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Abstract 
The UK has issued what we would recognise as public debt since the late 17th century. We use the 
Bank of England’s “Three Centuries” dataset, alongside a range of other sources, to explore that 
history. Over those three hundred years, the UK experienced two sustained periods of debt 
accumulation and consolidation, around the conflicts of the 18th century and the early 20th 
century. A standard decomposition of these episodes reveals their composition to be strikingly 
different, with primary balances and real growth more important in the earlier episode, inflation in 
the latter. We test the sustainability of the UK fiscal policy over this period, and look for evidence 
of fiscal fatigue, by estimating fiscal reaction functions. We find policy to have been sustainable 
on average, with little evidence of fatigue; indeed, the government has been more responsive to 
debt the higher the debt stock. Our most striking finding is how differently large debt stocks can 
be managed. 
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Introduction 

Public sector net debt in the UK rose to 84% of GDP in 
financial year 2014-15. This is not a UK-specific 
phenomenon; high levels of public debt have 
proliferated across advanced economies in recent 
years. That in turn has spawned a revival of interest in 
questions about the causes and consequences of 
large public debt stocks, notably the pioneering (and 
comprehensive) work of Reinhart & Rogoff (2009). 

We exploit the UK’s long history of public debt to 
explore some of the issues that have become central 
in this literature. The UK has operated what we would 
recognise as a public or national debt for roughly 
three hundred years. In only two periods over that time has public debt attained such high levels; 
following the wars of the 18th and early 19th centuries and, following the turmoil of the early 20th century 
(chart 1). We use the Bank of England’s “Three Centuries” dataset1 (Hills & Thomas, 2010), along with 
official data and projections, to ask: what drove debt up, and; how was it managed back down? 

We are not the first to consider a time series of this length: Bohn (2008) considered the US case from 
1792 onwards and Mauro et al (2015) consider a broad panel, with some countries’ data starting as early 
as 1800. Nevertheless, we feel our approach offers two advantages. Firstly, we go further back in time 
than most studies have been able to to date; secondly, focusing on a single country allows us to develop a 
more nuanced picture of developments. 

We take two approaches to looking at the UK’s experience of public debt. Firstly, we use a common 
accounting decomposition to identify which factors accounted for changes in the debt stock. Secondly, we 
follow the “fiscal reaction function” literature initiated by Bohn (1998), allowing us to more formally test 
our interpretation of the debt dynamics. 

Data 
Before getting into the detail of our analysis, it is useful to quickly summarise the data we use (full details 
of which can be found in the appendix). The Three Centuries dataset contains data on a broad range of 
macroeconomic aggregates, starting in many instances in the late 17th century. We draw on this widely for 
measures such as nominal and real GDP, inflation and population. 

Our public sector statistics are sourced from a range of additional data sources; where possible, we use 
the official ONS estimates, using our historical data in earlier periods. In this paper we focus on 
aggregates at the central government level2, since we have a more complete and higher quality series 
available. Our flow measures include receipts, non-interest spending and interest spending, as well as a 
supplementary series on defence spending as a share of GDP. We have two measures of debt, one at par 
value3 (starting in 1700) and one at market value, starting slightly later in 1729. In general we use the 
latter of these two since its dynamics are closer to those implied by the flows data (as we would expect, 
since the flows data are cash measures). 

1 http://www.bankofengland.co.uk/research/Pages/onebank/threecenturies.aspx 
2 This is a slightly narrower measure then general government, which also includes local government. Typically, debt 
issuance in the UK has primarily been conducted by the central government. 
3 That is, the total face value of bonds in issue 

Chart 1: UK public debt since 1700 

 
Source: Bank of England “Three Centuries” dataset 
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Finally, we also compare our historical episodes with more recent decades. This exercise relies on using 
the Office for Budget Responsibility’s (OBR) long-term projections, published each year in their Fiscal 
Sustainability Report. To do this, we combine data from that report with the OBR’s “Public Finances 
Databank”4. These metrics are all on a public sector basis5, rather than central government only. 

Our historical data is based on calendar years, while data sourced from the OBR is in financial or fiscal 
years, which run from April to March in the following year (eg. 2014-15 covers the period from April 2014 
to March 2015). 

Decomposing movements in the debt to GDP ratio 
Intuitively, the evolution of the debt to GDP ratio must depend on: interest owed on outstanding debt; 
the extent to which non-interest spending exceeds tax revenues (and so generates additional borrowing), 
and; growth in nominal GDP, which itself can be decomposed into growth in prices and growth in real 
GDP. More formally: 

𝑑𝑑𝑡𝑡 − 𝑑𝑑𝑡𝑡−1 =
𝑖𝑖𝑡𝑡

1 + 𝛾𝛾𝑡𝑡
𝑑𝑑𝑡𝑡−1 −

𝜋𝜋𝑡𝑡
1 + 𝛾𝛾𝑡𝑡

𝑑𝑑𝑡𝑡−1 −
𝑔𝑔𝑡𝑡

1 + 𝑔𝑔𝑡𝑡
𝑑𝑑𝑡𝑡−1 − 𝑠𝑠𝑡𝑡 

Where: dt is the debt to GDP ratio at time t; it is the nominal interest rate; γt is the rate of nominal GDP 
growth; πt is inflation; gt is real growth, and; st is the primary balance as a share of GDP (tax receipts less 
non-interest spending). See, eg. Escolano (2010) for a full derivation. The interest rate and inflation terms 
here are often simplified to a ratio of real interest rates to real growth – but for reasons that will be seen, 
we find it helpful here to report these terms separately. 

We use this decomposition to compare three debt episodes, which we divide into periods of 
accumulation (from local trough to local peak) and consolidation (from local to peak to local trough). For 
the sake of convenience we name each episode after the year in which debt peaked; 1822, 1946 and 
2014-15. First we compare the periods of accumulation of debt across each episode, then the periods of 
consolidation. 

Periods of debt accumulation 
Chart 2: Three episodes of debt accumulation (debt as a share of nominal GDP) 

 
Sources: Three Centuries; ONS; OBR 

4 http://budgetresponsibility.org.uk/data/ 
5 This is a wider measure than general government, which also includes publically owned corporations.  
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Chart 2 shows the results of this decomposition over our three periods of interest. Each window within 
the chart shows the initial debt stock, the contributions to the overall increase from each component of 
our decomposition and the end of period debt stock. In addition to the contributions from the 
components of the decomposition, there is also an “unexplained” component, which is calculated as a 
residual. In part it reflects discrepancies in our data, but it also reflects transactions not captured in our 
flow measures, such as the proceeds of asset sales. 

The basic features of debt accumulation are similar across all three periods. Inevitably, in each episode 
spending, either primary spending or debt interest, exceeded taxes, with only a partial offset from growth 
in nominal GDP. 

But each period also betrays some of the characteristics we might expect, given the wider stance of 
economic policy. The 1822 episode took place in a period of limited government, under the Gold Standard 
and against a backdrop of rising population growth and the beginnings of the Industrial Revolution. 
Accordingly, we see aggressive primary surpluses, albeit not large enough to offset debt interest 
payments, a strong negative contribution from real growth and almost no effect from inflation. 

In addition to the two World Wars, the 1946 episode 
also coincides with the mass unemployment of the 
interwar years, the collapse of the Gold Standard and 
volatile growth, including the Great Depression. 
Accordingly, there was a large positive contribution 
from primary spending, as well as interest payments6, 
and a significant offset from inflation. 

The 2014-15 episode involved a smaller overall rise in 
debt, although in its decomposition it looks similar to 
the 1946 episode. Chart 3 abstracts from these 
different scales to concentrate on the contribution of 
each component to the total change. The similar 
composition of the 1946 and 2014-15 episodes is 
striking, especially given their very different origins 
and policy settings. The most notable difference is the 
smaller role for inflation in nominal growth – as we might expect under an inflation-targeting monetary 
policy regime. 

We should not ignore the fact that within these periods efforts were made to tackle rising debt levels, 
albeit those efforts were overtaken by events. The effect of the large primary surpluses of the 18th 
century, between periods of conflict, are evident in the see-sawing path of debt in that period in chart 1; 
debt falls somewhat after each period of conflict, only to shoot up again as fighting is renewed. We 
observe something similar in the early 20th century, with debt having fallen somewhat by the eve of the 
Second World War. 

 

 

6 Interest payments were somewhat lower than might otherwise have been the case as a result of the War Loan 
conversion in 1932, which saved about 0.7% of GDP in debt interest per year, see Allen (2012). 

Chart 3: Composition of debt accumulation 

 

Sources: Three Centuries; ONS; OBR 
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Periods of debt consolidation 
Chart 4: Three episodes of debt consolidation (debt as a share of nominal GDP) 

 
Sources: Three Centuries; ONS; OBR 

The peaks in debt observed in 1822 and 1946 were both followed by periods of sustained debt reduction. 
The debt built up over the 18th century was finally eliminated by 1914, a period of 90 years; that built up 
in the early 20th century was eliminated in half that time, by 1990. On average, debt was reduced by 1.9% 
of GDP per year in the 19th century and by 5.4% per year in the mid-20th century. How were these large 
reductions in debt achieved? There are striking differences between the episodes. 

Chart 4 presents the decomposition of debt consolidation over our three episodes. Each period has some 
features in common; primary surpluses and growth help to reduce the debt, while rising debt interest 
payments push the opposite way. The key difference between the 1822 and 1946 episodes is in the 
composition of nominal growth and the primary surpluses. 

Chart 5 compares primary surpluses over time. This helps reveal the difference between the 1822 
consolidation, and that of 1946. In the 19th century, the state played a small role in the economy; 
spending was rapidly reduced following periods of conflict, facilitating primary surpluses. By contrast, in 
the 20th century the levels of both taxation and primary spending increased – the state expanded while at 
the same time running primary surpluses. 
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Chart 5: Tax & spend, 1700 to 2014 Chart 6: Composition of debt consolidation 
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As noted above, the contribution from nominal growth can be split into contributions from inflation and 
real growth. In the 1822 episode, under the Gold Standard, the inflation contribution was actually slightly 
positive; that is, inflation pushed up the debt stock relative to GDP. But real growth, driven by population 
growth and the Industrial Revolution, played a very significant role in reducing the stock. 

The 1946 episode looks very different. Although productivity growth was at its all-time peak over this 
period, population growth was lower than in the 19th century. As a result, although real growth did help 
reduce the debt stock, it played a noticeably smaller role. 

A bigger difference between these two periods is in the role for inflation. The period from 1946 to 1990 
saw inflation reach unprecedented levels. Inflation frequently ran at double digits, peaking at over 25% on 
a year ago in 1975; it was only really brought under control by the introduction of inflation targeting in 
1992. This made a substantial contribution to the erosion of the 1946 debt stock, possible because of the 
capital controls and “financial repression” that operated over this period (Allen 2012). 

The 2014-15 episode of consolidation presented here is based on the OBR’s 2015 Fiscal Sustainability 
Report, which projects the public sector finances out for the next 50 years, under an assumption of 
unchanged policy. Based on their high migration variant7, a trough in public sector debt is reached in fiscal 
year 2033-34, after which demographic effects lead debt to rise again (not shown). Throughout the 
projections inflation is maintained at its 2% target and productivity grows at a 2.2% trend. Combining this 
with the demographic assumptions leads nominal GDP growth to reduce the debt stock, supported by a 
primary surplus and with a large offset from debt interest. In this scenario, the debt stock falls by 1.6% 
GDP per year, on average. 

Chart 6 abstracts from the scale of the total consolidation to compare the relative contributions. As with 
debt accumulation, the 20th and 21st century episodes have much in common, though the contribution of 
real growth in the 2014-15 episode more closely resembles that of the 19th century. 

Fiscal reaction functions 
To test our interpretation of the debt dynamics decomposition more formally, we follow the “fiscal 
reaction function” strand of literature, that starts with the work of Bohn (1998, 2008), who examined 200 
years of US data. Recent further work in this vein includes that of Mendoza & Ostry (2008), who applied 
the approach to a short panel of advanced and emerging economies; Ghosh et al (2013) who test for non-
linear specifications and the concept of “fiscal fatigue”, and; Mauro et al (2015), who tackle a panel 
stretching back over two centuries. 

The fiscal reaction function essentially consists of a regression of the primary balance on the lagged stock 
of debt: 

𝑠𝑠𝑡𝑡 = 𝜌𝜌𝑑𝑑𝑡𝑡−1 + 𝜇𝜇𝑡𝑡 + 𝜀𝜀𝑡𝑡 

Where st is the primary balance relative to GDP, dt-1 is the stock of debt at the end of the previous period 
(also measured relative to GDP), μt represents a range of additional controls and εt is a well-behaved 
error term. In this set up, a positive value of ρ is a sufficient condition for a government to respect its 
inter-temporal budget constraint; that is, a positive value of ρ indicates sustainable fiscal policy (See, eg. 
Mendoza & Ostry 2008 for a full derivation). 

The controls employed in μt typically comprise two terms, controlling for deviations from trends in 
spending and GDP; in some of our specifications we expand on this, notably to accommodate periods of 

7 We choose this variant given its migration projections most closely resemble observed migration rates in recent 
years. 
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conflict. The error term is normally allowed to contain an AR(1) term to control for serial correlation, 
something we employ here. Finally, we estimate using Newey-West robust standard errors. 

Table 1 presents results across a range of specifications estimated across the full sample, where the chief 
difference is in how episodes of temporary deviations from trend spending are controlled for, a key issue 
given the role conflicts play in our data in driving spending. The key finding is that the coefficient on 
lagged debt is significant across all specifications and relatively stable. 

Our preferred model is model VI, which scores most strongly across all three reported information 
criteria. In addition to lagged debt, major conflicts, the cyclical position of the economy, inflation and 
marked deviations from trend spending all have significant effects on the primary balance. Perhaps as we 
might expect, the coefficient on the output gap is negative, suggesting UK fiscal policy has, on average, 
been counter-cyclical, rather than pro-cyclical. On this basis, the primary balance increases by 3.8 
percentage points of GDP for a 100 percentage point increase in the debt level, while the long-run 
expected debt stock is 46.5% of GDP, this latter being calculated via. the approximation E[dbt]=-
μ*/[ρ(1+r*)-r*] (Mendoza & Ostry, 2008), where μ* is the average effect of the control variables over the 
sample and r* is the average effective interest rate on government debt. 

Of course, these estimates are essentially a 
description of the average behaviour of the UK 
government over a nearly 300 year period. What is 
less clear is the extent to which that behaviour has 
been consistent over time. To get a feel for this 
question we follow Ghosh et al (2015) in taking our 
preferred specification (model VI in table 1) and 
estimating it recursively across short sub-samples. We 
can then track how the coefficient on debt evolves 
over time. 

Chart 7 plots the results of this exercise, using a 25 
year estimation window. Using such a short window 
naturally leads to less precision around estimates and 
greater volatility. Nevertheless, the results are 
striking, and consistent with our earlier observations 
based on the data. We see that the debt coefficient is nearly always positive, if not always significant. 
Furthermore, the coefficient is often (much) larger in the 20th century than in earlier periods, consistent 
with the faster pace of debt reduction in the post-war period that we observe in the data. While the 
coefficient turns negative towards the end of the series, this in part reflects the impact of the 2008 
recession; our sample does not include the planned consolidation beyond 2014. 

Chart 7: Debt coefficient over time 

 

Source: Authors’ estimates 
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This result, that the responsiveness of the 
primary balance to the debt stock has 
been higher as debt has been higher is 
suggestive. Ghosh et al (2013) have 
posited that countries may face “fiscal 
fatigue”: as the debt stock rises, a 
government’s willingness to undertake 
corrective actions diminishes, leading to a 
point beyond which default becomes 
inevitable. Our results so far suggest that 
this may not be a good characterisation of 
fiscal policy in the UK – but we also test 
this more formally by estimating our 
preferred specification with square and 
cubic debt terms, to try to capture these 
non-linearities. 

Our results are presented in table 2, 
alongside those for our preferred baseline 
specification. The first thing to note is that 
the additional non-linear terms are not 
significant. Furthermore, they don’t 
generate the s-shaped profile 
hypothesised by Ghosh et al (2015), where 
governments initially react strongly to rising debt, before waning enthusiasm leads them to relax the 
pace of adjustment, generating a “debt limit” beyond which the government defaults. On this basis, 
it is hard to argue that the concept of fiscal fatigue helps in our interpretation of UK fiscal policy. 

Conclusions 
What can we take away from all of this? One thing comes across clearly: the UK has run up large 
debt stocks in the past, but has found ways to manage them. Indeed, the larger the stock of debt, 
the more aggressive the management. It seems fair to conclude that, at least on average, UK fiscal 
policy was conducted sustainably over a three hundred year period, with little evidence of “fiscal 
fatigue”. 

But the two historical episodes are very different in their composition and in the wider macro 
context. That in turn leads to a second clear conclusion, that there are many ways to manage the 
debt stock. 

In both historical episodes, debt was accumulated “reluctantly”, in the sense that outside periods of 
conflict, substantial efforts were made to reduce debt accumulation. In the 18th century, this was 
attempted via. large primary surpluses and strong real growth; in the 20th century, inflation played a 
larger role. That distinction also applies in unwinding the debt stock; 19th century primary surpluses 
were considerably larger than in the 20th century and inflation played a larger role in nominal growth 
in that second period. 

But the differences in the wider context are also striking. Debt consolidation in the 19th century 
happened under the gold standard and limited government. That in the 20th century took place 

Table 2: Estimation results for baseline specification 
  Baseline Cubic 

c -1.488 (0.398) -5.38503 (0.123) 

dbt(-1) 0.038 (0.000)*** 0.140063 (0.073)* 

dbt(-1)^2 
  

-0.00072 (0.202) 

dbt(-1)^3 
  

1.47E-06 (0.262) 

y_gap -0.070 (0.083)* -0.06939 (0.085)* 

real_g_gap -0.160 (0.000)*** -0.15873 (0.000)*** 

defence -0.170 (0.011)** -0.17707 (0.010)** 

cpi -0.062 (0.002)*** -0.06153 (0.003)*** 

wwar -7.199 (0.000)*** -7.16321 (0.001)*** 

ar(1) 0.886 (0.000)*** 0.883076 (0.000)*** 

  
    Obs 284   284   

Adj. R^2 0.942 
 

0.942 
 s.e. 1.732 

 
1.730 

 AIC 3.964 
 

3.968 
 HQ 4.005 

 
4.020 

 SIC 4.067 
 

4.097 
 

 

The dependent variable in all cases is the central government 
primary balance relative to GDP. P-values are reported in 
brackets, with *, ** and *** representing significance at 
the 10%, 5% and 1% levels respectively. 

Variable definitions and estimation as per notes to table 1. 
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alongside an expanding role for the state, the fastest productivity growth in the UK’s history and a 
flurry of different macro regimes – in which fiscal policy was frequently used as a tool for demand 
management – from the inter-war gold standard, to Bretton Woods, a period of floating exchange 
rates and ultimately to the ERM and inflation-targeting. 
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Data appendix 
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