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Abstract 
 

The literature on growth dependencies increasingly calls for post-growth welfare states 

capable of functioning without reliance on GDP growth in order to remain within 

planetary limits. Yet empirical research on the relationship between welfare state 
arrangements and economic growth remains remarkably scarce, even in policy domains 

where growth dependence appears most plausible, such as pensions. Using panel data of 

20 OECD countries from 1971 to 2022, we examine the relationship between public 

pension spending per capita and replacement rates (i.e. benefit generosity) on the one 
hand, and GDP per capita on the other. We find that while pension spending per capita 

remains partially coupled to GDP, pension replacement rates have become decoupled — 

and in many instances negatively coupled — already at relatively modest income levels. 
This is consistent with the literature on the social limits to growth, where decoupling 

likewise occurs at modest income levels. We find that labor-market factors – especially 

labor participation – are consistently and strongly associated with higher pension benefits. 
These findings have important policy implications, highlighting that the sustainability of 

pension systems in post-growth contexts may depend less on infinite economic expansion 

than on institutional and labor-market policy choices. 
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Abstract 
 

It has been proposed that stagnating and contracting economies experience macroeconomic instability 

due to so-called “economic growth dependencies”. Yet, this concept has remained macroeconomically 

ambiguous, leaving unclear whether and under what conditions such dependencies may rise, leading to 

numerous, heterogeneous, and sometimes contradictory proposals for purported economic growth 

dependency mechanisms. This paper applies a post-Keynesian lens on the question of economic 

growth dependencies and presents a conceptual synthesis, demonstrating that the diversity, 

heterogeneity and inconsistencies of economic growth dependencies suggested by literature are only 

apparent. Stock-flow consistent approach shows that economic growth dependency, sensu stricto, 

comes down to one clearly definable macroeconomic mechanism: asymmetric monetary circulation 

where certain agents or sectors experience persistent structural liquidity shortfalls creating pressures 

for continued expansion of aggregate economic activity. This dynamic, however, results in structurally 

enforced growth only if the liquidity shortfalls cannot be resolved through redistribution or expansion 

of monetary supply in a competitive market environment. By using this synthesis, the paper refines 

conceptual boundaries of economic growth dependency and defines the necessary and sufficient 

conditions under which such dependency arises, clarifying the terminological debate and laying the 

foundation for a macroeconomically consistent theory of economic growth dependency. The paper will 

also demonstrate that different economic traditions (post-Keynesian, neoclassical, and ecological 

economics) hold differing views on economic growth dependencies due to differing model structures.  
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1. Introduction 
 

While post-Keynesian economics views economic growth as demand-driven, neoclassical economics 

highlights the supply side; yet both traditions see economic growth as contingent, a matter of 

(political) choices or production capacity. There is, however, a competing view in ecological 

economics where an increasing number of studies propose that economic growth is structurally 

enforced due to so-called “economic growth dependencies”, mechanisms that trigger macroeconomic 

instability when economies stagnate or contract, manifesting, for example, as increased inequality, 

unemployment, and fiscal pressure on welfare systems (Arnsperger et al., 2021; Cahen-Fourot, 2022; 

Keyßer et al., 2025; Vogel et al., 2024; Walker et al., 2024). Yet, this concept has remained 

macroeconomically ambiguous, making it hard to assess its validity. 

 

Most papers define economic growth dependencies in highly generalized terms, for example,  as 

“conditions that require the continuation of growth in order to avoid significant physical, 

psychological, social, and/or economic harms” (Walker et al., 2024), or “mechanisms that require 

economic growth to keep the economy functioning and are hard to circumvent for individuals, firms, 

or nation states” (Richters & Siemoneit, 2019a). Some authors call for more case-specific definitions, 

including clear references to the system under investigation, the functions or properties of the system 

that are at risk, and the unit and level of needed economic growth (Hahnel, 2013; Janischewski et al., 

2026), but suggest such specifications to be applied separately for different proposed dependency 

contexts, leaving the macroeconomic details open for interpretation. Driouich and Kallis (2025) use 

the framework of Régulation theory and suggest that growth dependencies occur when a certain level 

of growth is needed to avoid socioeconomic conflict by reproducing stable power relations between 

social groups, while others emphasize the empirical linkages between GDP and performance of 

different economic agents/functions (Palomera & Peter Starke, 2026; Wiman, 2024). As pointed out by 

Janischewski et al. (2026), whether economic growth dependencies exist depends on the definition and 

its operationalization, making the lack of conceptual clarity an obstacle for systematic examination of 

the topic. 
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Another line of the debate concerns the question of how severe the macroeconomic instability need to 

be for a mechanism to constitute an economic growth dependency, as the consequences may range 

from psychological stress to neglect of physiological needs, and vary based on who is affected 

(Richters & Siemoneit, 2019a). In ecological economics, some authors distinguish between growth 

dependencies and growth “imperatives”, the latter implying particularly severe, existential 

consequences (Richters & Siemoneit, 2019a) or lack of other viable options (Binswanger, 2013). As 

pointed out by Richters and Siemoneit (2019a), however, the strength of the growth pressure and the 

severity of consequences (from expansionary incentives to growth dependencies to growth 

“imperatives”) form a continuum from social conformity to purported coercion. This allows for a 

degree of subjectivity for interpreting when the pressure and consequences are considered strong or 

existential enough for a mechanism to constitute a growth dependency or “imperative” (see also 

Janischewski et al., 2026). Many authors thus discuss growth dependencies and “imperatives” in 

parallel or by pooling them (Keyßer et al., 2025), abbreviated as GDIs. Meanwhile, Driouich and 

Kallis (2025) suggest differentiating between dependencies and “imperatives” based on whether they 

arise from the market-based production system (“imperative”) or from the mode of regulation 

(dependency).  

 

Reflecting the conceptual ambiguity, recent literature reviews summarize a highly diverse set of 

proposed growth dependency mechanisms in different contexts and scales, from monetary 

mechanisms (Arnsperger et al., 2021; Cahen-Fourot, 2022; Richters & Siemoneit, 2017a; Strunz et al., 

2017) to health sector (Walker et al., 2024) and securing livelihoods (Vogel et al., 2024), building on 

Richters and Siemoneit (2017b, 2019b, 2019c). The latest work by Keyßer et al. (2025) maps proposed 

economic growth dependencies across contexts and sectors using a comprehensive literature review, 

summarizing over a hundred mechanisms under 21 clusters and 6 themes, concluding that growth 

dependencies are numerous, heterogeneous, and sometimes contradictory. While this literature may 

demonstrate the breadth of the debate, the explanations remain largely fragmented across numerous 
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proposed mechanisms and sectoral contexts, leaving their broader macroeconomics content and 

implications unclear. 

 

This paper advances the conceptual discussion on GDIs through a post-Keynesian lens in three ways. 

Firstly, it will examine all proposed GDI arguments (Sections 2-3) following stock-flow consistent 

reasoning (Godley & Lavoie, 2006), present a conceptual synthesis (Section 4) and show that 

proposed GDIs fall in two categories: arguments relating to persistent liquidity shortfalls and/or their 

interaction with competitive market environments (Sections 2.1-2.6) and supple or demand side 

drivers of economic growth which fall outside the definition of GDI, sensu stricto (Section 2.7). This 

synthesis demonstrates GDIs are not necessarily numerous, heterogeneous, and contradictory, but 

appear such due to terminological ambiguity. Secondly, building on the synthesis, the paper will refine 

the definition of economic growth dependency (Section 4.1), anchoring it to clearly identifiable 

macroeconomic phenomena of persistent liquidity shortfalls and their interaction with competitive 

market environments. Thirdly (Section 4.2), the paper will define the necessary and sufficient 

conditions of economic growth dependency, building towards a theory. Thus, this paper provides a 

unifying framework that clarifies the conceptual boundaries of economic growth dependency as well 

as demonstrates why different economic traditions (post-Keynesian, neoclassical, and ecological 

economics) support or refute economic growth dependency due to differing model structures. 

 

The synthesis builds on monetary circulation imbalances and uses two concepts representing the 

different sides of the same circulation imbalance: 

 

• Monetary concentrations: surpluses which accumulate in some economic agents (households, 

firms, states) or sectors, (net monetary concentration>0). This corresponds 

Keynesian/Kaleckian “leakages” or “accumulation” through saving. 

• Structural liquidity shortfalls: persistent shortfalls of circulating or investable funds among 

other agents or sectors which prevent them from sustaining their normal expenditure 
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commitments (net monetary concentration<0). This corresponds falling demand in 

Keynesian/Kaleckian terms. 

 

Linking circulation imbalances to macroeconomic stability and economic growth is of course not, as 

such, new in economics. Already Minsky argued that there may not be enough money available for 

savings, principals, interests and profits, unless somewhere in the system there is a deficit, e.g. by the 

government (Minsky, 1986), while the critique of withholding extracted rents from circulation goes 

back to Silvio Gesell (Gesell, 1958; Giacomo Preparata & Elliott, 2004). More recent work discusses 

the conflicts of the store function and the exchange function of money (Lietaer & Dunne, 2013; 

Richters & Siemoneit, 2019b) and the relationship between growth, distribution and macroeconomic 

adjustment, particularly in post-Keynesian/Kaleckian growth models (Assous & Dutt, 2013; Dos 

Santos & Macedo e Silva, 2010; Palley, 2014). The novel contribution of this paper lies in applying 

the lens of circulation imbalances and economic stability across all proposed GDIs and thus providing 

macroeconomically coherent conceptual clarification, refining the definition around structural liquidity 

shortfalls and the difficulty of resolving them without economic growth in competitive market 

environments. By thus identifying the common macroeconomic mechanism linking apparently 

numerous and heterogeneous GDI-arguments, the synthesis differentiates dependency effects and 

context-specific drivers, clarifies why some proposed dependencies seem to dissolve under certain 

conditions and definitions, and provides a common basis for evaluating whether and under what 

conditions non-expansionary economies may be stable.  

 

It is beyond the scope of this paper to assess proof for or against whether the proposed GDI-

arguments, as presented in literature, hold or realize in actual economies. Rather, this paper aims at 

critically examining these arguments to clarify their macroeconomic content, creating a synthesis 

which can, in future research, be used to assess when and whether economic growth dependencies 

actually emerge. 
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2. Structural liquidity shortfalls in proposed GDIs 

 

2.1 Debt, interest and saving 

 

A GDI has been proposed to arise from the institutional structure of credit, particularly when money is 

created as interest-bearing debt (see e.g. Bendell & Greco, 2017; Boyle & Simms, 2009; Eisenstein, 

2011; Farley et al., 2013; Hartley & Kallis, 2021; Kuzminski, 2013; Lietaer, 2012). This so-called 

monetary growth imperative supposes monetary supply would have to expand (and to be accompanied 

by economic growth to avoid inflation) to provide the means for payment of interest, as there would 

otherwise be insufficient liquidity within the monetary circulation to settle outstanding obligations 

(Cahen-Fourot, 2022). This proposed GDI has been investigated, in particular, from the viewpoint of 

companies’ profits and debt repayability by Hans Christoph and Mathias Binswanger (Binswanger, 

2013; Binswanger, 2009). As summarized by Strunz et al. (2017), also Hixson (1991), Douthwaite 

(2000), Heinsohn and Eigentum (1996), and Heinsohn et al. (2013) have made similar arguments to 

Binswangers’. (See also the further debate by Binswanger, 2015; Gilányi, 2015, 2019, 2023; Johnson, 

2019; Johnson, 2015). 

 

However, from the stock-flow consistent viewpoint (Arnsperger et al., 2021; Cahen-Fourot, 2022; 

Strunz et al., 2017), it becomes clear that if money is not saved in aggregate by creditors and there is 

sufficient spending back to the economy (made earnable to debtors), debt, including interest, can be 

paid back without expanding the monetary supply (Berg et al., 2015; Cahen-Fourot & Lavoie, 2016; 

Fontana & Sawyer, 2022; Hachenberger, 2024; Hein & Jimenez, 2022; Jackson & Victor, 2015; 

Kimmich & Wenzlaff, 2022; Richters & Siemoneit, 2017a). In Binswagners’ models, the proposed 

monetary GDI only appears when the banks are expected to keep a portion of their interest income to 

increase equity capital to be able to expand credit in the future (Beltrani, 1999; Binswanger, 2013; 

Binswanger, 2009, 2015). This is, however, not necessarily a realistic assumption (Richters & 

Siemoneit, 2017a; Strunz et al., 2017). In the case of credit creation as interest-bearing debt, it is 
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possible for banks to hold a given capital adequacy ratio or reserves even in a non-growing economy 

(Jackson & Victor, 2015). 

 

Following this reasoning, neither compound interest (Cahen-Fourot & Lavoie, 2016; Douthwaite, 

2000; Farley et al., 2013; Lietaer, 2012; Strunz et al., 2017; Wenzlaff et al., 2014) nor re-lending of 

credit-based money by non-bank institutions (Arnsperger et al., 2021; Cahen-Fourot, 2022; Grignon, 

2013) causes a GDI when this condition is met (see also Richters & Siemoneit, 2017a). As repaid 

debts can be counteracted by creating more money through new credit (Arnsperger et al., 2021), it is 

possible to keep the money supply constant, without a need to create more than was extinguished nor 

risk instability related to constriction of the monetary supply (for realted arguments, see Costanza et 

al., 2013; and Richters & Siemoneit, 2019b). When money is created as debt, some agents need to be 

indebted to enable the existence of money supply; if some agent(s) save, other agent(s) need to carry 

the corresponding debt (Kimmich & Wenzlaff, 2022), but this only turns problematic if debt 

concentrates on certain entities of the economy (Godley, 1999) while money concentrates to others. 

 

Thus, credit, interest or related money creation per se do not cause a GDI, but may lead to 

macroeconomic instabilities in the absence of economic growth if the interest income is saved in 

monetary concentrations, creating corresponding structural liquidity shortfalls. This is, in effect, 

simply a special case of the generic constrain of stagnant stock-flow consistent systems: stability 

without growth is only reached if consumption out of accumulated wealth prevents monetary 

concentrations (Richters & Siemoneit, 2017a). For example, according to the formulation by Hein and 

Jimenez (2022), under zero growth, macroeconomic stability requires zero financial balances of all 

sectors, i.e. corporate sector cannot retain net economic profits, government has a balanced budget and 

households consume as much as they save, in aggregate. Constant GDP and macroeconomic stability 

can be reached even when some entities save as long as this is matched by other entities spending back 

to the economy out of wealth (Cahen-Fourot, 2022) or by equivalent state deficit, but instability (and 

related expansionary pressure) start realizing if monetary concentration keeps happening in aggregate 
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in long run to such an extent it starts endangering the exchange possibilities of other entities and/or 

results in unsustainable increases in public debt (state deficit).  

 

The same general conclusion has been reached in the discussion on the paradox of profit (Allain, 

2007; Bruun & Heyn-Johnsen, 2009; Cahen-Fourot, 2022; Zezza, 2004). Essentially any type of 

monetary concentration can create growth pressures (Cahen-Fourot, 2022; Hachenberger, 2024; 

Hartley et al., 2020; Richters & Siemoneit, 2017a), as money can be closed off from circulation not 

just through interest (Stratford, 2020), but also, for example, as various types of rent extractions 

(Loehr, 2012; Stratford, 2020), personal savings, company cash reserves, pension funds or social 

insurance schemes (Richters & Siemoneit, 2017b). It can also remain in circulation among a limited 

set of agents, for example, in re-investments among the wealthiest, non-bank lending mechanisms and 

speculation economy (Arnsperger et al., 2021), creating structural liquidity shortfalls in other parts of 

the economy.  

 

Structural liquidity shortfalls can, in principle, be temporarily solved by debt, but unless there is 

money available to be earned for full repayment of the principal and interest (i.e., the debtor increases 

its temporal productivity sufficiently to attract sufficient funds), there is a risk of ending up in a spiral 

of increasing debt in relation to the productive capacity of the debtor. Similarly, as suggested by stock-

flow consistent models by Hachenberger (2024), selling assets (e.g. natural resources) can temporarily 

resolve a structural liquidity shortfall and stabilize the economy, but is also naturally not a viable long-

term option. 

 

In the next sections, it will be shown that rather than being one of many GDI-mechanisms, structural 

liquidity shortfalls characterise proposed GDIs beyond debt and interest. 

 

2.2 Inequality 
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Another GDI has been proposed to arise from the need to decrease poverty and inequality, often 

echoed in the discussions on Kuznets curve, economic trickle-down effects, and the argument of 

“rising tide lifts all boats” (Jackson, 2016; Williams, 2013). According Piketty (2014), if the return on 

(unevenly-distributed) wealth is higher than the rate of growth of average incomes (r>g), inequality 

will rise (see also Jackson, 2019; Stratford, 2020), linking to in aggregate demand regimes and 

macroeconomic instability (Stockhammer, 2015). Yet, Piketty’s equatios assume constant savings rates 

(Cahen-Fourot, 2022; Lopez-Bernardo et al., 2016); when this assumption is removed, inequality will 

only rise if the return on wealth is higher than the ratio of the growth rate to the savings rate (r>g/sp). 

As shown by models of Hartley et al. (2020), Jackson (2019) and Janischewski (2022), if savings rates 

decrease (i.e. if consumption out of concentrated monetary wealth increases), inequality need not 

increase as a response to stagnating or decreasing economy. 

 

The proposed GDI of poverty and inequality is thus simply another way of describing monetary 

concentrations among the wealth-holding agents and corresponding structural liquidity shortfalls of 

other agents (Cahen-Fourot, 2022). As in the case of the interest-generated income (Section 2.1), the 

crucial question is, what happens to the wealth-generated income (see also Belabed et al., 2018; 

Carvalho & Rezai, 2016): whether it is concentrated by net saving (and/or retracted into closed circuits 

between a limited set of agents), creating systemic pressure to grow, or spend back into the economy 

(see also Blauwhof, 2012; Janischewski, 2022; Li, 2007). 

 

2.3 Technological unemployment 

 

Another GDI has been proposed to arise from increased labour productivity and resulting 

technological unemployment which increases the pressure to create new jobs, increasing aggregate 

economic activity in the form of increased consumption and/or product innovations (Bureau; et al., 

2023; Kimmich & Wenzlaff, 2022; Lange, 2022; Richters & Siemoneit, 2017b, 2019a, 2019b, 2019c; 

Siderius & Zink, 2023; Smith, 2010; Stratford, 2020; Vogel et al., 2024; Wiese & Mayrhofer, 2020). In 
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effect, technological unemployment creates structural liquidity shortfalls when the advantages of 

increased labour productivity are transferred to asset holders while the income flows to wage earners 

diminish. Again, the crucial element is not the proposed GDI-mechanism of increased labour 

productivity per se, but whether it leads to structural liquidity shortfalls or whether the money is still 

available for earning by the workers as wages. As shown by Rosenbaum (2015), wage bargaining 

matters for whether this GDI exists. The same is demonstrated from a different angle by models of 

Jackson (2019) and Jackson and Victor (2018), showing that the GDI is critically dependent on 

substitutability of capital for labour: if the substitutability is low, i.e. if it is hard to replace wage 

earners with machines, economic stagnation or contraction is less likely to lead to unemployment and 

create growth pressures (see also Hein, 2015).  

 

2.4 Deflationary spiral and asset depreciation 

 

Yet another GDI has been proposed to rise from the need to prevent deflationary dynamics. If an 

economy faces decline or stagnation of demand, production, wages/employment and/or prices, there is 

a risk of triggering a deflationary spiral: as consumption decreases, also employment and investing 

decrease, leading to less consumption, employment and investment, in a self-enforcing feedback loop 

that drives lowering living standards, bankruptcies, and eventually a much larger decrease in economic 

activity than the initial decline (Keynes, 1936; Walker et al., 2024). Here, structural liquidity shortfalls 

may appear as increasing poverty, inequality (Section 2.2) and unemployment (Section 2.3), but also 

by contracting the overall monetary supply as debts are repaid or defaulted (Friedman & Schwartz, 

2012; Reinhart & Rogoff, 2011) without corresponding creation of new money, as loans are not easily 

granted and/or taken up due to loss of confidence in future revenues both on bank, company, and 

individual level, in the fear of repayment being impossible. Here, structural liquidity shortfalls do not 

necessitate corresponding monetary concentrations, as existing money is destroyed in repayment and 

defaulting processes rather than transferred from some economic agents to others. (Although 

deflationary spiral may also increase monetary concentrations in certain parts of the economy, 
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removing money from active circulation as precautionary savings and reserves, reducing its velocity, 

and making it harder to redirect it into resolving liquidity shortfalls.) 

 

A GDI-mechanism sometimes but not always pooled together with deflationary dynamics relates to 

the dependency of asset prices and investment returns on economic growth, referred to as financial 

market depreciation by Keyßer et al. (2025). According to this argument, in the absence of growth, 

assets and investments may lose value or gain it slower than expected, causing expansionary pressure 

to avoid creating structural liquidity shortfalls in the parts of the economy wholly or partly dependent 

on wealth- and investment-based income (house owners, pension funds, etc.). On the micro scale, this 

argument does not necessarily hold (economic growth is not necessary for realizing profits at a given 

time point); meanwhile, on the macro level, this argument represent yet another way of describing the 

dynamics of rate of return on wealth linked to the proposed GDI of inequality (Section 2.2), coming 

back to the crucial relation to savings rates and wage share (see also Cahen-Fourot, 2022). 

 

2.5 Company and household competition  

 

A company-level GDI has been proposed to arise from for-profit business structures (Keyßer et al., 

2025). To evaluate this claim, it is crucial to define what type of profit is meant and consider whether 

and where the company income is used. When a business generates enough revenues to cover the costs 

of production (including wages and the required returns to the owner and investors), it achieves so-

called normal profit (zero economic profit) which enables the business to exist but not to expand nor 

hold monetary concentrations (Binswanger, 2013; Lawn, 2011; Richters & Siemoneit, 2017a, 2017b, 

2019a, 2019b). In theory, several of such competing businesses can also co-exist in a situation where 

better performers increase their surplus income which they distribute to the owners, investors and/or 

workers, assuming perfect market competition (Lange, 2018; Richters & Siemoneit, 2017a, 2017b, 

2019a, 2019b). Thus, for-profit business structure per se does not constitute a GDI (Hein & Jimenez, 
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2022; Kimmich & Wenzlaff, 2022; Lawn, 2011; Richters & Siemoneit, 2017a, 2019a), as long as 

surplus income is distributed rather than concentrated (as already addressed in Sections 2.1-2.4). 

 

However, in real-world economies, distribution of surplus income may not always be a viable option. 

When companies operate under imperfect market competition, it may become crucial to direct 

company income for investing in product development and increased labour and/or material 

productivity to hold the market position in the long run. For this, positive economic profit is required, 

and not all surplus income can be distributed (Blauwhof, 2012; Chevalier & Pineault, 2026; Johnson, 

2015; Kallis et al., 2012; Magdoff & Foster, 2011; Richters & Siemoneit, 2017b, 2019a, 2019c; 

Schumpeter, 2013; Smith, 2010; Walker et al., 2024); elsewise, there is a risk of getting outcompeted 

and failing to attract capital (Jackson, 2016; Smith, 2010). (See also the debate between Lawn (2011) 

and Smith (2010), as analysed by Blauwhof (2012).) In addition, increased company size can also 

provide advantages through economies of scale, as well as in the form of political power which may 

aid companies in supporting favourable market policies e.g. through lobbyism or by undermining 

competition as entering of rival companies becomes unfeasible (Lawn, 2011; Richters & Siemoneit, 

2019a). Furthermore, size can function as a buffer in fluctuating conditions (Cahen-Fourot, 2022; 

Ortiz-Villajos & Sotoca, 2018) as low economic growth increases the risk of bankruptcies (Gordon & 

Rosenthal, 2003; see however Richters & Siemoneit, 2017b). Expansion can thus be seen as a 

company-level strategy to avoid structural liquidity shortfalls in a competitive market environment. 

 

Economy could still remain stagnant in aggregate if certain companies grow while others contract 

(Lawn, 2011; Richters & Siemoneit, 2019a) as long as there is zero net investment and the capital 

stocks stay constant in aggregate (Blauwhof, 2012; Cahen-Fourot & Lavoie, 2016; Fontana & Sawyer, 

2022; Li, 2007; Richters & Siemoneit, 2017a). In practice, however, competition incentivises all 

companies to expand simultaneously, creating economies which grow in aggregate (Smith, 2010) as 

long as wages increase jointly to support corresponding demand (Cahen-Fourot, 2022). The proposed 

GDI of company profits and competition thus links to the proposed GDI of inequality (Section 2.2). In 

addition, competition drives the proposed GDI of technological unemployment (Section 2.3) and risks 
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triggering deflationary dynamics by decreasing aggregate demand (Sections 2.4; see also Cahen-

Fourot, 2022). 

 

It has been suggested that a similar competitive growth mechanism is at work also on the household 

level, as workers need to keep up in productivity with other workers to be able to stay competitive on 

the job market (Richters & Siemoneit, 2019a, 2019c; Siemoneit, 2019). This is suggested to realize, 

for example, as increasing investment in time-saving technology which enable individuals to allocate 

more time for work and competence-building. Also here, increased productivity is a way to avoid the 

risk of structural liquidity shortfall. 

 

2.6 Geopolitics and welfare state maintenance 

 

Literature proposes multiple GDIs related to maintenance of states and their key functions, reflecting 

the multiple roles states play in the economy (Richters & Siemoneit, 2019a). Firstly, as states create 

income via state-owned corporations and assets, they are subject to the above-described GDIs of 

company competition, technological unemployment, asset depreciation and deflationary spiral 

(Sections 2.3-5). Secondly, states can be subject to debt and interest-related dependencies if they have 

external debt and there is no money available in circulation to enable repayment without economic 

growth (Section 2.1). This also applies to domestic debt which could, in theory, be covered by 

expanding monetary supply if it did not risk inflation or currency depreciation in the absence of 

economic growth (note that the repayability depends on the interest rates; Galbraith, 2011). Thirdly, 

states can be subject to a GDI which resembles that of company competition: even though states need 

not necessarily face budget constraints, in practice most states are not monetarily sovereign and 

remain subject to international trade and military competition (Jackson, 2021) where it is crucial to 

attract international investment, ensure access to imports and control inflation. Thus, under 

competitive market conditions, states which aim at filling structural liquidity shortfalls by expanding 

monetary supply and/or redistribution rather than by economic growth may risk currency depreciation 
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and capital flight (Williams, 2013), undermining the viability of redistributive policies. Here, the 

dynamics of structural liquidity shortfalls are the same as in competition between companies or 

between households (already explored in Section 2.5): avoiding or counteracting liquidity shortfalls 

would require a trade surplus which, in international competition, necessitates growth (Hachenberger, 

2024). (The same competitive dynamics can essentially exist on any spatial level, for example among 

municipalities; see Schmid, 2025). 

 

In addition, literature proposes an additional GDI unique to states: the need to ensure domestic welfare 

provisioning and public services, from health care and education to unemployment benefits (Bailey, 

2015; Bohnenberger, 2023; Büchs & Koch, 2019; Bureau; et al., 2023; Jensen et al., 2023; Laurent, 

2021; Petschow et al., 2020; Richters & Siemoneit, 2019b, 2019c; Vogel et al., 2024; Walker et al., 

2024; Wiman, 2024), a challenge is exacerbated by Baumol’s cost disease (Walker et al., 2024). 

However, rather than being a separate GDI, welfare provisioning is essentially a redistributive 

mechanism intended to resolve structural liquidity shortfalls caused by other, already described GDI-

mechanisms (see Sections 2.2-3, in particular). Crucial question then becomes whether this 

redistributive effort necessitates economic growth: In theory, maintaining the redistributive function 

can be possible even in stagnating or decreasing economy, through constant taxation (in a stagnant 

economy) or increasing taxation (in a decreasing economy), but, in actual economies, as states are 

subject to dependencies via all the mechanisms described above, in a competitive environment there is 

pressure towards lower taxation to prevent capital flight, deflationary spiral, unemployment etc. which 

both increase welfare needs (Walker et al., 2024) as well as decrease taxed money flows. 

 

2.7 Supply and demand-side drivers 

 

The above-described GDI-arguments all share the dynamics of structural liquidity shortfalls and/or 

resolving them through economic growth. However, as shown by Keyßer et al. (2025), literature often 

uses a wide GDI definition and suggests to include various supply and demand side drivers, such as 
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cultural preferences, resource availability, advertising, existing infrastructure, population growth and 

psychological factors. Many of these mechanisms indirectly link to structural liquidity shortfalls 

and/or resolving them through economic growth (e.g. cultural preferences for growth may be created 

through the fear of liquidity shortfalls); furthermore, some of these mechanisms could be categorized 

as GDIs in the sense that they can cause challenges in the absence of economic growth e.g. by creating 

psychological stress or failure to feed the growing population. Yet, it can be questioned whether they 

are “hard to circumvent” (Richters & Siemoneit, 2019a) or cause a “lack of viable options” 

(Binswanger, 2013), as they could be solved by e.g. cultural changes or constraining birth rates. Thus, 

to prevent semantic dilution, many authors do not categorize these mechanisms as GDIs but rather as 

“growth drivers”, pressures or enablers (Petschow et al., 2020; Richters & Siemoneit, 2019a). The 

analysis above supports the conclusion (Richters & Siemoneit, 2019a) that these factors should be 

treated as a separate category as they arise through different mechanisms compared to GDIs sensu 

stricto and also already well-acknowledged within Post-Keynesian and neoclassical traditions, not as 

factors that “enforce” growth but as supply and/or demand side variables subject to changes in 

policies, culture and power relations. For conceptual consistency, this paper proposes the definition of 

growth dependency to be linked to the macroeconomics of structural liquidity shortfalls and the need 

to resolve them through economic growth, an approach developed further in the following sections. 

 

3. Possibilities and constraints of resolving structural liquidity shortfalls without economic 

growth 

 

As shown in Section 2, expansionary pressures of proposed GDIs (sensu stricto) arise from structural 

liquidity shortfalls which can, in principle, be resolved by (re)distribution without economic growth, 

both on the level of single economic agents and whole economies. This is reflected in policy proposals 

such as more progressive taxation, income caps, debt relief, distribution to company profits among 

employees, equal division of interest earnings and transferring labour productivity gains to reduced 

work time rather than to production investments (Blauwhof, 2012; Ferguson, 2013; Hartley et al., 

2020). It can thus be argued there is a choice between (re)distribution and economic growth as a 
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means to achieve macroeconomic stability, suggesting economic growth is not systemically enforced, 

supporting the standard post-Keynesian view. Furthermore, it can be argued that as monetary 

concentrations form as a result of behavioural choice, they are not inevitable in the first place and thus 

do not constitute a GDI (Richters & Siemoneit, 2017a, 2017b). 

 

Yet, in competitive market economies, the possibilities of both (re)distribution and behaviours 

reducing saving get constrained. Firstly, individual agents are pressured to save due to uncertainty 

about future income and competitive pressures, making saving a rational strategy even if it reduces 

aggregate demand and risks instability in the absence of economic growth (captured as the 

coordination problem in the Paradox of Thrift). Secondly, as outlined in Sections 2.5-6, any agent 

whose success and long-term existence depends on keeping the competitive market position may need 

to invest in production capacity rather than engage in (re)distributive efforts (or spend). Even if 

(re)distributive interventions would tackle certain structural liquidity shortfalls temporarily and 

locally, in competitive market environment they would create new ones on larger scales and in longer 

time frames: For example, a company which would share the income surplus among employees rather 

than invest in production capacity increase would be at a risk to be outcompeted by the companies 

which do the opposite. Similarly, state-provided universal basic income or job guarantee funded by 

taxation might resolve structural liquidity shortfalls created by technological unemployment and 

inequality, but prove dysfunctional if they result in capital flight, decreased state income, currency 

depreciation and/or unsustainable public debt (D’Alessandro et al., 2020). Money creation by the state 

is often cited as an alternative, but if it is not accompanied by economic growth, the resulting inflation 

would essentially create the same redistributive macroeconomic effect and the same risk of losing 

ground in a competitive environment. As pointed out by Arnsperger et al. (2021), the models which 

seem to prove the possibility of stagnant or decreasing economies without economic growth 

dependency (Jackson & Victor, 2015) require a mathematical draining of monetary concentrations and 

prevention of unsustainable public deficit increase e.g. by taxation, assumptions which may create 

macroeconomic instabilities in global market environments. 
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To sum up, when subject to market competition, economic agents may be enforced to save and/or 

invest in increased production capacity, constraining possibilities of spending and/or (re)distribution 

and thus creating net saving/investment and systemically enforced expansionary pressure (as saving 

cannot be counteracted by spending and/or (re)distribution, leaving increased production capacity the 

only viable choice). How strong this pressure is, depends on how much the agent in question is subject 

to market pressures: companies operating in highly competitive, innovation-driven markets with 

strong cost and technological pressures may need to expand production capacity to avoid losing 

market share, falling behind technologically, or being undercut by more efficient rivals, but the ones 

operating in more stable or concentrated markets and subject to strong short-term financial pressures 

from shareholders do not necessarily need to increase production capacity as their priority shifts 

toward immediate returns (e.g., dividends or buybacks) rather than long-term expansion. Similarly, 

states with high monetary sovereignty, strong currencies and/or protection from international trade 

competition face weaker structural pressure to expand production capacity as they can sustain demand 

and fiscal stability through monetary and redistributive tools (MMT), but the ones with limited 

monetary sovereignty and/or high exposure to external financial and trade competition are more 

strongly compelled to increase productive capacity and growth to maintain macroeconomic stability. 

 

Furthermore, (re)distribution may fail to allow for stable economic stagnation by simply transforming 

net saving/investment into consumption (Cahen-Fourot, 2022). As pointed out by Fontana and Sawyer 

(2022), if net investment would be zero under zero growth conditions, everything else being equal, the 

money not used for investing would be used for consumption – only if we also decrease work time 

would aggregate economic activity decrease, to limit the surplus rather than just redistribute it 

(D’Alessandro et al., 2020). Same type of challenge applies to demurrage on money (as well as low or 

zero interest rates), which could, in theory, allow for stagnating or decreasing economic activity by 

discouraging monetary concentrations (Arnsperger et al., 2021), but can also increase the velocity of 

money, at least in a short run (Boyle & Simms, 2009; Seyfang & Longhurst, 2013). 
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Any means to stabilize a stagnant economy would have to would have to resolve structural liquidity 

shortfalls in a way which removes more expansionary pressure than it creates economic activity, i.e. 

help to fill the exchange function of money across the economy without increasing exchange in 

aggregate. This would require zero net monetary concentration/investments (or negative monetary 

concentration/investments in a contracting economy), a condition which many studies deem unrealistic 

(Arnsperger et al., 2021; Freydorf et al., 2012; Kimmich & Wenzlaff, 2022; Wenzlaff et al., 2014). As 

demonstrated by models by Arnsperger et al. (2021), even in the case of money creation, stability can 

be challenging to reach: there may be a mathematical point where precisely enough money is created 

to enable repayment of the debts (but no more money beyond this), resulting in a stable stagnant 

economy, but in practice, such an exact mathematical point may be impossible to reach in real 

economies, as there is either too much spending (which generates present growth that leads to further 

debt), or too little spending which locks in future growth. 

 

4. Synthesis and conclusions 

 

4.1 Defining growth dependency  

 

Above, it has been shown that all proposed economic GDIs, sensu stricto, come down to structural 

liquidity shortfalls (summarized in Table 1, page 32). This implies the apparent heterogeneity of 

proposed GDIs reflects conceptual and terminological ambiguity rather than fundamentally distinct 

causal processes, suggesting that consistent macroeconomic discussion on GDIs is hampered by the 

diversity of expressions used to describe the same phenomenon and its different components and 

cases, and by confounding supply and demand side drivers with truly enforcing structures. The above 

analysis shows, however, that structural liquidity shortfalls could, in principle, be solved through 

redistribution (by changes in policies and behavioural parameters), meaning they alone do not force 

economies towards growth; only when the pressures of competitive market environment make the 

option of redistribution unviable, does economic growth become the only option for achieving 
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macroeconomic stability. Thus, the following synthesizing definition is proposed, aiming at bringing 

clarity to the conceptual and terminological debate: 

 

Economic growth dependency arises when persistent, structural liquidity shortfalls undermine the 

ability of economic agents (households, companies, states) to exist and fulfil their essential functions, 

and competitive market conditions prevent resolving these shortfalls with (re)distribution, 

recirculation or money creation without economic growth, as this would risk deteriorating the relative 

competitive position of the agent(s) involved. 

 

This definition anchors economic growth dependency to clear macroeconomic mechanisms, 

preventing semantic dilution and avoiding leaving the concept open for including any expansionary 

driver (Section 2.7) and subjective interpretation (Section 1). Furthermore, this definition allows 

distinguishing between the core dependency mechanism (the macroeconomic reasons for why 

resolving persistent liquidity shortfalls requires growth) from their components, e.g. from single 

institutional arrangements and power relations which allow for structural liquidity shortfalls and 

control redistribution (as listed by Keyßer et al., 2025). To build on the work of Janischewski et al. 

(2026), this synthesising definition can be used in operationalization across different contexts by 

specifying the system under investigation, the unit and required level of growth and metrics and 

thresholds for assessing the consequences. 

 

4.2 From synthesis to theory  

 

To summarize the implications of this synthesis and to build towards a theory, the necessary and 

sufficient conditions of growth dependency can be defined as follows. Growth dependency arises if, 

and only if, two conditions jointly hold: 

 

Condition 1: Persistent, structural liquidity shortfalls undermine the ability of economic agents 

(households, companies, states) to exist and fulfil their essential functions. 
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Condition 2: The agent(s) involved are subject to competitive market conditions under which these 

structural liquidity shortfalls cannot be sufficiently prevented or resolved (for the agents to exist and 

fulfil their essential functions) with (re)distribution, recirculation or money creation without economic 

growth, as this would risk deteriorating the relative competitive position of the agent(s). 

 

Only in these circumstances are agents truly structurally enforced toward economic growth and cannot 

resolve the structural liquidity shortfalls with changes in societal power relations, taxation, ownership 

structures, and other institutional factors. This conclusion is in line with previous articles that 

speculate economic growth dependency does not arise from a single proposed GDI, but from their 

interactions (Arnsperger et al., 2021; Richters & Siemoneit, 2017b, 2019a; Rosenbaum, 2015; Strunz 

et al., 2017). These necessary and sufficient conditions also demonstrate why some papers suggest 

certain proposed GDIs dissolve when monetary concentration is prevented (Arnsperger et al., 2021; 

Jackson & Victor, 2015), as they do not account for the constrains imposed by Condition 2. 

 

As shown above, proposed economic GDIs (Sections 2.1-6; Table 1) describe different aspects or 

expressions of one or both of conditions 1 and 2, while the psychological, cultural, infrastructural and 

demand-side pressures do not (Section 2.7), and thus fall outside economic growth dependency, sensu 

stricto. 

 

4.3 Implications  

 

This paper has argued the apparent heterogeneity of proposed GDIs stems from a lack of conceptual 

clarity and shows that all proposed economic GDIs, sensu stricto, share a common macroeconomic 

dynamic: growth dependency arises when asymmetric monetary circulation creates persistent liquidity 

shortfalls (Condition 1) which cannot be resolved through (re)distribution without risking a 

deterioration in the competitive position of the agent(s) involved (Condition 2). Thus, this paper has 
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clarified the conceptual boundaries of growth dependency by defining the jointly necessary conditions 

for systemic pressure towards economic growth. 

 

This synthesis also demonstrates why different economic traditions (post-Keynesian, neoclassical, and 

ecological economics) seem to support different views on economic growth dependency – rather than 

being an empirical disagreement, the discrepancies arise from different model structures. Neoclassical 

models assume all income becomes demand (consumption and investment) through Say’s Law, 

excluding monetary circulatory imbalances (Condition 1) by model design, and thus economic growth 

dependency does not arise. Meanwhile, post-Keynesian models allow for income saving and 

circulatory imbalances, but stability is assumed to be possible (even without economic growth) if 

behavioural parameters (and redistributive politics and/or government deficit) prevent structural 

liquidity shortfalls, meaning, again, that growth does not appear structurally enforced. What post-

Keynesian models do not account for, however, are the constrains a competitive market environment 

(Condition 2) imposes on economic agents and their ability to change behaviours and politics without 

risking deterioration in relative market position. Once we interpret post-Keynesian macro models 

through market competition, they come to support rather than refute economic growth dependencies 

(Sections 2.6-3). Only by the interactions of circulation imbalances and competitive market conditions 

does the ecological economics tradition of economic growth dependencies become 

macroeconomically defensible and compatible with post-Keynesian tradition. 

 

The framework presented above allows the GDI-discussion to move beyond institutional features and 

phenomena (such as welfare provisioning and profit-orientation) to a wider macroeconomic context of 

monetary surpluses and shortfalls across different economic agents. In addition, it highlights the role 

of competitive market conditions in moving from contingent policy choices (degree of (re)distribution) 

to systematically enforced growth pressures, preventing the stabilization of the economy through 

(redistributive institutions.  
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Finally, the synthesis provides a basis for future empirical and modelling work. By conceptualising 

growth dependency in terms of monetary balances and competitive constraints, it becomes possible to 

investigate how different institutional arrangements affect the emergence or mitigation of structural 

growth pressures. The theory also provides testable hypothesis, for example, for investigating whether 

agents with less exposure to economic competition experience less growth pressure through higher 

viability of redistributive interventions. Like many other articles before (Cahen-Fourot, 2022; 

Driouich & Kallis, 2025; Hardt & O'Neill, 2017; Lange & Jackson, 2019; Martínez-Alier et al., 2010; 

Smith, 2010; Vogel et al., 2024; Walker et al., 2024), this paper points to the need of further research 

on economic growth dependencies, particularly modelling the interactions between competitive 

environments and structural liquidity shortfalls.  
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Table 1. Comparison of proposed locations/agents of monetary concentrations and structural liquidity shortfalls in economic GDIs, as proposed by current literature (with 
example references). The table summarizes how monetary concentrations and structural liquidity shortfalls are described or implied in the literature but is not intended to 
constitute empirical claims about their actual distribution in real economies. Column Keyßer et al. (2025) list the numbered submechanisms which relate to the proposed GDI 
in question, as identified in their recent extensive literature review, excluding demand side drivers (20.1-5) and cultural (9.1, 13.3-5, 14.1-3, 15.1, 19.1) and infrastructural 
(19.2, 21.1, 21.4) pressures. 

Proposed GDI Liquidity shortfalls Concentrations Refs. No. in Keyßer et al. (2025) 
Concentration of interest 
income 

Debtors Creditors (Berg et al., 2015; Cahen-Fourot & Lavoie, 
2016; Fontana & Sawyer, 2022; Hein & 
Jimenez, 2022; Jackson & Victor, 2015; 
Kimmich & Wenzlaff, 2022; Richters & 
Siemoneit, 2017a) 

1.1, 1.6, 3.6, 4.9, 12.1-3, 12.5-9, 18.3 

Concentration from other 
income sources (e.g. 
profits, rents, wages) 

Spenders Savers (Cahen-Fourot, 2022; Hartley et al., 2020; 
Richters & Siemoneit, 2017a) 

1.2-6, 2.3, 3.1, 3.3-4, 4.1, 4.3, 4.6-7, 5.1-6, 8.2 
(Accumulation); 
3.1-3, 3.5, 3.6, 3.9, 3.11, 5.5, 7.2, 16.1, 17.3-4 
(Structures enabling accumulation, e.g. power 
relations) 

Poverty and inequality Low-wealth agents High-wealth agents Hartley et al. (2020), Jackson (2019) 2.1-3, 3.8, 5.3, 8.2-5, 15.2 

Technological 
unemployment 

Wage earners Asset holders (Bureau; et al., 2023; Richters & Siemoneit, 
2017b, 2019a, 2019b, 2019c; Siderius & Zink, 
2023; Smith, 2010; Stratford, 2020; Vogel et al., 
2024; Wiese & Mayrhofer, 2020) 

7.1-4, 8.4, 10.1, 10.3, 10.5-9, 10.10, 10.13 

Deflationary spiral and 
asset depreciation 

Active circulation (and 
decreases asset/investment 
value) 

Passive savings  
(and contraction of 
money supply) 

(Keynes, 1936; Walker et al., 2024) 4.2, 4.8, 4.9, 11.1-3 

Company and household 
competition 

Less productive agents (Closed circuits between) 
more productive agents 

(Blauwhof, 2012; Johnson, 2015; Kallis et al., 
2012; Magdoff & Foster, 2011; Richters & 
Siemoneit, 2017b, 2019a, 2019c; Schumpeter, 
2013; Smith, 2010; Walker et al., 2024). market  
(Richters & Siemoneit, 2019a, 2019c; Siemoneit, 
2019) 

3.11-12, 5.1-4, 21.2 (Generic);  
4.1, 4.3,4.5, 4.7, 5.4, 8.1-5, 9.1-2 (Need to 
create profit for investing);  
6.1-10 (Advantages of company size);  
3.7, 3.10 (Need to attract capital);  
10.4, 13.1-2 (Household level) 

State-level dependencies 
(international competition 
and welfare state 
maintenance) 

State Other parts of domestic 
and international 
economies; see Section 
2.6 

(Bailey, 2015; Bohnenberger, 2023; Büchs & 
Koch, 2019; Bureau; et al., 2023; Jensen et al., 
2023; Laurent, 2021; Petschow et al., 2020; 
Richters & Siemoneit, 2019b, 2019c; Vogel et 
al., 2024; Walker et al., 2024) 

17.1-2, 17.4 (Geopolitics);  
10.8, 10.11-12. 18.1-3, 21-3 (Welfare 
maintenance) 
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