and 4G mobile coverage. 

• Age structure: the variables pct_under25 and pct_over60 describe the age profile of 
the local population.  For 3G, the coefficients on both of these variables are negative 
and significant at the 1% level. This indicates that a larger "working-age" population 
(i.e. the base group, aged 25-59) has a positive impact on the likelihood of good 3G 
coverage. For 4G, both coefficients are again negative, but pct_under25 is significant 
only at the 10% level (pct_over60 remains significant at the 1% level). Consequently, 
while it appears that a larger proportion of the local population being aged over 60 
has a negative influence on 4G coverage, it is less clear whether the proportion aged 
under 25 has a significant impact (as it appears to have for 3G). 

• Affluence:  the variable pct_abc1 describes the affluence of the local population. A 
more affluent local population appears to have a positive influence on both 3G and 
4G coverage. 

• Topography: the variables height_median and height_stdev measure the height of 
the coverage area above sea level and the variability in the height within the 
coverage area respectively. For 3G, increasing both the height and variability of 
height appears to have a negative influence on coverage. For 4G, we observe that 
increasing the variability of height has a negative influence on coverage, but the 
effect of increasing height alone is not significant. 

• Urbanity: the variable urban_code identifies whether the coverage area is situated in 
a rural, semi-urban or urban area. The coefficients show the effect of being in the 
semi-urban or urban category relative to the comparator category (rural). The results 
indicate that there will be a higher likelihood of good 3G and 4G mobile coverage in 
semi-urban when compared to rural areas, and higher still in urban areas. 

• Region: this is a categorical (dummy) variable that identifies the region of the UK in 
which a coverage area is located. The coefficients on these variables show the effect 
of being within the particular region of interest relative to the comparator region (in 
this case the East Midlands). We examine how the region in which a given coverage 
area is located affects the likelihood of 3G/4G coverage in more detail under 
‘Marginal effects’. 

8 Our regression technique uses the data to fit a model that predicts a ‘latent variable’.  This is a 
variable that can be thought of, broadly, as a score giving the favourableness of the coverage area 
depending on its characteristics. The higher this value, the more likely it is that the coverage area has 
a higher number of operators with good coverage. The model then fits a series of ‘cut-offs’ that 
determine how this score translates to the probability of each category (0, 1, 2, 3 or 4 operators with 
good 3G/4G coverage). 
9 Note that it is possible for a variable to have an insignificant effect on the latent variable, but to have 
a significant marginal effect (as is the case for height_median in the 4G model) 
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Marginal effects 

As mentioned above, the coefficients returned by our regression technique show only the 
direction of the effect of each explanatory variable on the likelihood of 3G/4G coverage. 

Ultimately, we are also interested in the magnitude of the impact that each variable has on 
coverage. In particular, we will focus on how the characteristics of a coverage area affect the 
predicted probability that it will receive good 3G or 4G coverage from all four operators 
(henceforth, ‘full’ 3G/4G coverage).   

For each explanatory variable, we calculate the average probability that a coverage area will 
have full 3G/4G coverage when that variable is at either a ‘high’ or ‘low’ value.10 The 
difference between the probabilities associated with these ‘low’ and ‘high’ values for each 
explanatory variable allows us to compare their relative impacts. 

3G 

Table 4 below shows the effects of the continuous explanatory variables on the likelihood of 
full 3G coverage, calculated as described above. 

Table 4: Impact of continuous variables on average predicted probability of full 3G coverage 

Variable Lower Upper Difference 

population 76.1% 90.3% 14.2% 

pct_abc1 75.2% 81.8% 6.6% 

pct_under25 79.3% 77.3% -2.0% 

pct_over60 84.7% 77.1% -7.6% 

height_median 80.2% 78.2% -2.0% 

height_stdev 81.0% 78.5% -2.5% 

 

As Table 4 shows, population appears to have the greatest effect of the explanatory 
variables on the likelihood of a coverage area having four 3G operators with good coverage. 
On average, a coverage area at the 75th percentile for population has a 14.2 percentage 
point higher probability of good 3G coverage than a coverage area at the 25th percentile for 
population.   

Figure 6 shows the average predicted probability of full coverage as the population of a 
coverage area varies continuously from the 25th to the 75th percentile. We observe that 
population has a diminishing marginal impact. In other words, an extra 1000 people residing 
in a sparsely populated area has a greater impact on coverage than an extra 1000 people 
residing in a more densely populated area. 

10 Corresponding to the 25th and 75th percentiles of the relevant variable 
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Figure 6: Impact of population on average predicted probability of full 3G coverage 

 
Table 5 shows the effect of the variable urban_code on the average predicted probability of 
full 3G coverage. An area classified as semi-urban has, on average, a higher probability of 
full coverage than a rural area. The same holds for an urban area relative to a semi-urban 
area. 

Table 5: Average predicted probability of full 3G coverage by urbanity 

Urbanity Pr(4 
operators) 

Rural 73.6% 

Semi-urban 82.4% 

Urban 97.2% 

 
 Coverage in some parts of the UK is below the national average. However, a region may 
have below-average coverage in part because it is less densely populated or has more 
challenging terrain than other regions. Regression analysis allows us to examine how much 
of the regional variation in 3G/4G coverage can be explained by differences in the demand 
and cost factors included in our model.  

In Figure 7 below we show both ‘actual’ and ‘adjusted’ geographic 3G coverage for the 
different nations and regions of the UK (the dashed lines in each figure represent the UK 
average).  

Adjusted coverage is a prediction of the level of 3G/4G coverage by all four MNOs if a region 
were just as densely populated, affluent, youthful, urban and hilly as the UK as a whole. 
After taking these factors into account the apparent differences in 3G/4G coverage between 
regions reduce markedly (reflected by the smaller variation about the UK average for 
adjusted coverage relative to actual coverage). 
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For instance, the level of actual 3G coverage by all four MNOs in Wales is relatively low at 
55%. However, Wales is also relatively sparsely populated and hilly. Our model predicts that 
the level of 3G coverage available to consumers in Wales would not differ as greatly relative 
to other regions if demand and cost conditions were more similar to those for the UK as a 
whole (indicated by adjusted coverage of 73%). That is, the majority of the 23 percentage 
point deviation of actual 3G coverage in Wales from the UK average (78%) appears to be 
explained by the small number of demand and cost factors that we have taken into account. 

In principle, if it were possible to perfectly capture and model all factors that affected the 
MNOs’ coverage decisions, our estimates of adjusted coverage would be exactly the same 
across all regions (i.e. there would be no deviation about the UK average; all variation would 
have been explained).  

However, in practice, MNOs’ coverage decisions are influenced by factors that we do not 
control for or can only measure imperfectly. For instance, it is unlikely that the two variables 
we use to measure local topography (median height and variation in height) are granular 
enough to adequately control for more extreme terrain characteristics such as valleys. 
Consequently, there remains some unexplained variation; this is represented by the 
remaining gap between adjusted coverage and the UK average.  
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We carried out similar analysis (for 3G only) in 2012. In Figure 8 below we show adjusted 
coverage using both 2012 and 2015 3G coverage data. Adjusted 3G coverage has 
increased significantly across all nations/regions between 2012 and 2015, with the UK 
average increasing from 61% to 78%. 
 

 
Figure 8: Adjusted geographic 3G coverage by all four MNOs, 2015 vs. 2012 

  
In 2012, adjusted 3G coverage in Northern Ireland (43%) was significantly lower than in 
other parts of the UK. This implied that other factors negatively affected 3G coverage there. 
At the time, we understood that relatively strict planning laws, community opposition and 
changing network plans by the mobile network operators themselves may have driven this 
result. 

Adjusted 3G coverage in Northern Ireland (76%) is now very similar to other parts of the UK. 
This catch-up may be partially attributable to planning law revisions implemented in 2013, 
which granted limited permitted development rights for existing mobile masts in certain 
circumstances.11   

 
 
 
 
 
 
 
 
 
 
 

11 The Planning (General Development) (Amendment) Order (Northern Ireland) 2013 (S.R. 2013 No. 
96), http://www.legislation.gov.uk/nisr/2013/96/made 
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4G 
 
Table 6 shows the effects of the continuous explanatory variables on the likelihood of full 4G 
coverage. The table was constructed in the same way as for 3G above. 

Table 6: Impact of continuous variables on average predicted probability of full 4G coverage 

Variable Lower Upper Difference 

population 17.9% 35.4% 17.5% 

pct_abc1 25.3% 32.3% 7.0% 

pct_under25 29.3% 28.3% -1.0% 

pct_over60 31.7% 23.8% -7.9% 

height_median 28.8% 28.3% -0.5% 

height_stdev 29.4% 27.8% -1.6% 
 
As Table 6 shows, population tends to have the greatest effect of the explanatory variables 
on the likelihood of a coverage area having four 4G operators with good coverage. On 
average, a coverage area at the 75th percentile for population has a 17.5 percentage point 
higher probability of good 4G coverage than a coverage area at the 25th percentile for 
population.  

Figure 9 shows the average predicted probability of full coverage as the population of a 
coverage area varies continuously from the 25th to the 75th percentile. Some operators 
currently have relatively limited 4G rollouts, so we also show the average predicted 
probability of a coverage area having “at least three” 4G operators. 

Figure 9: Impact of population on average predicted probability of full 4G coverage 

  

0%
10%
20%
30%
40%
50%
60%
70%
80%

0 2000 4000 6000 8000 10000

Pr
ob

ab
ili

ty
 

Population 

Pr(at least three 4G
operators)

Pr(four 4G operators)

15 



 

Table 7 shows the effect of the variable urban_code on the average predicted probability of 
both full 4G coverage and 4G coverage by at least three operators. An area classified as 
semi-urban has, on average, a higher probability of good coverage than a rural area. The 
same holds for an urban area relative to a semi-urban area. 
 
Table 7: Average predicted probability of 4G coverage by urbanity 

Urbanity Pr(4 
operators) 

Pr(at least 3 
operators) 

Rural 19.7% 47.4% 

Semi-urban 22.4% 51.0% 

Urban 51.3% 78.7% 
 

Figure 10 displays actual and adjusted 4G coverage by nation/region. As for 3G, controlling 
for differences in demand and cost factors appears to explain some of the regional 
disparities in coverage.  

For instance, London currently has by far the highest level of full 4G coverage (85%). 
However, the difference between the actual and adjusted probabilities (roughly 50 
percentage points) suggests that the majority of the disparity in 4G coverage between 
London and other parts of the UK can be explained by its relatively favourable demand and 
cost conditions (it is very densely populated and relatively affluent). 

 

Figure 10: Actual vs. adjusted geographic 4G coverage by all four MNOs, 2015* 

 

 

 

 

 

 

Comparing Figures 7 and 10, there remains relatively more unexplained regional variation in 
4G compared to 3G coverage. This is reflected by the greater amount of dispersion about 
the UK average for 4G. 

To investigate, we estimated separate models for each MNO. We found that the results for 
4G in Figure 10 are largely driven by the coverage decisions of O2 and Vodafone (who have 
a national active network-sharing agreement under the Cornerstone partnership).  

 

* Three have no 4G coverage in Northern Ireland. As such, we do not compute an adjusted probability 
of coverage by all four MNOs for Northern Ireland. 
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After taking into account differences in demand and cost factors there remains a larger 
amount of unexplained regional variation for 4G coverage. However, we note that 4G roll-
outs are ongoing and this data represents only a snapshot of a dynamic environment. Over 
time, as 4G matures, we expect that the amount of unexplained regional variation may look 
more similar to that for 3G. 
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