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BREXIT, FREXIT AND TRUMP 

 

Kevin R. Cox 

 

CONTEXT 

The results of the recent Brexit referendum and the election of Donald Trump to President of the 

US has raised questions about globalization and its future trajectory. The majority vote for 

leaving the EU seems to represent a retreat behind national boundaries that is the antithesis of 

globalization tendencies, even while it seems to be more about the movement of people than of 

goods and services – and globalization was never unequivocal about the freedom of people to 

move from one country to another. Likewise Donald Trump is commonly seen as heralding an 

era of economic nationalism in the US; his announcement that on his accession to the 

Presidency, the US will abandon the TTIP negotiations seems a confirmation of this. 

 

A common interpretation of these results is that they represent a rejection of current policies by 

the so-called ‘left behind.’ In some cases the ‘left behind’ have been portrayed as victims of 

globalization; they represent, therefore, a rebellion against the process. Another interpretation 

has stressed the role of racism. The movement of East Europeans into Britain and widespread 

anxieties about it has been widely depicted as a reason for the Brexit result. In the US, a 

revitalized racism towards African-Americans and in some cases Hispanics has been suggested 

as a reason for Trump’s success. On the other hand, it has also been attributed to an increased 

polarization of opinion between rural and urban areas.  

 

Without consideration for these wider implications, I carried out a couple of studies, both 

drawing on voting statistics for geographically defined units. The first on the Brexit case was 

completed before Trump’s success; in fact, while the general consensus was that Trump had no 

hope. The Brexit case study also looked at the possibility of Frexit; a French exit from the EU 

should the Front National succeed in placing its leader, Marine Le Pen in the French Presidency.  
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I present them here in the form in which they were originally intended: as stand-alone studies. 

They are then compared for what they might tell us about the sorts of cleavages in play and what 

those cleavages tell us about the current mood regarding globalization. 

 

BREXIT AND VOTING GEOGRAPHY 

SOME STATISTICAL ANALYSIS 

The objective here was to try to shed some light on the geography of the Brexit vote. News 

reports suggested that class and age group were significant in accounting for variations in how 

people intended to vote. There was also a strong Scotland effect towards remaining, and the 

possibility of a weaker Wales one; likewise a London effect. Migration from the EU had figured 

prominently in the lead-up to the vote. Latterly the geography of the Trump vote in the US 

Presidential election supported the thesis of strong urban/rural distinctions. Given the claim that 

the Trump election included echoes of the Brexit vote, it seemed important to explore that 

possibility.  

 

To derive measures of age and class composition and urban/rural difference, a principal 

components analysis across local authorities in England, Scotland and Wales was carried out. 

There two components with eigen values in excess of unity and these were rotated to the varimax 

criterion in order to maximize the difference between them (Table 1.) The second of these was 

clearly bringing together measures of social class composition. The first identified an urban-rural 

dimension that included both age variations – more urban populations as younger – and migrant 

presence: more urban.  

 

The proportion of the electorate in each local authority voting to Remain was then regressed on 

these two components along with Scotland and Wales as dummy variables (Table 2.) Both 

unstandardized and standardized regression coefficients are included in the table so as to 

appreciate the absolute difference that Scotland and Wales, and particularly Scotland, made. For 

local authorities at similar points on the social class and urban-rural dimensions, the vote for 

Remain in Scotland was on average over twenty percentage points greater: a quite remarkable 
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result. Meanwhile social class difference was statistically somewhat more important than the 

urban-rural dimension but not by that much. 

 

Table 1: Principal Components 

 COMPONENT I COMPONENT II 

% SOCIAL GRADES A and B 0.170 0.951 

% SOCIAL GRADES D and E 0.097 -0.971 

%AGED 20-29 0.866 -0.212 

%AGED 65 AND OVER -0.848 0.062 

LONDON LA (OR NOT) 0.756 0.240 

%BORN OUTSIDE THE UNITED KINGDOM 0.869 0.182 

POPULATION PER SQUARE MILE 0.913 0.032 

 

Table 2: %Remain regression 

 UNSTANDARDIZED STANDARDIZED 

SCOTLAND 21.424 0.577 

WALES 8.813 0.200 

URBAN-RURAL 5.429 0.524 

SOCIAL CLASS 6.039 0.582 

 

The coefficient of determination was 0.74. In other words, about three-quarters of the statistical 

variation remained ‘unexplained.’ This suggested that a look at the residuals might be useful. 

Figure 1 maps those residuals that were at least seven-and-a-half percentage points above what 

was predicted (in blue); and those where the vote for Remain was at least seven-and-a-half 

percentage points less than predicted. Aside from a small group in the West Midlands and two 

local authorities in Lincolnshire, what impresses is the relatively largely number of over-

predicteds in the London area. Those local authorities where the vote to Remain was greater than 

predicted are more peripheral in their location with clusters on Merseyside, in southeast 

Lancashire and in the west of England. Larger cities, including Bristol, Leeds, Leicester, 

Liverpool, Manchester, Norwich and York are apparent along with Oxford and Cambridge. This  
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Figure 1: Residuals above/below + 7.5 percentage points. 

 



5 

 

Figure 2: Residuals above/below + 5.0 percentage points 
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Figure 3: London: Residuals above/below + 7.5 percentage points 

 

Figure 4: London: Residuals above/below + 5.0 percentage points 

 

is a pattern that is repeated when the criteria for inclusion are relaxed to ± 5% (Figure 2). What 

this map also brings out are marked concentrations of under-prediction in some metropolitan 

regions. These include Liverpool, Manchester, Bristol, Newcastle and Leeds (taking in Bradford 

and York.) Figures 3 and 4 provide the same information for the London boroughs. Note in 

particular, how the area of concentrated over-prediction in southeast Essex, including local 

authorities in adjacent Kent extends into the London area: from Barking and Dagenham in the 
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northeast through Bexley to Bromley in the southeast. The same applies on the west where 

Hillingdon and Harrow abut the local authorities of Runnymede, Spelthorne and South Bucks. 

 

BREXIT AND UKIP 

Across all local authorities, the correlation of the Brexit vote with UKIP in the 2014 EU 

elections is fairly high (R = 0.87; see also Figure 2.) This suggests that I should have 

incorporated it into the original analysis. The problem there is that this would have made for very 

serious multicollinearity problems with class and age composition. What is particularly 

interesting though are the residuals from this regression (Figure 3.) 

 

 
Figure 2: Brexit vote 2016 regressed on UKIP vote 2014 
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Figure 3: Residuals from regressing Brexit Leave 2016 on UKIP 2014 

 

This was quite unexpected. The scatter includes only those cases where the residuals from 

regressing Brexit on UKIP were either above 7.5 or below – 7.5. What it suggests is a fairly clear 

regional pattern. Underneath the regression line are those local authorities where the Brexit vote 

was less than might have been anticipated given the proportions voting for UKIP in 2014: note 

the very strong Southeast England / London bias. Above the line are those where the Brexit vote 

was considerably in excess of what might have been anticipated by the UKIP vote: with perhaps 

a couple of exceptions, and excluding the Scottish cases, almost entirely within the North 

Midlands, South Yorkshire and Lancashire. For the most part, and with the notable exception of 

South Yorkshire / North Derbyshire and three in the North Midlands, these local authorities do  
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Figure 4: Residuals from regressing Brexit support on UKIP support. 
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not feature in the clusters identified earlier, and in fact the correlation between the residuals for 

the Brexit and UKIP regressions respectively was just short of 50%. 

 

So what might indeed have happened? In the first place, note that when %UKIP is regressed on 

the same variables as %Leave the results are different. The unstandardized coefficients for 

Scotland and Wales are approximately the same. The big difference is in the relative weight of 

the urban-rural and social class dimensions. The Brexit issue was much more socially polarizing 

along class lines than voting for an EU representative: and indeed the regional contrast picked up 

in Figures 2 and 3 is also a social class one. 

 

Table 3: Standardized regression coefficients for %Leave and %UKIP 2014; figures in parens for 

Scotland and Wales are the unstandardized coefficients. 

 % BREXIT 2016 % UKIP 2014 

SCOTLAND -0.577 (-21.42) -0.711 (-23.96) 

WALES -0.200 (-8.81) -0.191 (-7.64) 

URBAN-RURAL -0.524 -0.572 

SOCIAL CLASS -0.584 -0.247 

R2 0.74 0.73 

 

AND FREXIT? 

In the wake of Brexit, the possibility of further breakaways from the EU has been mooted. One 

obvious case is France, where the Front National, under Marie Le Pen, has been particularly 

critical of French membership and its implications. A question that immediately arises is the 

degree to which anti-EU feeling in France is tapping into similar social constituencies as in Great 

Britain. To try and address this I took a look at the vote for Le Pen in the first round of the 

presidential election for 2012. The observational units were the 96 departments. I used three 

independent variables: 

 The percent of the workforce classified as ‘Ouvriers;’ this is almost certainly not the 

same as the British census social grades D and E but there would be considerable overlap. 
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 The ratio of the population aged 60 and above to that between 0 and 25. The French 

census breakdown by age is rather coarse. I could have used the ratio 26-59 / 60 and 

above but this seemed more ambiguous. 

 The share of the total population born in the Maghreb countries of Algeria, Morocco and 

Tunisia. I wanted to draw on some measure of immigrant presence and recognize that this 

is far from satisfactory. The maximum percents are dismayingly modest: the highest was 

over nine percent in Seine St Denis, but the average a meager two percent. There are, 

though, no figures available on second generation immigrants and beyond. On the other 

hand, one might reasonably assume that there is a strong correlation in the respective 

geographies.  

The relevant correlations are as follows. I have included those between the independent variables 

as they will be of interest: 

 %Le Pen %Ouvriers Young / Old %Maghreb 

%Le Pen *    

%Ouvriers 0.459 *   

Young / Old -0.132 -0.320 *  

%Maghreb 0.051 -0.559 0.621 * 

 

In other words, while the correlations between, on the one hand, the age ratio and the immigrant 

proportions are, to say the least, modest, the correlations with the working class presence – the 

only variable to show some promise in this table – suggest that they might still be of interest.  

And so it transpires when the Le Pen vote is regressed on all three variables:   

 UNSTANDARDIZED 

COEFFICIENTS 

STANDARDIZED  

COEFFICIENTS 

% Ouvriers 0.646 0.722 

Age ratio -4.296 -0.297 

% Born in the Maghreb 1.773 0.639 

 

It is the standardized coefficients that are of particular interest since they provide evidence of 

relative explanatory significance. All coefficients are in the ‘correct’ direction. What is striking 

when compared with the simple correlations, though, is that although the % Ouvriers has the 
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highest coefficient – a standardized unit increase has the highest effect of all the variables on % 

Le Pen, the % Born in the Maghreb is also high. And in fact while the simple coefficient of 

determination for a regression on % Ouvriers was a very modest 0.21, for the multiple regression 

reported on here the coefficient of determination was about 0.40. 

 

I also looked at the residuals (see Table 4 below and Figure 5.) There is a clear pattern. The vote 

for Le Pen seems to have been over-predicted for the Paris departments and a number in the west 

of France. Under-prediction – a higher Le Pen vote than anticipated – prevails along the 

Mediterranean coast and in the northeast. But these, of course, mirror the actual Le Pen vote as is 

strikingly revealed when the residuals are plotted against % Le Pen (Figure 6.) I had not 

anticipated this and it suggests some regional snowball effect. The coefficient of determination 

was just short of 0.60. 

 

Figure 5: Positive and negative (cross-hatch) residuals 
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Table 4: Residuals from the % Le Pen multiple regression 

POSITIVE (+6) POSITIVE (+4  

TO +5.99 

NEGATIVE (-4 

TO -5.99) 

NEGATIVE (-6) 

Oise Aisne Corrèze Mayenne 

Pas de Calais Alpes Maritimes Côtes d’Armor Seine-St Denis 

Pyrénées-Orientale Aude Finistère  

Seine-et-Marne Corse du Sud Landes  

Var Gard Lot  

 Hérault Maine-et-Loire  

 Meuse Paris  

  Deux-Sèvres  

  Vendée  

  Hauts de Seine  

  Val de Marne  

 

Figure 6: Residuals from multiple regression plotted against % Le Pen 
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CONCLUSION 

What is one to make of all this? Obviously voting for the Front National is not the same as 

voting for Brexit. The FN has come out sharply against EU membership but that is a fairly recent 

addition to its agenda; one that has enabled it to increase its appeal in France’s rust belt in the 

northeast of the country. But its heartland is the Mediterranean coast and its key issue remains 

that of immigration and the Muslim presence in the country. This accounts for the strong 

relationship between the Le Pen vote and the weight in the population of immigrants from the 

Maghreb. Immigration was an issue in the Brexit vote but as I explained above (fn 1) data 

constraints made it hard to deal with. Impressionistically, though, the relative weight of 

immigration vs EU membership was different for the Brexiteers. In the case of Brexit it was 

movement internal to the EU that was important. In France it is more a case of legislating a long 

standing and growing Muslim presence that owes very little to movement within the EU.  

 

THE TRUMP VOTE IN OHIO 

Like lots of projects this one started out as a matter of personal curiosity. But as I got into it I 

began to realize that the implications were quite broad and might merit wider attention, 

particularly as news began to spread that his election had benefited from a strong urban/rural 

polarization of views. Small town America had pushed Trump over the top. The Republicans had 

always had an edge there but this was unprecedented. 

 

The fact of urban/rural difference was one of my initial presumptions. So too, informed by 

Brexit, was that Trump would probably gain from the support of those ‘left behind’ in another 

sense: incomes had increased but theirs hadn’t; and they lacked the educational qualifications to 

make them more flexible in changing job markets. I also thought that he might have gained from 

his thinly-concealed racism. Likely correlates of the Trump vote across Ohio’s eighty-eight 

counties, therefore, included: 

 As measures of rural/urban difference: 

o Population density 

o Rate of population increase 

o Percent of the population aged 65 and above 
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 Incomes and qualifications: 

o Percent of the population with a BA degree 

o Income per capita 

 Percent of the population, white 

Simple correlations of these variables one with one another and with the percent Trump vote are 

displayed in Table 5. Several observations can be made. The first is methodological. The data are 

aggregate statistics for counties. As in all such cases the usual disclaimers have to apply. 

Different scaled units would give different results; if Ohio was divided into forty-four instead of 

eighty-eight counties, the aggregation effect would almost certainly mean higher correlations as 

smaller scale deviations cancelled each other out. Likewise, as per the ecological fallacy, these 

correlations say nothing about the voting of individuals. The correlation across counties of % 

WHITE and MEAN INC P.C. is negative, if only mildly so. But at the individual level it would 

be positive: whites tend to have higher incomes than African-Americans and Hispanics, and 

these make up the vast majority of the non-white population. Second, Trump seemingly did well 

in the most rural of areas and those where the population was predominantly white; on the other 

hand, rural areas apparently tend to be largely white (R = -0.90.) This in turn means that racial 

composition and rurality are closely intertwined and this will affect how we interpret the fact that 

Trump did well in the rural areas. The same applies to %BA: negative correlation with Trump 

voting, as one might have expected but positively correlated with measures of rural/urban 

difference (POP DENS, POP CHA and % 65+.) 

Table 5 

 %TRUMP POP 

DENS 

POP 

CHA 

% 65+ % BA MEAN 

INC P.C. 

%  

WHITE 

% TRUMP * -0.76 -0.23 0.25 -0.62 -0.38 0.81 

POP DENS  * 0.26 -0.24 0.57 0.42 -0.90 

POP CHA   * -0.69 0.73 0.64 -0.21 

% 65+    * -0.50 -0.29 0.25 

% BA     * 0.86 -0.55 

MEAN INC P.C.      * -0.36 

% WHITE       * 
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The fact of these inter-correlations suggested that reduction to fewer dimensions of variation 

might be helpful. Principal components analysis was used and factors rotated to a varimax 

solution. The loadings are indicated in Table 6. The two components accounted for 59% and 

22% respectively of the total variance. The first component defines a distinction between growth 

areas and lagging ones, which, by definition, is orthogonal to the urban/rural distinction more 

clearly picked up by the second component.  

 

Some concrete indication of what Component 1 is picking up on can be gained by comparing the 

counties that are most contrasting on it: the ten highest scoring counties and the ten lowest 

scoring ones (Table 7.) If anything this suggests that it is Component 1 that is identifying the 

most truly ‘left behind’ of Ohio counties (see Figure 7.) For the second column is peppered with 

counties closely associated with the rustbelt and de-industrialization. Cuyahoga, of course, is the 

 

Table 6: Principal Components Analysis 

 

Component 

1 2 

POP CHA .939 .066 

%BA .793 .506 

INC P.C. .733 .372 

POP DENSITY .182 .947 

MEAN % WHITE -.140 -.950 

MEAN %65 -.767 -.042 

 

core of the Cleveland metro area. Mahoning is dominated by the old steel town of Youngstown. 

Trumbull borders Mahoning to the north and had a similar economic base. Other counties that 

score low on Component 1 include former steel towns in the Ohio Valley like Steubenville 

(Jefferson County) static industrial towns like Bucyrus (Crawford County.) Those counties  
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Table 7: Extreme Cases on Component 1 

Positive* Negative** 

DELAWARE NOBLE 

WARREN JEFFERSON 

UNION MONROE 

FRANKLIN HARRISON 

WOOD MAHONING 

MEDINA CRAWFORD 

FAIRFIELD CARROLL 

CLERMONT  TRUMBULL 

GEAUGA MORGAN 

GREENE CUYAHOGA 

Extreme cases on Component 2 

*Ordered from most positive to least 

**Ordered from most negative to least 

 

Figure 7: Rust Belt Ohio 
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Figure 8: Ohio’s Growth Areas:  

 

CL = Cleveland; CO = Columbus; CI = Cincinnati; D = Dayton;  

T = Toledo 

scoring high on Component 1 are the growth areas of the state, largely suburban in character: 

Columbus (Franklin County) is clearly dominant with Delaware, Union, and Fairfield Counties 

as the new suburbanizing frontiers. Greene includes Dayton suburbs; suburban Cincinnati 

includes large parts of Warren and Clermont counties; Geauga and Medina perform similar 

functions for Cleveland and Wood for Toledo (see Figure 8.) 

 

This is not the Component most closely associated with variation in support for Trump: so much 

for the ‘left behind’ theory. Rather it is Component 2, or the urban/rural one that turns out to be 

most closely related to the Trump vote and quite remarkably so. Figure 9 provides a scatter plot. 

There appears to be some curvilinearity in the relationship and taking logs of the Trump vote 

gave a better linearization (Figure 10.) The coefficient of determination was just over 0.64. 

Inclusion of the first component alongside the second in a regression equation had marginal 

effects on the total variance accounted for: a coefficient of 0.67. The ‘explanatory’ significance 

of the two components is reflected in respective standardized regression coefficients of -0.22 and 

-0.79 respectively. In other words, the urban/rural contrast was of major significance in the 

statistical explanation of support for Trump across Ohio counties. 
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Figure 9: %Trump and Urban-Rural Scores 

 
 

Figure 10: (log) %Trump and Urban-Rural Scores 
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Comparison with the two preceding Presidential elections is also informative. Figure 11 shows 

the relation between Component 2 and the vote for Romney, the Republican nominee in 2012; 

Figure 12 shows that for McCain in 2008. The decreasing spread of the points around respective 

regression lines suggests increasing correlation over time, particularly between 2012 and 2016; 

the coefficient of determination increases from 0.38 for the 2008 election, through 0.41 for 2012 

to a quite remarkable 0.68 for 2016. When the data for respective elections are then regressed on 

both components, the increasing significance of the urban/rural split again becomes apparent in 

the magnitudes of respective standardized regression coefficients (Table 8.) This is also apparent 

in the much steeper regression slope for the Trump election: a unit decrease in Component 2 was 

accompanied by a much sharper increase in the share of the vote going to the Republican 

candidate. At the same time the party political cleavage between growth and rust belt areas has 

shifted: while with McCain, it was the growth areas that tended to show more support for the 

Republican candidate, that has now been reversed, albeit very modestly. 

 

 

Figure 11: (log) % Romney on Urban-Rural Scores 

 
 

 



21 

 

Figure 12: (log) % McCain on Urban-Rural Scores 

 
 

 

Table 8: Multiple Regression Coefficients Compared 

 COMP 1 COMP 2 R-SQU 

McCAIN 0.227 -0.589 0.398 

ROMNEY 0.184 -0.602 0.397 

TRUMP -0.222 -0.789 0.671 

 

***** 

There does not seem to be anything particularly new in the way in which Republican Presidential 

candidates have recently found their support more in the rural than in the urban areas of Ohio. 

Rather what is striking is the magnitude of this effect in the case of Trump. Quite why this has 

happened is obviously unclear. One explanation about which we can probably be skeptical is the 

argument that Trump’s support base was the ‘left behind.’ It was the first component that 

distinguished most clearly between poorer and wealthier counties, those showing population 

growth and those declining, and those, therefore, where the population was increasingly older as 

the young abandoned them (Table 6.) In comparison with Ohio’s growth areas, Ohio’s rust belt 
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counties showed some enhanced propensity to support Trump but the effect paled in comparison 

to the role of the urban-rural difference. On the other hand, the data drawn on here are aggregate 

in character with all the challenges of interpretation that they typically pose. Also, the analysis is 

only for Ohio. A next step, therefore, might be to see if similar patterns prevailed in other of the 

Trump swing states tagged as ‘rust belt’: most notably Indiana, Michigan, Pennsylvania and 

Wisconsin. 

 

TO CITE: Kevin R. Cox, “Brexit, Frexit and Trump.” Unpublished ms, April, 2017. 


