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There is no such thing, per se, as national income, aside from a theory of how to combine 

elements in the economy into this special number. 

Hyman Minsky, Stabilizing an Unstable Economy (1986) 

 

If banking had been subtracted from GDP, rather than added to it, as Kuznets had proposed, it is 

plausible to speculate that the financial crisis would never have happened. 

David Pilling, Financial Times (July 4, 2014) 

 

 

 

 

ABSTRACT 

Modern Monetary Theory (MMT) as well as Stock-Flow Consistent (SFC) modelling have both had 

significant implications for economic theory in recent years. Neither, however, had any meaningful impact 

on the key measurement of output, Gross Domestic Product (GDP). While balance sheets have been 

nominally included in national accounting systems since 1968, main aggregates such as GDP are still blind 

to the creation and flow of credit (and hence debt). The financial sector is only presented in GDP as a 

provider of services, not as a producer of credit and thus money. Following Schumpeter's (and Bezemer's) 

functional differentiation of credit, this paper separates finance into two parts - credit to the productive 

sectors and credit for speculation (i.e. for purchasing financial assets and real-estate). The former grows at 

the same rate as GDP, while the latter grows faster, increasing aggregate leverage. A systemic leverage 

index is then constructed from flow-of-funds data for the US (1960-2015), and used to render real GDP 

stock-flow consistent. Debt-adjusted GDP is theoretically and methodologically more consistent than GDP, 

and also correlates better with aggregate employment. The paper concludes by discussing the implications 

of debt-adjusted output for the trend and volatility of growth, as well as some thoughts on the gap between 

measurement and theory in economics. 
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1. The Financial Crisis and Heterodox Economics 
 

The global financial crisis which began in 2007-8 and the ensuing Great Recession have brought 

into sharp relief several key differences between the mainstream economics profession and more 

heterodox schools of thought. At a theoretical level, the received view of money as merely a 

numeraire, a means of exchange or a veil over the real economy has contributed to (if not fully 

determined) the absence of money and banking from mainstream models, with the result that these 

were unable to detect the oncoming of the crisis and even had difficulty explaining it ex post. By 

contrast, economists who think of money as credit and therefore include financial variables in their 

models (rather than just looking at real aggregates such as consumption and production) were able 

to warn of the crisis as early as 19992 (Bezemer 2010, Galbraith 2009). 

 

The idea that money is essentially credit (and debt) is quite old, but it has recently been making a 

comeback. Schumpeter (1954) ascribed the origins of this ‘credit theory of money’ to Plato, and 

contrasted it with Aristotle’s metalism - an early version of ‘commodity’ theories of money. In 

more recent times, the credit view of money was developed by Innes (1913, 1914), who integrated 

it with Knapp’s ‘state theory of money’ (or chartalism) as a legal creation by the state. These 

authors were followed by Schumpeter, Keynes, Lerner, Minsky, Goodhart, and Ingham, resulting 

in Modern Money Theory (Bell 2001, Wray 2014). The historical precedence of credit over money 

has also been extensively documented by anthropologists and economists (Hudson 2004, Graeber 

2012, Werner 2012, Bezemer 2016). In contrast to the textbook story of money invented to replace 

barter (and credit a subsequent practice of lending out savings), credit relations long preceded 

money, which only appeared around the 6th century B.C. as a convenient way to pay mercenaries 

(Graeber 2012). 

 

A second difference – and related to the first - between heterodox and mainstream economics 

before (and unfortunately also after) the crisis was the former’s emphasis on the destabilizing role 

of unsustainable levels of private debt. While mainstream economists, politicians and the media 

have focused mostly on public deficits and debt3, anyone looking at the flow-of-funds (FoF) data 

would immediately see that private household debt has reached and even exceeded the level of 

debt-to-GDP of the U.S. federal government in the build-up to the crisis (and more than double 

the level of state government debt). As Figure 1 shows, however, both household and government 

debt have long been dwarfed by private corporate debt, and in particular the debt of domestic 

financial business, which has converged to the debt levels of domestic non-financial business since 

2001. 

 

                                                           
2 These included Wynne Godley, Randal Wray, Gennaro Zezza, Dean Baker, Michael Hudson, Gary Dymski and 

Stephen Keen, among others. 
3 While looking up JEL codes for this paper, the author discovered that the word ‘debt’ appears seven times in the JEL 

classification, all of which are associated with public (national) or international debt, deficit and budget, without any 

reference whatsoever to private debt. 
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Figure 1: Total liabilities and equity by sector as a % of GDP 

Source: Author’s calculations based on Flow of Funds, Matrix of assets and liabilities, April 2017. 

 

The third difference between mainstream and heterodox models is methodological. Standard 

models are built around the concept of equilibrium, e.g. the Dynamic Stochastic General 

Equilibrium (DSGE) models used widely in forecasting and policy-making. By contrast, most of 

the economists who were able to predict the crisis used the principle of stock-flow consistency 

(SFC) in their models.  

 

The accounting consistency implied by the SFC method is based on four main principles 

(Nikiforos and Zezza 2017). The flow consistency principle implies that every flow of funds comes 

from and goes to somewhere (i.e. there are no ‘black holes’). The stock consistency principle states 

that the liabilities of one sector are the assets of another, i.e. net financial wealth in the whole 

system is zero. The stock-flow consistency principle relates every flow to a change in one or several 

stocks, by cumulation. Finally, the principle of quadruple entry for every transaction implies a 

recording of revenues and expenditures as well as increases in assets and in liabilities. 

 

SFC models have existed for nearly 70 years now (dating back to Copeland’s pioneering paper in 

1949), and have likewise enjoyed a recent renaissance in several ways. In terms of the number of 

peer-reviewed papers4, the moderate rise from 6 papers each in the 1960s and 1970s to 15 in the 

1980s and 19 in 1990s was followed by a much more dramatic increase to 59 in the 2000s, and a 

near doubling to 117 in the decade starting in 2010. As with the credit theory of money, much of 

the renewed interest in the SFC method has been motivated by the success of such ‘accounting 

models’ vis-a-vis equilibrium models in predicting the financial crisis of 2007-08 (Bezemer 2010). 

 

                                                           
4 EconLit search as of 26 April 2017. Another 163 items over this period are working papers, books etc., but follow 

a similar chronological distribution. 
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SFC models have also become richer in terms of the various assets covered in them, going beyond 

the focus on money, bonds, equities and treasury bills in the 1990s to include foreign bills and 

bonds, gold, and loans and reserves (from around 2003-2004), as well as commercial paper, bank 

bonds, foreign loans and money, housing, and private bonds after 2008 (Caverzasi and Godin, 

2015). 

 

Another way in which SFC models have expanded in recent years has been in terms of the 

economic sectors they cover. While in 1996 such models were limited to banks, firms, government 

and households, by the turn of the millennium non-banking financial institutions were also added, 

followed by the foreign sector and non-financial firms, and then central banks in 2003. From 2008 

onwards, SFC models showed further sectoral detail for capitalist vs. worker households, enabling 

deeper distributional analysis (ibid). 

 

Some of the advantages of SFC models as compared to standard models include their explicit 

treatment of the financial sector, enforcement of stock-flow consistency, tracking of stocks, 

adding-up constraints and precision regarding time (ibid., Tobin 1982). By contrast, the 

disadvantages of numerically-solved SFC models (the most common type) include their inability 

to determine stability beyond a local equilibrium (Lavoie and Godley 2002), their mathematical 

complexity (some of these models have a very large number of behavioral equations), and their 

sensitivity to the parameters used (Dos Santos and Macedo e Silva 2009). 

 

SFC models which can be solved analytically, by contrast, are simpler, but at a cost of reduced 

detail, complexity and realism (Caverzasi and Godin, 2015). Another disadvantage of SFC models 

in general is their lack of micro foundations. A recent innovation is the combination of SFC and 

Agent-Based models. The latter feature heterogeneous micro agents but lack stock-flow 

consistency, and thus were not used in predicting the financial crisis (Bezemer 2010). Furthermore, 

so far only two such hybrid models have been documented (Caverzasi and Godin, 2015). 

 

In contrast to economists (either in academia or central banks), decision makers in government 

and business do not usually consult complex theoretical models of either the equilibrium or SFC 

type. They instead rely on headline macroeconomic aggregates such as GDP as their guide, and 

movements in GDP growth can shake markets, bring down governments and influence 

international affairs. 

 

Can the benefits of SFC models be utilized without their weaknesses (in particular, complexity 

and sensitivity to parameter estimation)? As SFC is a method and not a model, it can be applied to 

national accounting aggregates such as GDP, which are based on detailed data sources (economic 

censuses, surveys, business registers etc.) and are more parsimonious than explicit SFC models. 

This idea motivates the current paper, which combines the idea of endogenous money, 

Schumpeter’s functional differentiation of credit, flow of funds data and SFC principles, to make 

GDP itself stock-flow consistent. 
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2.  Credit and Money in National Accounting 
 

Overall, economic models incorporating the idea of endogenous money, giving equal attention to 

the real and financial sectors, and adhering to principles of stock-flow consistency constitute a 

significant improvement over equilibrium models such as DSGE, which focus only on real 

variables (with the exception of inflation). This has been evident not only in the above-mentioned 

proliferation of such models and in their success in predicting the financial crisis, but also in their 

adoption beyond academic circles. Most notably, the Bank of England has recently published a 

stock-flow consistent model of UK financial balances (Burgess et al 2016). 

 

It is thus surprising that the key national accounting measure of aggregate output - GDP - does not 

have a place for credit (or its counterpart, debt)5. This may seem natural to some, as the formal 

definition of GDP includes only the production of ‘real’ goods and services rather than the 

provision of credit or the creation of financial assets and liabilities. However, this view neglects 

the fact that GDP is itself a monetary aggregate. Nominal GDP is the sum of the value, in current 

dollars (or any other currency units), of all goods and services produced in a given country over a 

certain period (a year or a quarter). Real GDP is the sum of the same value, but expressed in 

constant dollars, that is, dollars from a previous year (known as the base year). The latter is derived 

by ‘deflating’ nominal GDP, i.e. adjusting it for price inflation, and thus real GDP represents the 

quantum rather than the value of aggregate production. But since real GDP is still expressed in 

currency units (albeit of a fixed purchasing power), it is nonetheless a monetary aggregate. 

 

Why then haven’t the insights of modern money theory (MMT) or the SFC principles had any 

impact on the monetary aggregate that is GDP, despite their success on the theoretical and 

modeling fronts? 

 

2.1 Measurement without Theory 

 

One reason is the weak link between national accounting and economic theory. If SFC models are 

strong on theory but weak on data estimation, macroeconomic measurement could be said to err 

on the opposite side. Koopmans (1947) critically reviewed empirical work by Burns and Mitchell 

(1946) at the National Bureau of Economic Research. He characterized their method as “groping 

for guidance” without any theoretical framework, and likened it to the ‘Kepler stage’ in astronomy, 

as contrasted with the ‘Newton stage’ of formulating the theory which explains the observations. 

He then exhorted economic researchers to pursue these two phases simultaneously: 

 

Fuller utilization of the concepts and hypotheses of economic theory...as a part of the processes of 

observation and measurement promises to be a shorter road, perhaps even the only possible road, 

to the understanding of cyclical fluctuations. (1947: 162, emphasis in original) 

 

                                                           
5 This is ironic since it was precisely the use of ‘accounting models’ (as distinguished from equilibrium ones) which 

enabled some economists to predict the financial crisis (Bezemer 2010). 
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This concern with the disconnect between measurement and theory in economics was echoed by 

Dutch statistician Frits Bos (1994), who observed that the standardization and institutionalization 

of national accounting after World War II actually “reduced the room for [their] interaction with 

economic theory” (p. 5, emphasis added). That period led to the emergence of national accounting 

as a separate branch of study, which is often “relatively inaccessible” to economists due to specific 

and complex concepts “partly based on compromises” and incomplete (or very complex) 

documentation (ibid p. 6). Tily (2009) likewise dispels the conventional wisdom that Keynes’s 

theory gave the impetus to the development of modern national accounts. Mitra-Khan (2011) 

argues that, far from being an economic indicator, GDP “is simply the most recent consensus 

definition of what the economy is” (p. 9). Assa (2016b) shows how, in its first 250 years, the 

estimation of national income was not only out of synch with economic theory, but often well 

ahead of it, and how in each period and place, the structure and scope of the accounts reflected a 

hodge-podge of geopolitical, class and policy concerns rather than a consistent theoretical 

foundation.  

 

Christophers (2011) demonstrates this clearly in tracking the treatment of the financial services. 

He describes how the 1968 revision to the System of National Accounts (SNA 68) made finance 

productive through a ‘techno-political’ process involving statisticians from governments and 

international organizations, rather than academic economists (see below). Assa (2015, 2016b) 

further shows how further modifications to the SNA in 1993 and 2008 reflect changing geo-

political and policy views rather than any coherent theory. 

 

Even critiques of GDP in recent decades, far from focusing on theoretical problems, often revolve 

around why it is not a good measure of welfare, focusing on what is missing (e.g. unpaid care 

work, environmental costs) or what is superfluous in it (e.g. counting the costs of defense, policing 

and public administration). This field has recently experienced a flurry of general-audience books 

on the shortcomings of GDP and possible alternatives to it (Stiglitz et. al. 2010, Fleurbaey and 

Blanchet 2013, Coyle 2014, Philipsen 2015, Lepenies 2016). None of these critiques, however, 

questions the internal theoretical consistency of the measure, probably assuming (quite correctly) 

that is it not mainly a theoretical construct but rather a statistical convention. 

 

2.2 National Accounting Aggregates as Implicit Models 

 

Another possible explanation for the immunity of national accounting aggregates from the insights 

of modern monetary theory and SFC principles is that GDP and other macroeconomic aggregates 

are seen by economists as ‘data’, i.e. they are considered to be mere statistical measurements (albeit 

more complicated than, say, the rate of unemployment) as contrasted with formal economic 

models. By this logic, there is no room for theory, mainstream or heterodox, in their construction 

and it is no surprise that the MMT and SFC insights had no effect on these ‘statistics’.  

 

This dichotomy between models and data is false, however, especially when it comes to complex 

accounting systems such as the national income and product accounts. A more accurate 

classification would involve a spectrum from explicit models (such as DSGE or SFC) through 
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implicit models (e.g. national accounting) to measured data (such as the unemployment rate). 

Explicit models have accounting identities plus behavioral equations since they attempt to explain 

causality. At the other extreme, measured data involve straightforward observations and 

calculations. National accounting systems are a hybrid – they can be thought of as implicit models 

(or put another way, modeled data) rather than purely statistical constructs. They have accounting 

identities but no behavioral equations, as they describe relationships rather than explain causality. 

They thus fall somewhere in the middle of the spectrum as shown in Figure 2: 

 

      Explicit models  Implicit models (modeled data)  Measured data 

  (behavioral equations)  (identities)                     (formulas) 

            

 

 
Figure 2: The spectrum between models and data 

Whereas formal economic models explicitly state their assumptions (whether realistic or not), 

national accounting frameworks feature various implicit boundaries, which are not shown along 

with the data but are rather buried in technical notes on ‘methodology’. For example, the interest-

based financial services mentioned above were originally considered mere transfers and thus 

outside the production boundary before 1968 (Christophers 2011). The 1968 System of National 

Accounts (1968 SNA) moved the production boundary by representing these services as inputs to 

an imaginary sector (thus making the assumption that they were ‘implicitly’ productive), whereas 

the 1993 SNA moved it further by considering such services to be the final consumption of 

households (and thus explicitly productive). The 2008 SNA went even further by stipulating that 

even the lending of banks’ own funds was a productive activity (dropping the pretense of 

‘intermediation’ between savers and borrowers originally used to portray banking as a productive 

activity). In each of these cases the assumption of the level of productiveness of interest-based 

financial services was not explicit in the data, but rather implicit in the location of the boundary. 

 

Similarly, R&D expenditures by firms, governments and non-profit organizations were previously 

assumed to be intermediate inputs (or costs) of these entities, and thus deducted from GDP, but 

have been reclassified by SNA 2008 as investments in fixed assets, and are thus now counted in 

GDP. This adjustment added around $560 billion to US GDP in 2013 (when the country adopted 

SNA 2008) - more than Sweden’s entire output that year - and conveniently reinforced “America’s 

status as the world’s largest economy and [opened] up a bit more breathing space over fast-closing 

China” (EIU 2013).  

 

Different boundaries in the national accounts are thus based on different assumptions and lead to 

different results, but less explicitly than formal economic models. This contrast with explicit 

models is thus the second reason why MMT had not yet affected national accounting. Most 

economists do not even learn the details of national accounting in their professional training, and 

the measurement (or rather construction) of macroeconomic aggregates such as GDP is outsourced 

to official statisticians. It is simply not considered part of the conversation, neither in mainstream 

nor in heterodox circles. 

DSGE, CGE, SFC GDP Unemployment rate 
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3. The Ad-hoc Integration of Finance in GDP 
 

The hybrid nature of the national accounts between data and models, their loose link with economic 

theory, and the techno-political institutional setup of their construction have all resulted in ad-hoc 

adjustments in various domains. These are most dramatically evident in the treatment of financial 

services in aggregate output.  

 

As briefly mentioned above, several incarnations of GDP have appeared over the years through 

revisions to the international standard, the System of National Accounts (SNA). Before 1968, no 

recording of credit activities was made in the national accounts. This gave rise to the so-called 

‘banking problem’: since only fee-based activities of banks (e.g. overdraft charges, foreign 

exchange fees etc.) were recorded as revenues, and these were usually smaller than banks’ 

operating costs, banking often showed a negative value-added (imputed based on net revenue). 

Discomfort with this apparent non-productiveness (or loss making) of a sector growing in 

economic and political importance led to the introduction, in the 1968 SNA, of an imputation for 

banks’ intermediation activities (Christophers 2011). While not explicitly mentioned in the 

accounting manuals, this construct is related to the idea of ‘loanable funds’, whereby banks play a 

neutral role, getting money from depositors and lending it out to firms and consumers (making 

money on the interest margin). The resulting accounting entry - Financial Intermediation Services 

Indirectly Measured (FISIM) - is imputed based on net interest revenues of banks. Specifically: 

 

FISIM = (rL − rr)yL + (rr − rD)yD      (1) 

 

where yL are loans, yD are deposits, rr is a reference rate, rL the interest rate on loans and rD the 

interest rate on deposits. 

 

FISIM interest charged to firms is deducted from their value-added as intermediate consumption 

or cost and does not show up in GDP. Interest charged to households or governments, however, is 

counted as final expenditure and included in GDP. Leaving aside for the moment various criticisms 

of this imputation (Basu and Foley 2013, Assa 2015, 2016a and 2016b), this change to the SNA 

was an ad-hoc solution to the problem of integrating financial institutions in an aggregate 

(monetary) measure of output that was originally defined to capture only real goods and services. 

Without admitting that banks create credit - as the endogenous money view and credit theory of 

money posit - this solution presents the banking sector as merely another service provider, thus 

having no lasting impact on the economy (beyond their FISIM charges).  

 

In the real-world, however, banks indeed create credit and thus money when they make loans. The 

creation of credit brings into being several components which are critical for both parties to the 

transaction as well as for the aggregate economy: 

o The principal amount of the loan (yL) 

o The interest rate (rL-rr) 

o The interest repayment (rL-rr)yL 

o The principal repayment 
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Of these, only the third enters into GDP as shown above. This fits well into the view of banks as 

service providers, since in other service sectors the production process is bound with the provision 

of services and does not survive it. There are no inventories of haircuts, for example, so likewise 

there would be no need for inventories of financial services. 

 

If, on the other hand, banks do create credit rather than simply intermediate between deposits and 

loans, their product does indeed survive the initial transaction. Credit flows result in credit and 

debt stocks, which are respectively assets (for the lender) and liabilities (for the borrower). While 

the balance sheets introduced in the 1968 SNA track these stocks, they do not affect the calculation 

of GDP itself.  

 

GDP's treatment of finance thus violates the flow consistency principle described above as it 

creates ‘black holes’, i.e. we do not know where the deposits or loans used in FISIM imputation 

go to or come from. While some countries distribute FISIM to its uses (meaning they deduct the 

imputed interest cost of intermediation from the sectors paying for it), there is no tracking in GDP 

itself of where the actual credit flows go to and how much debt is accumulated6.  

 

The construction of GDP also ignores the stock consistency principle (since it shows neither assets 

nor liabilities on the financial side). Copeland summed up this shortcoming in economic modelling 

thus: 

“To an accountant the idea of a national balance sheet seems a logical corollary of the idea of a 

national income statement. Economists have had a great deal to say about wealth, but they have 

only begun to approach the study of wealth via social accounting. We haven't done much towards 

constructing a national balance sheet” (1949:255). 

 

Copeland’s invention of the flow-of-funds (FoF) accounts were not adopted by mainstream 

economists, partly because they do not embody any theory. By contrast, theoretical mainstream 

models are based on neoclassical theory but do not as a rule use FoF data, focusing instead on 

‘real’ variables from the national accounts. 

 

GDP thus shows banks as producing only services but not goods. However, banks produce a 

critical good in the economy: credit (and its counterpart, debt). As mentioned above, money is 

essentially credit, and banks do not really intermediate most of it. This is missing in GDP, as no 

changes in the stock of credit (or debt) are shown in this headline measure of the economy. This 

is a serious shortcoming given that credit is one of the main features of a monetary economy. 

Measures of economic activity such as GDP, just like more explicit models, thus ignore credit at 

their peril, as the recent crisis has demonstrated. 

 

GDP also violates the stock-flow consistency principle, by not tracking the cumulation of credit 

flows into stock. In this way, it is also inconsistent with the real side of the accounts, where there 

is in fact an SFC-like adjustment mechanism, namely ‘changes in inventories', accounted for as 

                                                           
6 The accompanying balance sheets in the SNA do show this information but it is not included in the main 

aggregates themselves. 
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part of investment. Gross capital formation (the national accounting term for real, i.e. non-financial 

investment) is the sum of gross fixed capital formation (investment in machinery, plant, factories 

etc.) and changes in inventories. The latter are defined as the sum of “(a) stocks of outputs that are 

still held by the units that produced them prior to their being further processed, sold, delivered to 

other units or used in other ways; and (b) stocks of products acquired from other units that are 

intended to be used for intermediate consumption or for resale without further processing" (OECD 

2017). When output exceeds sales, the unsold goods are recorded as adding to inventories (a 

component of investment). When sales exceed output, this is recorded as a drawing down of 

inventories (negative changes to inventories).  

 

Changes in inventories account for a relatively small proportion of the US economy, averaging 

only 0.4% of GDP over the period 1999-2016. However, they are one of the most volatile 

components of GDP. The U.S. Bureau of Economic Analysis (2013) specifically mentions this in 

its National Income and Product Accounts (NIPA) handbook, noting that changes in inventories 

“have an important role in short-run variations in GDP growth [and their] movement plays a key 

role in the timing, duration, and magnitude of business cycles, as unanticipated build-ups in 

inventories may signal future cutbacks in production, and unanticipated shortages in inventories 

may signal future pickups in production”. In fact, a large part of the literature exploring the Great 

Moderation identifies better inventory management as the main explanatory variable in the 

resulting reduction of aggregate output volatility (other explanations include good luck - i.e. 

smaller exogenous shocks - and good monetary policy). 

 

The inclusion of changes in inventories in GDP makes it stock-flow consistent in terms of goods 

produced in a given year. Without this item, only goods which were both produced and sold in the 

same year would be recorded, underestimating production (and thus productivity) by the amount 

of unsold inventories of goods (services, by definition, have no inventories). Changes in 

inventories can also be cumulated to derive a stock measure of unsold or intermediate goods. 

 

Based on the loanable funds theory, however, there is no need to track stocks of credit and debt, 

since one sector’s assets cancel out with another sector’s liabilities. This is the view of Krugman 

(2012) criticized by Keen (2014). But if banks indeed create money rather than simply intermediate 

it, they increase the amount of credit, debt and money in the economy by doing so. This is because 

“money is fundamentally a liability of the banking sector which other agents in the economy accept 

as complete payment in a transaction” (ibid.). 

 

There is thus a stock-flow inconsistency in the heart of the key measure of output in the economy. 

Flows of goods are cumulated into inventories on the real side, while flows of credit – the real 

product of the banking sector – are not, since banks are only considered to produce services, not 

goods. 

 

While the real part of the economy is thus represented in a stock-flow consistent manner in GDP, 

the financial part of the economy is presented only as comprising of flows of net interest (recorded 
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as FISIM) and net fees (recorded as value-added). These are not even the flows of credit itself, but 

rather imputed payments for it. Changes in the stock of inventories are included in GDP but 

changes in the stock of debt (which can be thought of as a financial inventory) are not - hence the 

implicit model that is GDP is not stock-flow consistent. Table 1 shows the status-quo transaction 

matrix of GDP: 

 

  Firms Banks   

 Households Current Capital Current Capital Government Σ 

 (1) (2) (3) (4) (5) (6)  

Consumption -C +C     0 

Including interest on 

personal loans 

−FISIM   +FISIM    

Government 

expenditures 

 +G    -G 0 

Fixed Investment  +I -I    0 

Changes in stocks of 

inventories 

 +ΔIN -ΔIN    0 

Memo (GDP)  +C+G+I 

+ΔIN 

 +FISIM 

+ ??? 

  Y 

Change in stocks of 

loans 

   +ΔL -ΔL  0 

…..        

Table 1: GDP as a Transactions Flow Matrix  

Adapted from Godley and Lavoie (2012) Table 11.3 

 

GDP (Y) therefore includes the total production of firms (column 2) plus the net interest charged 

to households by banks (column 4). As mentioned above, interest charged to firms and government 

is treated as intermediate consumption. The key issue to note is the asymmetrical treatment of 

changes in stocks. On the ‘real’ (firm) side, changes in the stock of inventories are included in 

GDP as they appear above the summary line (the ‘production account’). Changes in the stock of 

loans, by contrast, are not included in GDP as they are below the line, included in the so-called 

‘financial account’. This is in line with a view of banks as merely providing a service but not a 

product. 

 

The methodological asymmetry in tracking changes in real stocks but not for financial ones is 

related to the theoretical contradiction in the structure of GDP. On the one hand, the aggregate 

demand built into the measure on the expenditure side (Y=C+I+G+X-M) is Keynesian, while the 

treatment of money is distinctly Wicksellian.  

As mentioned above, before the SNA 68, the economy was portrayed as a cash-only, no credit 

operation. SNA 68 brought in the Loanable Funds view, where banks simply intermediate funds 

from deposits to loans. Money in GDP is only a numeraire (à la Walras, who considered money 

merely a numeraire used by the auctioneer to denominate bids and offers). The SNA has not caught 

up with the ‘money is credit’ (Innes 1913) theory of banks creating credit (=money) out of thin air 

rather than just providing intermediation (and other) services.  

 

Table 2 provides a summary of the different implications of these two contrasting view of money: 
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 Loanable Funds Endogenous Money 

Money source Exogenous Endogenous 

What is money? Numeraire Credit 

What do banks do? Intermediate existing money Create new money (credit) 

Banking output Services Product (credit and money) 

Credit and debt Cancel out Outstanding 

Tracking financial stocks No need Stock-flow consistency required 

Allocation of credit All to the productive sector Credit to entrepreneurs vs. to 

speculators (see next section) 

Table 2: Loanable fund vs. endogenous money 

 

These theoretical and methodological accounting contradictions within GDP lead to a professional 

paradox for post-Keynesian economists. On the one hand, they build and advocate (explicit) 

theoretical models where money is endogenously created by banks, but on the other hand they feed 

it with data based on an accounting measure of output (i.e. an implicit model or modeled data) 

where money is just a unit of account and banks are neutral ‘service-providers’. This partly reflects 

the disconnect between theory and measurement described by Koopmans, which may be more 

severe in economics than, say, physics. 

Furthermore, for all the criticism of mainstream models, GDP is, in this aspect, even less coherent 

than (explicit) standard economic models such as DSGE (which completely ignore the financial 

sector), as it includes one part of finance - payments for financial services (either in interest or 

fees) - while excluding the actual flows of credit (principle) in the economy. As mentioned above, 

this result is due to the hybrid nature of national accounting somewhere between ‘data’ and 

‘models’, as well as to the their institutional environment outside of academia as the domain of 

official government (and international organization) statisticians. Both these factors have isolated 

the national accounts from the kind of theoretical debate which led to the renaissance of MMT and 

SFC. 

4. Playing with FIRE 

 
Reconciling GDP with modern monetary theory would involve moving beyond its ad-hoc 

treatment of banks as intermediating loanable funds between entities in the real economy, with 

money merely included as a numeraire for prices. It would require a consistent tracking of changes 

in credit (debt), implying the inclusion of a financial equivalent of ‘changes in inventories’, the 

existing stock-flow adjustment on the real side. This could be done by building on several recent 

strands of research which attempt to integrate finance more consistently into the theory and 

measurement of aggregate output. While the present paper is the first to explicitly address both the 

theoretical dissonance (Keynesian expenditure vs. Wicksellian money) and, as a result, the 

methodological stock-flow incontinency in GDP, these other lines of research have recently made 
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progress in addressing the theoretically and empirically inconsistent treatment of finance (along 

with real-estate and insurance), and have suggested various methods to resolve these issues. 

4.1  Endogenous Money and Effective Demand 

 

As noted above, GDP includes an inventory adjustment for goods, but not for credit. The changes 

in inventories component of investment in the national accounts keeps track of goods produced 

but not sold. Therefore, the supply of goods is separated in time from their effective demand 

(purchase). Part of aggregate demand is thus deferred in a way, moved from the present period of 

production (which is recorded in GDP) to a point in the future when the goods will be (hopefully) 

sold. Formally, this implies AS = AD + ∆IN where AS is production or the aggregate supply of 

output, AD is output actually sold (or value-added) and ∆IN is changes in inventories. 

 

The case of credit is the exact opposite. Credit enables purchasing power to be transferred from 

the future to the present. Repayment of the debt (created by credit) will take place (hopefully, for 

the lender) in the future. Thus demand precedes both expenditure (for consumers) and production 

(for firms) in this case. This is not a mere technicality, but rather a core feature of monetary 

capitalism. 

 

Keen (2011) points out Minsky’s insight that, since expenditure equals income by accounting 

identity, the existence of growth implies the existence of credit and debt:  

 

If income is to grow, the financial markets, where the various plans to save and invest are 

reconciled, must generate an aggregate demand that, aside from brief intervals, is ever rising. For 

real aggregate demand to be increasing, it is necessary that current spending plans, summed over 

all sectors, be greater than current received income and that some market technique exist by which 

aggregate spending in excess of aggregate anticipated income can be financed. It follows that over 

a period during which economic growth takes place, at least some sectors finance a part of their 

spending by emitting debt or selling assets. (Minsky 1982 [1963]: 6) 

 

Thus growth is in essence a leveraged process, depending on the creation of credit (although to 

productive rather than speculative activities as will be discussed in the next section). According to 

Keen, aggregate demand therefore equals aggregate supply plus the change in debt, while 

aggregate demand is expended on both commodities and assets, i.e. shares and property (2011). 

This has critical implications for national accounting: 

 

I have found that many people find this confusing on the basis that, if debt has financed a purchase, 

wouldn’t that already be recorded in GDP? There are two reasons why this is not the case. First, 

part of spending is on pre-existing assets which are not a component of GDP. Secondly, in our 

demand-driven economy, the demand comes first before the supply and demand can be sourced 

either from previously earned income, or an increase in debt where this debt reflects an increase in 

the money supply by the private banking system...Debt-financed demand for commodities does 

later generate production of more commodities, and this turns up in GDP but the debt precedes the 

supply. This relationship is thus best thought of in continuous time terms: aggregate demand at a 
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point in time equals income at that time, plus the change in debt at that time. Aggregate supply (and 

the sale of existing assets) follows slightly later (pp. 219-220, emphasis added). 

 

Consequently, Keen (2009, 2014, 2015) has attempted to introduce debt into the concept of 

aggregate demand by redefining it as equal to income plus the changes in debt, leading to a debate 

with Lavoie (2014), Palley (2014), Fiebiger (2014) and Reissl (2015). Part of the criticism of 

Keen’s idea was related to his introduction of a term for the velocity of debt, which some saw as 

harking back to monetarist ideas. Other issues raised concerned his focus on prices of financial 

assets, as well as of the use of the ‘ex ante’ vs. ‘ex post’ terminology.  

 

Lavoie, for example, cites Bernardo and Campiglio (2013) to argue that Keen’s formulation, 𝐴𝐷 =

𝑌 + Δ𝐷, was not consistent with NIPA. Instead, Lavoie (2014) defines production and income as 

𝑌 = 𝐹𝑆 + Δ𝐼𝑁 where FS is final sales, but also as 𝑌 = 𝐹𝑆 + Δ𝐷 where FS is final sales, (AD or 

receipts).  

 

This shows the symmetry of changes in inventories on the real side and changes in debt on the 

financial side, which can be found in Godley and Lavoie (2012). FS is the same as GDP by the 

output method, Y(O): “In the national accounts, variations in inventories adjust national 

expenditures to national output whenever sales differ from production.” (65).  

 

In accounting terms: 

 𝑌(E) = 𝑌(O) + ΔIN (2) 

 

However, it also implies that “…[on] capital account, it is clear that the value of this investment 

in inventories must be financed by the new loans initially obtained” (ibid, 50). Therefore, if 𝐴𝐷 =

𝑌 − Δ𝐼𝑁 and if Δ𝐷 = −Δ𝐼𝑁, then 𝐴𝐷 = 𝑌 + Δ𝐷 according to Keen. 

 

Either way, from a measurement point of view, Keen’s idea fits within above discussion of stock-

flow consistency in GDP: 

  

 𝐴𝐷 = 𝑌 + Δ𝐷 (3) 

Therefore: 

 𝑌 = 𝐴𝐷 − Δ𝐷 (4) 

Keen also has another version involving ex-post and ex-ante income: 

 𝑌(𝐸)𝑒𝑥𝑝𝑜𝑠𝑡 = 𝑌(𝐼)𝑒𝑥𝑎𝑛𝑡𝑒 + Δ𝐷 (5) 

Accounting wise, dropping the time subscripts implies:  

 𝑌(𝐸) = 𝑌(𝐼) + Δ𝐷 (6) 

Since expenditure, that is Y(E), equals sales (AD) plus changes in inventories, we get: 

 𝐴𝐷 + Δ𝐼𝑁 = 𝑌(𝐼) + Δ𝐷 (7) 
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Rearranging, we have: 

 𝐴𝐷 = 𝑌(𝐼) + Δ𝐷 − Δ𝐼𝑁 (8) 

And thus: 

 𝑌(𝐼) = 𝐴𝐷 + Δ𝐼𝑁 − Δ𝐷 (9) 

Which is the same as: 

 𝑌(𝐼) = 𝑌(𝐸) − Δ𝐷 (10) 

Rearranging and combining (2) and (10) yields: 

 𝑌(𝑂) + Δ𝐼𝑁 = 𝑌(𝐼) − Δ𝐷 (11) 

where both sides of the equation sum up to Y(E). 

   

 

        Y(E)-Y(I)=𝞓D      Y(O)-Y(E)=𝞓IN 

     

 

 

 

Figure 3: Endogenous money and aggregate demand in national-accounting terms 

The logic of this is as follows. Given that all agents act under uncertainty, they need certain buffers 

in case their expected income falls short of their actual income. For firms, a shortfall in demand 

(meaning lower sales than expected) can be buffered by adding to the stock of inventories. For 

consumers and governments (as well as firms qua borrowers), a lower income than expected can 

be buffered by borrowing, i.e. adding to the stock of debt. This can also be seen schematically in 

the table below.  

 
 

Demand flow Supply flow Buffer (change in stock) if demand ≠ supply 

Monetary Expenditure Income ∆ Debt 

Real Sales Production ∆ Inventories 

Table 3: Monetary and real buffers  

 

GDP is often said to have three approaches - expenditure, income and output (or value added) -

where the first two are the demand and supply sides of the monetary market transactions, and the 

third representing the real side of things. Clearly this leaves out the fourth cell - sales - which can 

Y(E) 

Y(I) Y(O) 
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differ from output, leading to changes in inventories. Secondly, and more to the point of this paper, 

expenditure and income can also differ, but the changes in debt are not captured in GDP (although 

they are shown in the balance sheet). The bold type-face items are those currently in GDP, the 

small italicized entries are not. 

 

4.2  De-financializing GDP 

 

Both Keen and Lavoie cite NIPA to support their case and criticize the other side, but what if NIPA 

itself is the problem? Several attempts have been made in recent decades to improve the treatment 

of financial services in GDP itself. 

Nordhaus and Tobin (1972), while not focusing specifically on the financial sector, reclassified 

some consumer and government outlays as instrumental expenditures, that is, intermediate rather 

than final consumption. Thus they deduct the costs of commuting to work, police and sanitation 

services, and national defense from total (final) output. In a similar vein, Shaikh and Tonak (1994) 

reclassify financial services (along with military and bureaucratic activities) and as social 

consumption rather than social wealth creation, arguing that these activities, “like personal 

consumption, actually use up social wealth in the performance of their functions.”  

 

Basu and Foley (2013) proposed a measure of output called narrow-measured value added 

(NMVA), as well as another which excludes only the income of the finance, insurance and real-

estate (FIRE) sectors (Non-financial value-added or NFVA) on empirical grounds, citing the fact 

that value-added for these sectors is imputed (based on their income) rather than directly measured. 

Their adjusted measure tracks employment in the US far better than GDP. Assa (2015, 2016a, 

2016b) went further by treating all financial services (whether paid for by firms or not) as 

instrumental expenditures - à la Nordhaus and Tobin - to be deducted as a cost to the economy 

(not merely excluded as in Basu and Foley). The resulting indicator – Final GDP or FGDP - has 

the best fit with employment and median income vis-à-vis GDP or NFVA. Figure 3 shows standard 

GDP, NFGDP (based on NFVA), Non-Measured GDP (which exclude all sectors for which value-

added is imputed), and FGDP vs. employment in the US. 

 

 

Figure 4: Alternative measures of output and their correlation with aggregate employment 
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These are innovative steps in the right direction of recognizing finance as inherently different than 

the rest of the economy, and they also have useful properties, e.g. closer tracking of employment 

and median income, which can shed light on some puzzles such as jobless growth (Assa 2015, 

2016). However, the fact that these adjustments operate within the confines of the structure of GDP 

implies that they do no address actual flows or stocks of credit. 

 

4.3  The Functional Differentiation of Credit  

 

Both the theoretical debate on the role of debt in aggregate demand and the accounting adjustments 

mentioned above treat finance as a homogenous aggregate7. However, removing (or further 

deducting) all finance from GDP is akin to throwing out the baby (productive credit) with the 

water (speculative credit). This indifference to the function of credit is already built into the 

national accounts since these do not distinguish between credit to the ‘real’ sector and speculative 

credit flows within the FIRE sector. One has to resort to using input-output (IO) tables in order to 

disaggregate FIRE services to other sectors vs. services within the FIRE sector. 

 

As Bezemer (2014) reminds us, Schumpeter insisted on this functional differentiation of credit 

into two different types: 

 

● credit flows to the real sector (CR) cause a liquidity effect and show up in GDP 

● credit flows to the financial sector (CF) have a financial deepening effect and do not show up 

in GDP 

 

Together with the loanable funds idea of real sector loans without banks, we get three possible 

types of finance in a monetary economy: the loanable funds (LF) channel from one real sector to 

another, credit to the productive sector of the real economy (CR) and credit to finance (CF) and 

real-estate purchases: 

 

Banks         Real Economy 

   CR 

 

 

 

Figure 5: Alternative measures of output and their correlation with aggregate employment 

 

In his Theory of Business Cycles (1939), Schumpeter explained how CR and CF come in two 

waves: 

 

                                                           
7 Lavoie (2014) actually uses a Gedankenexperiment including one example of credit to firms and another for credit 

to households, but does not develop this further.  

Bank A  Bank B 

CF 

Firm A  Firm B 

LF 
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We have seen that if innovations are being embodied in new plant and equipment [t]wo things are 

then practically sure to happen. First, old firms will react to this situation and, second, many of them 

will speculate on this situation...Indeed, the phenomena of this secondary wave may be and generally 

are quantitatively more important than those of the primary wave...the processes of the secondary 

wave, in fact, supply us with plenty of instances of unproductive loans...households will borrow for 

purposes of consumption...farms will be bought at prices at which they could only if the prices of 

agricultural products kept their level or increased. In these cases there is no increase in productivity 

at all, and it is this fact and this fact alone which is responsible for a fall in prices sometimes spelling 

disaster even without speculation in the narrower sense of the word, which however never failed to 

add to the structure of debt (pp. 145-147, emphasis added). 

 

Bezemer (2014) explains how Schumpeter’s theory of differentiated credit implies that 

unproductive credit does not create value-added and actually affects economic growth negatively: 
 

Money is created as credit. Credit is not neutral, since it implies an obligation. This is so because of 

the accounting equality that all credit is debt. Therefore, growth in bank loan assets implies growth 

in liabilities for firms and households...The liabilities imposed in the credit creation process must be 

serviced ultimately from income. This implies that less income can be spent on goods and services. 

That, in turn, implies that the growth of unproductive credit harms GDP growth (emphasis added). 

 

Speculative credit harms growth by increasing the debt service burden, increasing the need for 

both interest and principal repayments, and reducing the credit available for the real economy. 

Speculative credit also constitutes a leakage from aggregate demand, whereas credit to the real 

economy is an injection, in the form of finance to either consumption, investment or government 

expenditure. In increases overall leverage, making the system vulnerable: 

 
“The ratio of these two flows is the growth in systemic leverage, a stock (or level) measure for the economy's 

net debt. High levels of systemic leverage may be damaging to the economy. High levels imply that there needs 

to be attention not only to flows but also to stocks. Stock variables (such as debt levels) co-determine the 

economy's fate, but are left out of conventional models (Godley and Lavoie 2006). This is analogous to 

monitoring a patient's intake of iron but not iron levels in the blood; or to monitor rainfall in a catchment area 

but not water saturation levels in the soil. Such science ignoring stock variables will always be surprised by the 

patient's death or by sudden inundation. We can do better than that in economics." (Bezemer 2012). 

 

Figure 6: Bezemer’s diagram of the stock-flow dynamics of the functional differentiation of credit 



18 

In other words, this represents the opportunity cost of speculative finance. Furthermore, leverage 

(financial inventory) increases financial instability (Bezemer 2011a), the opposite effect of that for 

inventories of goods. Interestingly, Carvalho and Gabaix (2013) have found that “the initial great 

moderation [was] due to a decreasing share of manufacturing between 1975 and 1985. The recent 

rise of macroeconomic volatility is chiefly due to the growth of the financial sector”. But overall 

the moderation in manufacturing and inventory volatility outweighed the increase in the volatility 

of financial services, leading to the an appearance of a Great Moderation. This was due to the fact 

that only financial fees, not actual flows of credit, are captured in GDP as mentioned above. 

 

5. Making GDP Stock-Flow Consistent: Towards a Measure of Output Net 

of Speculation 

 
How can this notion of productive vs. speculative credit be operationalized in making GDP stock-

flow consistent? As it currently stands, GDP accounts for two dimensions of growth. Nominal 

GDP tracks the level and growth of output in current prices, that is Y=Q*P. Real GDP tracks the 

quantity (volume) of output produced, and is derived by dividing the components of nominal GDP 

by the appropriate price indices (deflators). Nominal GDP divided by real GDP thus yield an 

implicit price deflator, the level of overall inflation included in nominal GDP (as opposed to the 

consumer price index – CPI – which tracks the inflation of prices for a basket of consumer goods 

and services). 

The two dimensions tracked by GDP growth are thus the growth of the quantity (volume) of output 

and the growth of the price of output (at market prices). However, given the importance of credit 

for growth - both positively when it flows to productive activities and negatively when it is 

speculative and increases leverage - the two-dimensional lens of GDP is clearly insufficient. Just 

as an overstatement of inflation leads to an understatement of productivity, an underestimate of 

debt may lead to an overestimate of growth. Leverage – the third dimension of growth as discussed 

above – needs to be brought into the GDP structure. Changes in inventories do this on the real side, 

adjusting the stock of goods in addition to the flows of goods and services already captured in 

GDP. 

This two-dimensionality in national accounting mirrors the historical focus on growth and inflation 

in both fiscal and monetary policies (Bernanke and Gertler 2000) before the crisis, with scant 

attention paid to credit or debt. The focus on inflation (bordering on obsession) reflects the view 

that money is merely a numeraire in the economy (by comparison, a focus on debt would entail 

the recognition that money is credit). Before the 1980s, inflation in the United States was indeed 

high and volatile (as shown in Figure 7 below) and was thus a main concern for both economic 

theory and central bankers. Instead, changes liabilities and equities (for all sectors) have been much 

sharper since the 1970s. 
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Figure 7: Changes in total leverage as % of GDP (left axis) and in GDP deflator (right axis) 

To construct a stock-flow consistent measure of output, I build on Bezemer's (2012, 2014) 

empirical approximations of ‘productive’ and ‘unproductive’ credit, following Schumpeter's 

distinction between a primary wave of credit for innovation and a secondary wave mainly owing 

to speculative purposes (1934). Bezemer (2012) proposes a measure of credit to the financial sector 

(CF) which includes bank mortgage credit to households and credit to nonbank financial firms 

such as insurance firms, pension funds, and other investors, while credit to the productive or real 

sector (CR) consists of bank credit to non-financial business plus household consumption credit. 

In a slight variant, I follow the Flow-of-Funds aggregate grouping and classify household 

consumption credit under CF (rather than in CR), together with household mortgages and credit to 

financial firms. CR here therefore includes only credit to non-financial business. While consumer 

credit does create final demand for goods and services, it is not credit flowing directly to the 

productive or innovative process. 

Moreover, consumer credit has been securitized in the process of financialization and poses a 

serious risk for financial institutions in case of a crisis. As the Economist (2017) noted in its April 

8th issue: 

The [Bank of England] cautioned that although consumer credit makes up only 10% of bank 

lending, whereas mortgages account for 70%, the losses for banks in the downturn from consumer 

credit would be significantly greater. Last year's stress tests found that banks were exposed to $18.5 

billion ($23.1 bn) of risky consumer credit compared to $11.8 bn for mortgages". 

 

 

 



20 

Formally, L is leverage, or the stock of debt as a percentage of GDP: 

 𝐿 = 𝐷/𝑌 (11) 

Credit to the real-sector (CR) grows at the same rate as income8 (Bezemer 2012): 

 �̂�𝑅~�̂� (12) 

or: 

 �̂�𝑅/�̂� = 1 (13) 

 which implies:  

 �̂� = 0 (for CR) (14) 

By contrast, speculative credit leaves income unchanged while only debt goes up, driving 

up leverage overall leverage in the economy: 

 

 �̂�𝐹 > �̂� (15) 

 or  

 �̂�𝐹/�̂� > 1 (16) 

which implies:  

 �̂� > 0 (for CF) (17) 

In other words:  

 �̂� = �̂�𝑅 + �̂�𝐹 (18) 

and since �̂�𝑅 is already accounted for in the growth of GDP (equation 13) we get 

 �̂� = �̂�𝐹 (19) 

Combining (3) and (10) we get: 

 
�̂�𝐹

�̂�𝑅
=

�̂�

�̂�
 (20) 

Since L = D/Y, we get: 

 
�̂�

�̂�
=

�̂�

�̂�

�̂�
= �̂� (21) 

Thus 
�̂�𝐹

�̂�𝑅
= �̂� is a proxy for systemic leverage, which may be considered as changes in 

financial inventories.  

                                                           
8 Although the two started diverging recently due to financial activity by non-financial firms like GE money. 
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Growing stock-flow ratios are unsustainable (Godley 1999, Nikiforos and Zezza 2017), and this 

can be directly embedded in a stock-flow consistent measure of output, net of speculative credit. 

The growth of this debt-adjusted GDP is therefore: 

𝐷𝐴𝐺𝐷𝑃̂ = �̂� − �̂� 

Figure 8 plots DAGDP, real GDP and employment. 

 

Figure 8: Real GDP, Debt-Adjusted GDP and Employment, 1959=100 

Using logs allows a comparison with nominal GDP, which would otherwise be outside the range 

of the previous chart. It also shows the growth of the various measures of output in percentage 

terms. For example, since �̂� = �̂�/�̂�, ln(�̂�) = ln(�̂�/�̂�) = ln(�̂�) – ln (�̂�). Likewise, let Z denote 

DAGDP. Then �̂� = �̂�/�̂�, and ln(�̂�) = ln(�̂�/�̂�) = ln(�̂�) – ln (�̂�). Applying the systemic leverage 

index �̂� to real GDP is thus akin to using a second deflator (�̂�, the GDP deflator, being the first). 

 

Figure 9: Logs of Real GDP, Debt-Adjusted GDP and Employment, 1959=100 
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GDP net of speculation, or Debt-adjusted GDP, has the following desirable properties. First, it is 

theoretically consistent. Both the real side and the financial side are based on Post Keynesian ideas 

(expenditure and endogenous money, respectively). In contrast to the loanable funds view of 

money as a numeraire (embedded in GDP), DAGDP embeds the view of money as credit, where 

credit and debt are important stocks (like 𝞓IN), and where debt (and leverage) is another critical 

numeraire (𝞓D) which does not simply cancel out with assets but has an impact on the real 

economy. 

 

Second, a Debt-adjusted GDP is methodologically consistent, as it applies the SFC principle of no 

black holes. Whereas GDP tracks only changes in stocks of inventories (from the SNA capital 

account table 2.8), DAGDP also includes changes in stocks of debt (taken from financial account 

table 2.9). Additions to financial capital are now included, not just to real (working) capital. As a 

result, the transaction flow matrix of GDP can be rewritten for DAGDP: 

 

  Firms Banks   

 Households Current Capital Current Capital Government Σ 

 (1) (2) (3) (4) (5) (6)  

Consumption -C +C     0 

Including interest on 

personal loans 

−FISIM   +FISIM    

Government 

expenditures 

 +G    -G 0 

Fixed Investment  +I -I    0 

Changes in stocks of 

inventories 

 +ΔIN -ΔIN    0 

Change in stocks of 

debt 

   -ΔL +ΔL   

Memo (GDP)  +C+G+I 

+ΔIN 

 +FISIM 

-ΔL 

  Y 

…        

Table 4: Transactions Flow Matrix for DADGP 

 

In other words, changes in stocks are added to flows on both the real and financial sides in the 

new measure: 

 Real Financial 

Flows C+I+G+NX CR 

Changes in stocks 𝞓IN -𝞓D 

Table 5: Real and financial flows and changes in stock in DADGP 
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6. Debt in a Time of Growth 
 

As mentioned at the beginning of the paper, the mainstream of both policy and academic debates 

has long focused on the question of public debt (in the US as well as Eurozone). This is exemplified 

in Reinhardt and Rogoff (2010) who argued that public debt in excess of 90% of GDP was 

associated with slower growth (errors were later found in this paper by Herndon, Ash and Pollin 

2014). In advanced monetary economies, however, private debt matters too, especially speculative 

private debt as demonstrated above.  

 

What are the main implications of debt-adjusted GDP for our understanding the macroeconomy in 

general, and of growth in particular? First and foremost, DAGDP tracks employment very closely 

as seen in Figures 8 and 9 above. Adjusting for the growth of speculative debt, the US economy 

grew at an average annualized rate of 1.7% between 1959 and 2016. This is much closer the growth 

rate of employment (1.5%) than is real GDP, which grew at 2.9% over the same period9.  

GDP has been diverging from employment for several decades (Basu and Foley 2013). This is 

contrast to Keynes view in the General Theory: “…the amount of employment associated with a 

given capital equipment will be a satisfactory index of the amount of the resultant output; the two 

being presumed to increase and decrease together, though not in a definite numerical proportion” 

(1936). The closer correlation between DAGDP and employment is similar to that found by Basu 

and Foley (2013) using NFVA and NMVA, and Assa (2015, 2016) using FGDP, and may explain 

the phenomenon of jobless growth. 

 

The last point merits further elaboration. As mentioned above, these adjusted measures - NFVA 

and FGDP - accomplish their close correlation with employment by leaving out or further 

deducting the value-added of the financial sector from overall output. That value-added is a 

national accounting imputation equal to the net revenue stream based on financial fees rather than 

a measure of credit flows. It is thus striking that DAGDP – which adjusts GDP for changes in debt 

– results in similar alignment with employment.  

Second, peaks and troughs are more pronounced in the stock-flow consistent measure, confirming 

the relative smoothing of GDP noted by Assa (2016). Most of the 1980s show negative growth in 

DAGDP, whereas GDP has negative growth for only 1980 and 1982. The new measure also points 

out to the 2001 recession already in 2000, while GDP for that year showed 4.1. The biggest 

difference is in the build-up to the 2007-8 crisis, with GDP averaging 2.4% vs. 0.9% in DAGDP. 

This goes to the quote from the Financial Times at the top of the paper, whereby Pilling (2014) 

suggests a measure of output accounting for the opportunity cost of finance may have served as a 

better leading indicator in the buildup to the crisis. The reason for this useful feature of debt-

adjusted GDP is that it penalizes overall growth for increased speculation. As the latter makes the 

entire economy more fragile, DAGDP provides a grimmer albeit more realistic picture of the 

opportunity cost of speculation for debt. 

                                                           
9 All averages calculated using a geometric mean as usual. 
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Third, the Great Recession cost real GDP a combined 3.1% in lost output over 2008-2009, whereas 

according to DAGDP the economy contracted by a staggering 15.9%. On the upswing, however, 

the debt-adjusted measure bounces back faster than GDP as well.  

Fourth, the story of the Great Moderation, celebrated by Bernanke in 2004 and the subject of an 

enormous literature, hinges on our assumption of a loanable-funds economy in which money is 

neutral and assets and liabilities cancel out. If debt does have a role to play, accounting for changes 

in the stock of speculative debt reveals a much more volatile economy. While the coefficient of 

variation (standard deviation scaled by the mean) for GDP decreases from 0.71 before 1984 to 

0.43 afterwards, the volatility of Debt-adjusted GDP actually doubles in the latter period. This is 

in line with the increase in leverage shown in both Figure 1 and Figure 7 above.  

Here we come back to the distinction between measured data to modeled data (or implicit models). 

The volatility of inflation, as measured by the CPI, certainly declined after 1984 (a feat often 

credited to the improved performance of central banks). However, whether output volatility 

decreased or increased depends on the measure of output used. As the quote from Minsky’s at the 

top implies, there is no statistical measure of output other than what we theoretically construct. It 

is also important to remember that central banks do not have direct control over the level and 

growth of output. The increase in leverage in recent decades translated into asset price inflation in 

both financial and real-estate markets, rather than into inflation in the prices of goods and services. 

GDP reflects only changes in debt financing expenditures in the real economy (non-financial 

firms). The debt created due to speculative activities was used to buy assets rather than increase 

aggregate output, income and employment. Adjusting for this leakage of aggregate demand, output 

net of speculation has become even more volatile than before 1984. As mentioned above, Carvalho 

and Gabaix (2013) interpreted this as a shift in volatility from the real to the financial sides of the 

economy, but this view only accounts for financial fees (FIRE value-added). In fact, while the 

volatility of FIRE value-added increased relative to durable goods (and GDP’s volatility declines 

in the aggregate), the volatility of debt-adjusted GDP doubled after 1984. 

 

Figure 10: Growth rates of real GDP and debt-adjusted GDP, 1960-2016 

Coefficient of Variation Real GDP DAGDP 
1960-2006 0.59 2.63 
1960-1983 0.71 2.01 
1984-2006 0.43 4.02 

Table 6: Volatility of real and debt-adjusted GDP in different periods 
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7. GDP in the 21st Century 

The discussion above highlighted several historical trends. The decline of inflation since the mid-

1980s has been noted by all and celebrated by some as a vindication for the stability of capitalism 

in general and the mastery of central banking in particular. Another trend – the rise in leverage 

since the early 1980s, especially of private financial and non-financial debt – has been ignored in 

mainstream models before the crisis and only noted by heterodox economists, giving them a unique 

vantage point from which to foresee the oncoming meltdown. Whether the mainstream has learned 

from the crisis remains to be seen, but both sides to the debate accept the national accounting 

construct of GDP without questioning its theoretical underpinnings. This is particularly alarming 

given the schizophrenic nature of GDP, with Keynesian expenditures and Wicksellian money.  

A closer link is needed in economics between theory and measurement, as suggested by Koopmans 

in 1947. One step towards avoiding the problem he identified of ‘measurement without theory’ is 

closer collaboration between theoretical economists and national accountants. This in turn requires 

more serious teaching of national accounting in universities, a practice which is now non-

existent10. This would entail introducing economics Ph.D. students to more than just the three basic 

approaches to calculating GDP, and delving in some detail into the current international standard, 

the SNA 2008. Secondly, the history of national accounting would be important to understand, at 

least in broad strokes. This is of critical interest given that changes to the measurement of national 

income and output have different theoretical and policy implications (Assa 2016). 

While a comparison to other sciences - natural or social - is outside the scope of this inquiry, it 

seems that economics is extreme in regards to the gap between measurement and theory. This is 

no surprise in a discipline which builds its micro-foundations using imaginary units such as utils, 

but it is equally disturbing given the state of fuzzy knowledge of macro-units such as aggregate 

income and output (an example of practicing ‘theory without data’). Keynes (1936) was already 

suspicious of attempts to measure aggregate output and income, his preferred units being 

employment and the money-wage.  

This dubious exceptionalism of economics may suggest the answer to a question recently on the 

mind of many a heterodox economist. Why has economics not undergone a more thorough shake-

up in the aftermath of the financial crisis and Great Recession, events which the mainstream could 

not predict nor even explain given standard models and tools? Put another way, is an 

epistemological re-examination necessary for a scientific revolution to happen in economics? 

Bezemer (2011b) discussed the ontological need for a paradigm change in economics, and 

suggested that “if it is to be relevant to reality, [economics] should stop neglecting money, wealth 

and debt, and turn away from an individualistic view and toward a systemic view of the economy”. 

However, as both mainstream and heterodox economists use the same macroeconomic aggregates, 

this may pose an obstacle to such reform in thinking. If the ‘data’ do not include money (as credit) 

and debt, why should the models? 

                                                           
10 Julius Wyler, a Swiss economist and statistician, taught a course on National Income at the New School in the 

early 1940s. His handwritten notes for this course are archived at the University of Albany.  
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