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Abstract 
 

• Excessive money creation during the pandemic has resulted in Britain’s worst episode 
of inflation since 1990-91.  The backdrop to this strategic error in monetary policy is 
the Bank of England’s aggregate demand/aggregate supply framework together with 
the MPC’s failure to focus on broad money. 

• An alternative way to operate monetary policy is urgently needed. A significantly 
improved monetary policy outcome could be achieved by reliance on income velocity 
(the ratio of nominal GDP to broad money).  

• The current approach to monetary policy has already produced a massive overshoot of 
money growth on the high side during the pandemic. There is a high risk that it could 
produce a serious undershoot on the downside after QT begins in November.  

• The result would be a more severe asset price crash and recession than is already 
likely to occur from the erosion of UK households’ income by inflation. 

• Inflation was already baked in for 2022 and 2023 due to the excess of M4x growth in 
2020-21. I forecast average annual inflation (based on the GDP deflator) to be: 8.6% 
in 2022, 7% in 2023, and 3% in 2024. 
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1. Introduction 
 
When the coronavirus Covid-19 struck the UK in March 2020, the fiscal and monetary 
authorities responded with strong measures to minimise short-term and long-term damage to 
the economy. This paper concentrates on the monetary measures taken by the Bank of 
England.  First, I will review the Bank’s framework for conducting monetary policy during 
the period since the Bank gained monetary independence in 1997. Second, I will explore 
some of the unavoidable consequences that this framework has had for decision-making by 
the Monetary Policy Committee (MPC) and hence on the economy and on inflation. Third, I 
will review the measures taken by the Bank in its response to Covid-19, noting in particular 
how its actions have directly generated an inflation rate that is well above-target. Fourth, 
using the quantity theory of money, I will set out a forecast of what we can expect in 2023 
and 2024.   
 

2. The Bank of England’s framework for monetary policy 
 
Every quarter (in February, May, August and November) since gaining independence in 1997 
the Bank of England has published its own report card, long known as the “Inflation Report”, 
but recently re-branded “Monetary Policy Report”. The quarterly report invariably featured 
chapters on aggregate supply and aggregate demand, two concepts at the core of the Bank’s 
framework for monetary policy decisions.  
 
Figure 1. The Bank of England’s Aggregate Demand and Aggregate Supply Framework 

for Conducting Monetary Policy 
 

 
 
The analysis comes straight out of a typical modern textbook such as Macroeconomics by 
Parkin, Powell and Matthews. Briefly the underlying idea is that, given the Bank’s mandate 
to maintain price stability by pursuing an inflation target (defined since December 2003 as an 
annual 2% increase in the CPI), the Bank will seek to manage aggregate demand to ensure it 

Price  
Level 
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does not deviate too much from aggregate supply. In Figure 1, aggregate demand is 
represented as real GDP, shown on the horizontal axis with prices on the vertical axis. 
 
Conceptually, aggregate supply is normally thought of as the product of the labour force, the 
number of hours worked and the average level of skills or productivity, which in turn reflect 
the educational attainment of the labour force, and the stock of capital invested. Normally the 
economy will progress by gradual movements along the supply curve -- upwards and to the 
right -- but occasionally events such as a change in immigration or emigration, or an event 
like Brexit could lead to a rightward or leftward shift of the entire supply curve, raising or 
lowering potential output. Whatever the circumstances, the Bank sees its role as anticipating 
or adjusting to these conceptual changes, aligning aggregate demand (AD) with changes in 
aggregate supply (AS) while allowing prices to rise by 2% p.a. 
 
Aggregate demand translates statistically into total spending on GDP or its equivalents -- 
total value added or national income, usually expressed in real terms. In the Bank’s 
framework, adjustments of monetary policy, primarily through Bank rate changes, are 
thought to impact total spending by encouraging or discouraging borrowing and lending 
activity to boost spending above current levels or to restrain spending below previously 
expected levels. But the precise relationship between aggregate demand and inflation is often 
not explicitly laid out, although there are models that connect the two. Moreover, new 
borrowing and lending only comprise a small part of the transmission mechanism.   
 
By contrast, in the Quantity Theory of Money (QTM) the relation between the growth in 
money and the growth in nominal spending is directly quantifiable and traceable through the 
economy. Properly conceived, QTM  traces the impact of changes in monetary growth on (1) 
changes in sectoral money balances, (2) changes in the valuation (and yields) of the entire 
spectrum of outstanding private sector assets, to (3) changes in real output or spending 
(which includes the labour market) and finally (4) changes in goods and service prices. This 
framework provides a far broader and more robust basis for understanding changes in 
monetary policy than the Bank’s AD/AS framework. 
  
In short, the transmission mechanism in the AD/AS framework is incomplete, and, as we 
shall see, since interest rates are endogenous, reliance on interest rates to steer increases or 
decreases in demand can lead to serious errors of monetary policy.   
 

3. Some unavoidable consequences of the current monetary policy framework 
 
Even assuming that the AD/AS conceptual framework is a correct way of representing the 
path by which monetary policy impacts the economy, this still leaves MPC members with 
two problems: (a) judging where the economy is in relation to AD/AS equilibrium (either in 
relation to the output gap, or in relation to the labour market as conveyed by the Phillips 
curve), and (b) ensuring that interest rate changes have the appropriate effect on AD.  
 

(a) The problems of relying on measures of the output gap or the Phillips curve 
 
 
Under the AD/AS framework, when the Bank of England’s Monetary Policy Committee 
(MPC) wishes to boost AD (=spending in real terms as they would see it), they will vote to 
lower interest rates; conversely, to reduce AD they will vote to raise interest rates. Implicitly 
they see a direct connection between the rates set by the central bank and the ultimate level of 
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AD. But how does the MPC decide whether there is headroom for an increase in AD or 
whether it needs to curtail AD?  
 
Judging by BOE Monetary Policy Reports, staff economists prepare estimates of spending on 
GDP or national income and its component parts, i.e., the current level of GDP -- usually in 
real terms. This immediately flags a problem: the Bank can only operate on nominal variables 
such as interest rates or the size of its balance sheet whereas GDP in the AD/AS framework is 
in real terms.  
  
The next task is to assess where the economy is in relation to its potential, i.e., to ascertain the 
size of the output gap as measured by the difference between current real GDP measured 
from the spending or production side (the AD side) and the economy’s potential output (the 
AS side). As mentioned above, potential output or real GDP is estimated based on (i) the 
underlying growth of the labour force, (ii) its skills and the technology available (i.e., the 
productivity of labour), and (iii) the number of hours worked. An alternative measure of the 
output gap is based on the Phillips curve (see below p. 6). 
 

 
Figure 2. UK Output Gap Measures from Various Sources  

(% of Potential GDP) 

 
 
   
Over many years considerable efforts have been invested in establishing the growth potential 
of major economies and assessing their current position relative to potential output levels. 
Large organisations with highly qualified teams of economists and financial analysts have 
devoted significant resources to computing and providing key data series that measure the 
“output gap” – i.e., the difference between the calculated potential output of the economy and 
the currently assessed position of the economy relative to that potential (all in real terms).  

 
Figure 2 shows various output gap measures for the UK over annual periods in 1990-2021, as 
published by four well-known public and private organisations: the OECD, the IMF, Oxford 
Economics and the European Commission. It is instantly apparent that there are significant 
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differences among the estimates amounting to as much as three percentage points of GDP in 
the period before Covid-19 and even greater divergences during the pandemic. 
 
Extending the assessment of output gaps to a wider range of economies, divergences in the 
assessment of the 2021 output gaps between the IMF and OECD, two highly reputable 
organisations with large resources for economic research, are stark. For example, they varied 
from +2.6 percentage points in the case of Japan and +2.1 percentage points for Ireland to -
2.3 percentage points in the cases of the Estonia and the United States and -4.1 percentage 
points in the case of Greece. The difference between the IMF and OECD estimates for the 
UK in 2021 was 1.2 percentage points. The problem is that the respective methodologies for 
assessing output gaps differ widely. Essentially each organisation is like the proverbial blind 
man feeling an elephant – their estimates may differ for a variety of reasons that are by no 
means straightforward to identify, and there is no single valid way to assess the output gap. 
 

 
Figure 3. Output gap difference between OECD and IMF estimates (% of 2021 real 

GDP) 
 

 
 
Confronted with these data what should an MPC policymaker – for example, in the UK -- do? 
Even assuming both organisations agreed that the UK’s economy was operating below 
potential, the question would be, given the difference of 1.2 percentage points between the 
IMF and OECD estimates of the output gap, how much stimulus to provide? Should  
policymakers engineer a modest stimulus in line with the IMF estimate or a larger stimulus in 
line with the OECD estimate, or compromise between the two? Similar dilemmas arise for 
policymakers in economies at both ends of the chart, with only a small number of economies 
receiving assessments from the OECD and IMF that deviated by less than 0.5 percentage 
points. 
 
The basic point, then, is that assessments of an economy’s current situation relative to its 
potential -- even by authoritative organisations -- vary widely. Such assessments tend to be 
done annually, but in the current framework monetary policy decisions need to be taken with 
much higher frequency, perhaps monthly. In turn, this implies that reliance on the output gap 
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as a tool for making policy decisions does not ensure a strong foundation for monetary 
policy.  
  
My provisional conclusions on the AS/AD methodology as an approach to managing the 
economy are that: (1) measures of the level or growth of aggregate supply are hard to 
quantify accurately enough to provide timely, quarter-by-quarter guidance; (2) forecasts of 
aggregate demand or spending are even more unreliable. Typically, in BOE publications the 
estimates of AD appear to be built from the bottom up. Starting with the expenditure formula 
for demand-side GDP,  Y = C + I + G +(X – M), modellers will construct estimates of C 
(final consumption expenditure), I (investment spending), G (government spending), and X-
M (the change in the current account balance) and add them up. The resulting AD estimate of 
GDP must then be assessed against any AS estimate to arrive at a current measure of the 
output gap. (3) The differences in output gap measures are testimony to the wide-ranging 
uncertainties inherent in the approach. 
 
A similar set of concerns applies when considering Phillips curve-based assessments of the 
state of the labour market in the UK – or in any other economy.  
 
First, the Phillips curve is one of those reduced form analyses that relates two phenomena 
(wages or prices on the one hand and the state of the labour market on the other) which tend 
to move together because they are both driven by a common underlying or prior driver, 
namely changes in money growth. Sustained faster broad money growth will normally lead to 
a stronger labour market (higher employment, lower unemployment) and later to higher 
inflation, and conversely for sustained lower broad money growth. However, many 
economists have puzzled over the question of why the Phillips curve has flattened in recent 
decades. The answer, of course, is that slower money growth in the early part of the decade to 
2008 and in the decade to 2019 produced lower wage growth and lower inflation, even while 
employment steadily increased and unemployment steadily declined, and hence the flattening 
of the curve. In short, the Phillips curve analysis conflates symptoms with causes. Pointing 
to employment growth or falling unemployment as the “reason” for higher wages or inflation 
misses the common, underlying driver – money growth.    
 
Second, even if the Phillips curve was a dependable predictor of inflation, the long and 
variable lag between changes in monetary growth and consequent changes in employment or 
unemployment makes the Phillips curve a weak basis on which to build a monetary policy 
framework for managing inflation.  
 

(b) The problems with interest rates or monetary conditions indices as tools of 
monetary policy 

 
Even assuming that the Bank could accurately monitor measures of the output gap, or that 
MPC members were confident of the shape of the underlying Phillips curve, it is still highly 
dubious that they would be able to achieve the targeted inflation rate by managing interest 
rates alone. The reason is that there is no monotonic, one-way relationship between changes 
in money growth and changes in interest rates. In other words, following a change in interest 
rates initiated by the central bank, money growth may accelerate or decelerate in the direction 
implied by the change, but there are times when it may not do so. Further, sustained changes 
in money growth (initiated by changes in interest rates) have a two-stage impact on interest 
rates, with the movement in interest rates in the second stage being in the opposite direction 
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to the initial  policy change. The most common scenarios for this kind of problem in 
implementing monetary policy through interest rates are set out in Figure 4. 
 
In recent years the Bank of England has broadened its reliance on interest rates to a range of 
so-called “Monetary and Financial Conditions Indices” or MFCI. These indices consist of a  

 
Figure 4. Mistakes that central banks can make by relying solely on interest rates 

 

 
 
composite of market price measures such as interest rate levels, spreads, and exchange rate or 
share price indices.1 Note that these indices never contain a quantitative measure of monetary 
policy such as a money growth rate.  
 
In summary, I have shown that the methodologies that the MPC members must rely on if they 
pursue the AS/AD framework cannot ensure decisions that are appropriate to the state of the 
economy. The reason is that both the output gap and the Phillips curve are inherently 
unreliable measures of the condition of the economy. Fundamentally, both are types of 
reduced form analysis, looking only at late-stage factors in the four-stage transmission chain 
implicit in QTM (refer to p. 3). In addition, MPC members are over-reliant on interest rate 
changes (or MFCI changes) as a means of implementing monetary policy under the current 
framework. 
 
 
 
 
 

 
1 See for example, https://www.bankofengland.co.uk/bank-overground/2021/how-do-we-monitor-uk-
financial-conditions  

Central 
Bank: 

Raises Rates Lowers Rates 
No Change 

in Rates 

Expected 
Result 

Demand for 
loans falls, credit 
growth declines. 
Money growth 
slows.  

Demand for loans 
rises, credit 
growth increases. 
Money growth 
increases. 

The economy 
maintains 
“steady state” 
growth with 
inflation 
unchanged. 

The “Wrong” 
Result 

Demand for 
loans is strong 
with market rates 
rising above 
policy rates. 
Money growth 
does not slow.  

Demand for loans 
is weak with 
market rates 
falling below 
policy rates. 
Money growth 
does not 
increase.  

Money growth 
slows or speeds 
up even with no 
change in the 
policy rate, due 
to market rates 
rising or falling. 
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Figure 5. Matrix of possible monetary mistakes 

when interest rate policies can go wrong 

 

SUCCESSFUL 
POLICIES 

When CB Leads the 
Market 

UNSUCCESSFUL 
POLICIES 

When CB Acts in Line with the Market 
or Follows the Market 

CB Raises 
Rates 

Tightens monetary 
conditions AND 
Reduces Money 

Growth 

MCIs tighten, BUT Money Growth 
remains unchanged 

Examples: 
US in 1965, 1984-85 and 1994-95 

CB Lowers 
Rates 

Eases monetary 
conditions AND 

Increases Money 
Growth 

MCIs ease, BUT Money Growth 
remains unchanged or declines 

Examples: 
Start of GFC when interest rates were reduced 
to zero bound, but UK money growth collapsed 

 
The problem is that changes in Bank Rate do not necessarily achieve the acceleration or 
deceleration in monetary growth that is the true sign of policy being eased or tightened.  
Moreover, changes in market rates can mean that Bank Rate may increasingly deviate from 
the level that would generate a desirable rate of monetary growth, and therefore mistakes may 
cumulate, taking a long time to be corrected. In short, the current policy framework has 
numerous problems which have been evident in the mistakes made by the MPC in recent 
years.  
 
Is there a better alternative? 
   

4. An Alternative Monetary Framework 
 
A better framework for the conduct of monetary policy can be constructed from monetary 
analysis. Here I will proceed in two steps. (a) First, I will demonstrate the stable relationship 
between broad money and nominal GDP. (b) Second, I will explain how these relationships 
could be used as the basis for designing an appropriate monetary growth strategy, and how in 
practice monetary policy could be implemented using such an approach. This will show how 
the mistakes of the past, and especially the excessive growth of M4x during the Covid 
episode and the resulting inflation, could have been avoided.  
 

(a) The stable relationship between money and nominal GDP 
 
I will illustrate the relatively stable relation between broad money growth and nominal GDP 
growth – the core feature of the Quantity Theory of Money (QTM) – in two ways: first, by 
studying the relation between rates of change of broad money (M4x) and nominal GDP 
(spending in current pounds), and second by exploring the behaviour of income velocity.2  

 
2 See also my Business Cycle Basics, Part 6, “Velocity has a Stable, Downward Trend in most  Economies” -- 8th 
March 2022 available at www.eri-c.com  
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First, consider the relation between broad money (M4 to 2001, and then M4x) and nominal 
GDP using four quarter moving averages of the year-to-year rates of change of each variable. 
The reason for using the 4-Q moving average is that changes in money growth impact real 
GDP and later inflation only after “long and variable” lags of 6-9 months in  the case of real 
GDP and 12-24 months in the case of inflation. Sustained changes in nominal GDP cannot 
therefore be expected to occur unless the faster or slower growth rate of money has been in 
place for at least one year.   
 
Figure 6 shows that broad money tends to grow faster than nominal GDP by a percentage 
point or two most of the time, with few exceptions. This is because the downward slope of 
income velocity (of which more below) implies, to use the technical jargon, an elasticity of 
the demand for money balances greater than one. In other words, people tend to hold 
relatively larger money balances as they become richer. In the UK the average annual 
percentage increase in money balances per unit of income over the period 1997-2019 (before 
Covid), equivalent to the average difference between nominal GDP and M4x growth, was 
+1.3% p.a. 
 

Figure 6. Broad money growth creates a ceiling for nominal GDP growth 
 

 
 

In effect what this means – and this is true for all 89 other economies where we have studied 
the relationship – is that broad money growth creates a ceiling for nominal GDP growth. In 
Figure 4 there are three episodes circled in blue where nominal GDP growth temporarily 
exceeded money growth, the first two resulting from non-monetary shocks, but the third 
being a result of a mistake in monetary policy:  
 
(1) Between 1992 Q3 and 1995 Q2 the UK left the ERM, giving a boost to export industries 
previously constrained by the policy of pegging the pound to the DM.  
(2) Between 2011 Q3 and 2012 Q4 the economy exhibited a natural bounce-back from the 
GFC, even though deleveraging and monetary contraction were still on-going in the banking 
and shadow banking systems.  
(3) In the third episode, 2018 Q3 to 2019 Q4, the Bank allowed the growth of M4x to slow 
too much, from 4.2% year-on-year in February 2018 to a range of just 1-2% for the two years 

1993 Q2-
1995 Q2 2010 Q3- 

2012 Q3 
 

2018 Q3- 
2019 Q4 
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to February 2020. In the absence of Covid and the monetary response to it by the Bank of 
England, the UK economy was headed for deflation in 2020-21.   
 
The second way to show the relative stability of the relation between broad money and 
nominal GDP is to examine the trend of income velocity. Figure 7 shows UK income velocity 
for M4x (which is available in a quarterly series from 1997). The average annual decline in 
income velocity between 1997 and 2019 was -1.3% p.a.3 The maximum deviations from the 
trend line were in the crisis years 2007 Q3 (by -7.5%) and 2009 Q2-2010 Q1 (averaging - 
7.4%). For statisticians, the standard deviation was 4.19, but insofar as the instability of 
velocity was policy-generated, it is not clear that the standard deviation has much meaning. I 
ended the chart in 2019 Q4 to avoid the huge disruption to the trend caused by policy 
measures taken in response to the Covid-19 pandemic from 2020 Q1 onwards – disruptions 
shown in Figures 8, 9, & 10 below. 
 

Figure 7. Income velocity of broad money, 1997-2019 

 
 
Given the relative stability of the relation between broad money (M4x) and nominal GDP 
over more than three decades (and well before that also for M4), we can use the quantity 
theory of money (QTM) to estimate an appropriate rate of broad money growth for any given 
inflation target. In the text that follows we use the year-on-year % rates of change. 
 
From the Quantity Theory of Money, and using Δ (delta) signs for annual % changes,  
ΔM + ΔV = ΔP + Δy,   (1) 
and therefore  
ΔP = ΔM + ΔV – Δy   (2) 
 
For the UK economy, it follows that policymakers need to aim at a growth rate of broad 
money, which, when adjusted for trend changes in V and for normal real GDP growth, 

 
3 If the period is split into two periods, 1997-2010 and 2010-2019, the average annual changes in velocity were 
-2.1% p.a. and -0.1% p.a. respectively, reflecting the rapid growth and leveraging up ahead of the GFC and the 
reverse thereafter. 
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generate a net 2% on the right-hand side of equation (2), equal to the 2% inflation target on 
the left-hand side. (Note that ΔV is a negative number.) 
 
The first step in Figure 8 below is to deduct the smoothed real GDP (in red) from broad 
money growth. Next, in Figure 9 we deduct the trend rate of change of velocity over a 
suitable period. I have chosen the period 1997-2019 which covers the years since the Bank of 
England became independent and was also a period during which money holdings (the 
inverse of velocity) changed at a stable rate. During these years the average  annual change in 
income velocity of M4x was -1.3% p.a. The final adjustment in Figure 10 is to deduct the 2% 
inflation target which M4x needs to finance. 
 
The net result is the blue line in Figure 10 which shows the excess or shortage of M4x 
available to generate inflation or deflation. Ideally the blue line would run at about 0% per 
annum. However, in the pre-GFC years M4x growth was too rapid, contributing to asset price 
inflation. In fact, this rapid growth of money was commented upon by Governor Mervyn 
King on more than one occasion.4 
 

Figure 8. M4 & M4x growth adjusted for real GDP (%YoY, 4Q MAVs) 
 

 
 

Conversely, after the GFC there was inadequate growth of M4x which explains the painful, 
disinflationary environment for several years after the crisis. Although it took some time, in 
line with Friedman’s dictum that the lags are long and variable, by 2014 the inflation rate had 
fallen almost to zero. For 2015 as a whole, the year-on-year change of the CPI averaged just 
0.1%. (This monetary account of these years provides a far better explanation of the 
economic distress at that time than the fiscal austerity narrative told by mainstream neo-
Keynesian economists.) 
 

 
4 For example, in a speech at the CBI Dinner in Cardiff, 11 June 2007. 
https://www.bankofengland.co.uk/speech/2007/mervyn-king-cbi-dinner  
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Figure 9. M4 & M4x growth adjusted for real GDP and income velocity  
(%YoY, 4Q MAVs) 

 
 
 

Figure 10. M4 & M4x growth fully adjusted and CPI inflation 
 

 
 

In summary, even allowing for non-monetary or “exogenous” shocks, unstable money growth 
has been allowed to introduce instability into the British economy in the form of both erratic 
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real GDP growth and variable inflation. In future, therefore, the Monetary Policy Committee 
of the Bank needs to pay far more attention to broad money growth5 on a medium-term basis 
if the economy is to be managed on a more stable trajectory and the inflation target is to be 
met more consistently.  
 
 
(b ) Implementation and the Bank of England’s Monetary Response to Covid-19  
How would such a revised policy, focused primarily on broad money growth, operate in 
practice? In normal conditions, it is commercial banks that create new money, adding to the 
money supply when they create new loans and reducing it when loans are repaid. If money 
growth generated in this way deviated significantly from the desired growth rate, the central 
bank could  step in to expand or contract the amount of money in the economy by conducting 
open market purchases or sales of securities. Such asset purchases from non-bank private 
sector agents create new money, credited to the deposit account of the seller, while asset 
sales, debited to the deposit account of the seller, remove deposits from the banking system 
and slow the growth of the money supply.6   
 
What would be the role of interest rates under this revised modus operandi? Interest rate 
adjustments would be used solely as an instrument for adjusting the rate of monetary growth, 
not as an end in themselves or as a means of calibrating the tightness or ease of monetary 
policy. In this sense interest rates would play a secondary role. 
 
At this point it is important to emphasise that the monetary target, expressed as something 
like “a 4-6% annual growth of M4x”, should operate in good times and bad remaining largely 
impervious to external shocks.7 In this way, episodes of discretionary easing resulting in 
excessively rapid money growth such as the UK economy has just experienced during the 
Covid-19 pandemic would be avoided, and similarly episodes of unwarranted tightening such 
as after the GFC -- when rates were lowered but money growth collapsed -- would also be 
avoided. 
 
It is also worth stating that there is no purpose in attempting to steer monetary growth on a 
week-by-week basis in the way that was attempted in 1979-82 in the US under Paul Volcker 
at the Fed. Money growth has its impact over the following 2-3 years, not instantly. 
Moreover, that attempt was doomed to failure by the selection of non-borrowed reserves as 
the immediate operating target and M1 as the intermediate target variable. First, as with other 
liabilities of the Fed, non-borrowed reserves were not subject to direct control by the Fed; 
central banks can control the size and composition of their assets, but not the composition of 
their liabilities. Second, checkable deposits in M1 were and are always subject to transfers to 
other components of broad money (M2 or M3) as financial conditions change, but the 1979-
82 period saw an unusual amount of financial deregulation and innovation such as the 
elimination of ceilings on deposit interest rates, the introduction of NOW accounts and the 
start of money market mutual funds. (Much more could be said about the choice of money to 
be used as a target, and why a broader definition would not be subject to Goodhart’s Law8, 

 
5 The Bank’s quarterly Inflation Report (now the Monetary Policy Report) has not even mentioned the money 
supply or M4x since August 2018. 
6 It is important to note that these transactions should be conducted between the central bank and non-bank 
counterparties. If conducted with banks they would have no effect on the quantity of money. 
7 In my view a target of this kind should be included in a revised mandate for the Bank of England. 
8Goodhart’s Law was the notion that “Any observed statistical regularity will tend to collapse once pressure is 
placed upon it for control purposes.” Or, more concisely, "When a measure becomes a target, it ceases to be a 
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the idea that any targeted variable necessarily becomes unstable. However, these arguments 
will not be deployed in this article.) 
 
In section 5 I will give an account of monetary policy in 2020-22 from a monetary  
standpoint, contrasting the contributions of the Bank of England and the UK banks to the 
growth of M4x during the pandemic. Second, I will outline what can be expected in 2023, 
using what we know from the equation of exchange or QTM.   
 

5. Review of 2020-22 and outlook for 2023 
 
Within a few weeks of the onset of the Covid-19 pandemic the UK government decided to 
impose lockdowns on large parts of the economy and social life with a view to minimising 
the spread of the infection and protecting the NHS from being overwhelmed with serious or 
emergency cases.  
 
The Bank of England began its response even more rapidly. The MPC cut Bank Rate from 
0.75% to 0.1% and announced the start of asset purchases on 19 March 2020.  The Bank’s 
existing stock of securities was to be expanded by £200bn from March and a further £100bn 
from June. In addition, the Bank revived its Term Funding to banks. “To maximise the 
effectiveness of monetary policy, the TFSME will, over the next 12 months, offer four-year 
funding of at least 10% of participants’ stock of real economy lending at interest rates at, or 
very close to, Bank Rate. Additional funding will be available for banks that increase lending, 
especially to small and medium-sized enterprises (SMEs).” The Bank of England was going 
flat out.  
 
Speaking in August 2020 at the “virtual” symposium of the Federal Reserve Bank of Kansas 
City, normally held at Jackson Hole, Wyoming, Bank of England Governor Andrew Bailey 
claimed that there was evidence to the effect that “in conditions of market dysfunction and 
illiquidity ‘going big and fast’ with QE is particularly effective.” This was a phrase he 
repeated several times in interviews during the year.  
 
My point of focus is the effect of these actions not on the central bank’s balance sheet itself, 
but on the broad quantity of money because, as I have shown above and elsewhere, it is M4x 
that is the primary driver of spending and inflation in the economy. More specifically, “It is 
money in the hands of the public that matters (for spending and inflation), not money on the 
books of the central bank.”  
 
A useful way to analyse the scale of the actions by the commercial banking system and by the 
Bank of England is to break out the asset-side drivers as opposed to the liability-side 
components of changes in M4x. The basic equation is as follows:  
M = BC + R + Others (net)    (3) 
where M is the broad money supply (M4x), BC is bank credit (i.e., loans plus bank holdings 
of securities), R is bank reserve balances at the central bank, and the residual Others (net) 
includes all other changes on the asset or liability side of the consolidated balance sheet of the 

 
good measure.” But this is only true in relation to instances where human behaviour can exploit the 
weaknesses in, for example, a government instruction to citizens or employees to meet a target but the means 
to do so are left to the discretion of the individuals. This can easily lead to abuses. In financial markets, as 
elsewhere, design is key.  Thus, when the Bank of Japan targeted broad money (M2+CDs) growth in the decade 
after July 1974, it had no difficulty in achieving its targets and hence comparative price stability of real GDP 
growth and inflation in Japan until September 1985 when policy was derailed by the Plaza Agreement.     
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banking system, but importantly excluding the central bank. In this way my analysis differs 
from the Bank of England’s counterpart analysis (which includes the assets and liabilities of 
the central bank), enabling the analyst to see more clearly the drivers of change – actions by 
banks to increase lending and investments or actions by the central bank to change broad 
money but also have the effect of varying the reserves of banks at the central bank by the 
same amount. The details are explained in the Appendix (p. 21). 
 
Figure 11 illustrates the results of this exercise. Between February 2020 and August 2022 
M4x increased by £538 billion, a cumulative increase of 23.9% in just two and a half years, 
with the vast bulk of the increase (£470 billion or 88%) coming directly from the Bank’s 
asset purchases (gilts and corporate bonds) and to a lesser degree from its Term Funding 
schemes. Bank lending by commercial banks and building societies added only £178 billion 
(33%), while the residual was a negative £112 billion (-21%).  
 
Why was the Bank of England’s contribution to M4x so large?  

 
Figure 11. Bank of England asset purchases dominated M4x growth during the 

pandemic 

 
 
A benign interpretation would be that the Bank’s motive in conducting the large-scale asset 
purchases in 2020-21 was to overcome “market dysfunction and illiquidity.”9 Unfortunately, 
the Bank ignored the monetary consequences.  
 
First, the BOE, like the Fed, buys most of the securities in its asset purchase programme from 
non-banks, not banks. When a central bank purchases securities from an insurance company, 
pension fund or asset manager, the seller receives a credit directly from the central bank. The 

 
9 The quote is from Andrew Bailey, as reported by The Guardian, 28 August 2020. 
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new deposit creates new money in the banking system. In purchasing £470 billion of gilts and 
other securities, the Bank was adding an equivalent amount to M4x.10 
Second, despite the admonition of Mervyn King (Governor of the Bank of England, 2003-13) 
to present-day central bankers that QE “is an expansion of the money supply although most 
central banks are reluctant to describe it as such”11, the Bank largely ignored the impact of its 
actions on the stock of broad money. Senior Bank of England officials prefer to watch 
“financial conditions” not money. As a result, their mantra has become that monetary policy 
works through “financial conditions”,  which are typically measured in terms of interest rates, 
yields, yield spreads, exchange rates and stock prices – never in terms of quantities.  
 
The problem with this perspective is (1) it not only conveys a wrong or at best superficial 
understanding of the transmission mechanism of monetary policy, but (2) it can lead – and 
has led – to a serious error of monetary policy in the form of excess money growth.  
 
 

(a) Changes in M4x and spending (or Nominal GDP) 
 

Comparing next the amount of M4x outstanding and the level of nominal GDP (expressed at 
annual rates), we note that between 2010 and 2019 the two had a very close relationship. In 
practice M4x grew at an average annual rate of 3.8% p.a. while current spending or nominal 
GDP grew at an annual average rate of 3.0% over the corresponding period starting and 
ending one year later (2011-2020).  
 
When the pandemic began, the Bank cut Bank Rate to 0.1% and announced large asset 
purchases and Term Funding schemes which resulted in a huge surge in broad money (M4x) 
to a peak year-on-year growth rate of 15% in February 2021. Over the period January 2020 to 
June 2022 M4x growth averaged 9.1% p.a., more than double and nearly three times its 
average 3.8% annual growth rate in 2010-19.  Nominal GDP, by contrast, has been much 
slower to react, thanks to the standard lags in effect of monetary growth, exacerbated no 
doubt by recurrent Covid-related disruptions and business shutdowns or by social distancing 
and quarantining requirements. 
 
The effect in graphical terms, shown in Figure 12, is of a set of jaws opening up between 
M4x and nominal GDP. The question is, how and when will the jaws close? 
 
Based on the relationship between broad money and nominal GDP from a study of 89 
economies currently in progress, we can be almost 100% certain that the jaws will close by 
nominal GDP catching up to M4x, and not the other way around. In effect, the British people, 
in common with people all over the world, wish to hold a stable – albeit gradually growing – 
proportion of their income in the form of money expressed in real terms.  
 
 
 

 
10 By contrast, when the Bank of Japan or the ECB purchase such securities as part of their “QQE” or “PEPP” 
programmes, most of the power to create money is wasted because these central banks buy their securities 
mainly from banks, not non-banks. Unless the Japanese and European commercial banks follow up by 
expanding lending after receiving reserves from the central bank, the transactions amount merely to an asset 
swap with no impact on broad money. 
11 King, Mervyn, “Monetary Policy in a world of radical uncertainty” p. 7. Institute of International Monetary 
Research, Buckingham (2022). 
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Figure 12. As velocity returns to trend, nominal GDP will close the gap with M4x 

 
  

Having seen that stable ratio disturbed by the actions of the Bank of England during the 
pandemic, the British population are now seeking to run down their excess money balances 
by spending. The problem is that one person’s spending is another person’s income. 
Therefore, the amount of money, taken as a whole, cannot be reduced, only redistributed. But 
the attempt to make spending  exceed  receipts will tend to produce an increased flow of 
spending. Ultimately, the only way to reduce the outstanding real value of the excess money 
balances is for prices to rise. The key question is how much must prices rise?   
 

(b)  Forecasting M4x, Real GDP and Inflation based on QTM 
 
Looking ahead, we can use the Quantity Theory of Money (QTM) equation,  
MV=Py, in the form ΔM + ΔV = Δy  + ΔP    (1) 
or, re-arranging, ΔP = ΔM + ΔV – Δy   (2)  
as an organising framework to make forecasts. The delta symbols below refer to annual % 
changes.  
 
Money: For the purpose of forecasting, I assume that (a) M4x grows at 4% in 2022, 3% in 
2023 and 6% in 2024 and 2025. Combined with my forecasts for real GDP and inflation (the 
GDP deflator), the table presents a scenario in which the two lines in Figure 12 (M4x and 
nominal GDP) would converge by the end of 2024. Normally convergence would mean that, 
in a steady state, ΔM + ΔV would amount to 5% + (-1.2%) = 3.8%, to be divided between Δy  
+ ΔP. However, there are lags in the process, and there are currently substantial excess 
money balances outstanding, implicit in Figure 12. Meantime, the impact of each new year of 
M4x growth plus past excess money growth will show up as changes in money holdings, 
changes in real GDP, and changes in inflation – all spread out over time.  
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Figure 13. Scenario for evolution of QTM in UK, 2020-25 

QTM 
symbols: Δ M Δ V  Δ y Δ P 

Cum've 
Money 
Growth 

from 
2019 

Cum've 
Price 

Increase 
from 
2019 

2015 3.9 -0.8 2.4 0.7   
2016 7.4 -3.1 2.2 1.9   
2017 4.9 -0.6 2.4 1.8   
2018 2.8 0.7 1.7 1.7   
2019 3.9 -0.1 1.6 2.1 100.0 100.0 
2020 13.7 -17.1 -11.0 6.2 113.7 106.2 
2021 6.6 1.3 7.5 0.2 121.2 106.3 
2022 4.0 2.8 0.0 8.0 126.0 114.8 
2023 3.0 5.5 -1.0 7.0 129.8 122.9 
2024 6.0 5.7 2.0 5.1 137.6 129.1 
2025 6.0 -1.5 2.0 2.0 145.8 131.7 

Actual figures are shown in black; forecast figures are shown in red. 
 
Money holdings, or the inverse of velocity: At the start of the pandemic the numerator 
(nominal GDP) of velocity collapsed due to the lockdown, while the denominator (M4x) 
increased sharply as the Bank of England responded to the “dash-for-cash” or “dash for safe, 
liquid securities” with renewed QE. The contemporaneous increase in M4x (+13.7%) and 
decline in velocity (-17.1%) are shown by the pink highlight in 2020 in Figure 13. 
Subsequently, firms and households have attempted to reduce their excess money balances 
and restore the ratio of money balances-to-income to “trend”. This implies that for the next 
year or two the annual change in velocity will be higher than normal (probably a positive 
number), leading to a potential overshoot of the trend. This analysis feeds into my nominal 
GDP, real GDP and inflation forecasts. 
 
Real GDP: Economic activity slumped in the first year of the pandemic(-11%) due to 
widespread and repeated lockdowns. The service sector was worst affected, and recurrent 
surges of infection due to the virus or new variants intermittently set back the recovery. 
However, once most of the population had been vaccinated, real GDP recovered strongly in 
2021 (+7.5%), and although still below pre-pandemic levels, the economy was in a position 
to resume its trend growth. But even under the most optimistic scenario, real GDP growth 
will only absorb 1-2% p.a. of the excess M4x growth generated in 2020-21.   
 
One alternative scenario to consider, however, is that M4x growth slumps as a result of the 
Bank’s plan to shrink its balance sheet by £80 billion p.a. from the end of October 2022. In 
this event, slowing or falling money growth will impact not only inflation but also real GDP. 
Firms and households should therefore brace for a recession — and stagflation — during 
2023 and possibly into 2024. 
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Prices or Inflation:  
The residual of excess money balances that do not form part of the private sector’s 
permanently increased money holdings and that are not used to finance real GDP will show 
up as inflation. As shown in Figure 13, the GDP deflator will have risen from 100 in 2019 to 
114.8 by the end of 2022, and the table implies it will likely rise to at least 131 by the end of 
2025. For the three years 2022-2024 this would imply an inflation profile something like: 
2022  8%, 2023  7%, and 2024  5%.  
 
The Bank started raising interest rates with a rise from 0.1% to 0.5% in December 2021, and 
further increases to 0.75% in March, 1.25% in June, 1.75% in August, and 2.25% in 
September. There are some who argue that the Bank is ahead of other central banks such as 
the ECB in raising rates, but the truth is that the inflation horse has long since bolted – in fact, 
two years ago. The damage was done by the huge surge in M4x in 2020 and its continued 
rapid growth due to extended QE into 2021. Just as predicted by Milton Friedman as far back 
as the 1960s and in the summer of 2020 by monetary economists Tim Congdon, Juan 
Castaneda, and a handful of others, excess money growth has resulted in a painful and largely 
unnecessary episode of inflation for the UK economy.  
 
It is now too late to prevent the inflation already released by the Bank’s egregious monetary 
expansion of 2020-21, and naïve to imagine that rate hikes during 2022 can do anything to 
suppress price increases. Again, there are some, particularly at the Bank of England, who 
argue that the important thing now is to stop the inflation psychology becoming embedded – 
otherwise, they say, a wage-price spiral will ensue. Such thinking and language betray a 
fundamental misunderstanding of one of the core findings of monetary research – that 
“inflation is always and everywhere a monetary phenomenon” which cannot occur in any 
sustained or significant degree unless preceded by a period of rapid money growth in excess 
of the requirements of the particular economy. As a challenge to my students, I sometimes 
ask them to try to find a sustained episode of inflation (i.e., two years or more with inflation 
above 4%) that occurred in the absence of rapid broad money growth. None has succeeded so 
far. 
 
In my view, the last decade (2010-2019) has provided strong evidence that monetary analysis 
still provides the best explanation for the low inflation during these years. It was the 
consistently low broad money growth in the US, the euro area, Japan and the UK which 
produced the low inflation, not the success or otherwise of central banks’ ability to contain 
inflation expectations or their much-trumpeted Flexible Inflation Targeting regimes (or the 
Fed’s latest iteration: Flexible Average Inflation Targeting). The refusal to acknowledge one 
of the most basic relationships in economics – that too much money chasing too few goods 
produces inflation – is at the core of the appalling policy failure by the majority of central 
banks of developed economies during the pandemic. 
 
The alternative policy, pursued by a minority including the Bank of Japan, the People’s Bank 
of China, and National Bank of Switzerland – even if in some cases as a by-product of other 
strategies – was  to prevent or not allow an excessive growth of broad money during the 
pandemic and thereby prevent the possibility of a serious inflation outbreak in the first place. 
Blaming supply chain problems or imported food and energy prices – as Andrew Bailey and 
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Ben Broadbent have repeatedly done in public appearances –  is all smoke and mirrors. They 
are confusing relative price changes with changes in the overall price level12.  
 
The Bank’s officials argue that inflation is a global problem, something the Bank can do little 
to prevent. In their calculation, 80% of the UK’s inflation derives from a terms of trade shock 
– a surge in imported food and energy prices relative to the price of Britain’s exports.  Yet 
why is it that despite experiencing the same computer chip shortages, similar supply chain 
disruptions, and the same energy and food price shocks as a result of the war in Ukraine, 
year-on-year consumer price inflation rates in Japan, China, and Switzerland are only 2.6% 
(in August), 2.5% (in August), and 3.2% (in September) respectively?  
 
It would be absurd to claim that these countries somehow had a way of suppressing inflation 
or inflation expectations that was not available to the US, UK, or the Eurozone. 
 
The answer, quite simply, is that during the pandemic the central banks of these three 
economies, in contrast to the Bank of England, the Federal Reserve System and the European 
Central Bank, did not preside over the highest rates of broad money growth in a generation. 
 

6. Summary and Conclusions  
 

• Excessive money creation during the pandemic has resulted in Britain’s worst episode 
of inflation since 1990-91. The backdrop to this strategic error in monetary policy is 
the Bank of England’s aggregate demand/aggregate supply framework together with 
the MPC’s failure to focus on broad money (M4x) as a key indicator of monetary 
policy. 

• An alternative way to operate monetary policy is urgently needed. Reliance on 
income velocity, the ratio of nominal GDP to broad money, which has a stable 
downward trend of 1.7% p.a. could be used to generate an improved monetary growth 
outcome.  

• If broad money growth was maintained in the range 4-6% p.a., there is ample 
empirical evidence that this would permit 1-2% real GDP growth together with an 
inflation rate close to the 2% target.   

• The current approach to monetary policy has already produced a massive overshoot of 
money growth on the high side during the pandemic. There is a significant risk that it 
will produce a corresponding serious undershoot on the downside after QT begins in 
November. 

• The result of an overshoot on the downside would be a major setback to asset prices 
followed by a more severe recession than is already likely to occur as a result of the 
erosion of household’s real income by inflation. 

• Inflation was already baked in for 2022 and 2023 due to the excess of M4x growth in 
2020 and 2021. I forecast average annual CPI inflation to be 8% in 2022, 7% in 2023, 
and 5% in 2024. 

 
 
 
 
 

 
12See  JACF, Fall 2021-On Monetary Growth and Inflation in Leading Economies, 2021-22, 
Greenwood&Hanke.pdf 
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Appendix 
To isolate the contributions of a Central Bank and of Commercial Banks to the growth of 
broad money – in the UK case M4x -- we break out the drivers (asset-side changes) as 
opposed to the components (shifts in deposits etc) of changes in M4x. 
 
First, we assemble the balance sheets of the Bank of England and Monetary Financial 
Institutions (MFIs, or formerly, the Banks and Building Societies), but we do not consolidate 
the central bank with the commercial banks. Since broad money (i.e., currency plus all 
deposits at banks) is in part a liability of the Bank of England (i.e., the currency held by the 
public) and in part a liability of the MFIs (i.e., the deposits), we need to focus mainly on the 
assets of the banks for the counterparts of deposits in broad money, and to a much lesser 
degree on assets of the central bank for the counterparts to the currency issue. Next, we 
derive a residual or balancing item so that the total of the right-hand side of equation (2) 
below matches the change in M4x. In simple, arithmetic form we have:  
 
Liability side: 

(1) Δ M4x = Δ Bank deposits + Δ Cash in circulation with the public, and 
 
Asset side: 

(2) Δ M4x  = Δ Assets Purchased by the Central Bank + Δ Commercial Bank Lending 
and Investments +/- Δ Others (net) 

 
Note that in this formulation the residual “Δ Others (net)” includes items like changes in the 
cash currency holdings of the non-bank public, which is part of M4x but is not reflected in 
the first two items on the right-hand side of the equation. Also, commercial banks’ balance 
sheets may change for other reasons such as debt or equity issues by banks which can lead to 
increases in bank credit that do not correspond to changes in the deposits comprising M4x. 
 
Note also that this procedure is different to that adopted by those central banks including the 
Bank of England and the ECB which compile tables showing the counterparts of broad 
money. In the standard presentation the balance sheets of both the central bank and the 
commercial banks are consolidated first and then all the assets and all of the liabilities are 
combined in distinct pools by sector (e.g., credit to the private sector, credit to the public 
sector, credit to the overseas sector etc). While this may be interesting for those who wish to 
follow the amount of credit issued or held by banks and by the central bank, it is not 
especially relevant when trying to track the creation or destruction of money.   
 
The problem with the standard presentation is that it does not isolate the counterparts to broad 
money because central banks and banks may hold assets and liabilities that are unrelated to 
the broad money aggregate. In addition, since credit is not necessarily the same as money, the 
results can be highly misleading. This is the reason why the credit counterpart tables in some 
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central bank publications are so hard to understand and why it is so hard to draw any insight 
from them.  
 
 
 
 
 
 


