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ABSTRACT
The paper investigates the determinants of private investment and
economic growth from a theoretical perspective. We start with a
critical analysis of the crowding-out effect and we present a new
version of the Sraffian Supermultiplier: a model that accounts for
both the multiplier and accelerator effects. We focus on different
types of fiscal policies: generic ones and ‘mission-oriented’ ones
that set a new direction for the economy. We show that mission-
oriented policies have the potential to generate the largest
positive effect on investments and output growth as well as on
innovation processes and labour productivity growth.
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1. Introduction

After the 2007 financial crisis and the ensuing sovereign debt crisis across Europe, EU
policy was steered by austerity measures, especially in the peripheral Eurozone countries
(Italy, Greece, Spain, and Portugal). Austerity, defined mainly as a reduction in govern-
ment spending to stimulate private investment through reductions in the interest rate,
is based on the notion that the government is like a household, that during bad times it
should tighten its belt. Post-crisis austerity policies were also accompanied by labour
market policies focused on increasing competitiveness through a reduction in unit
costs. While the assumption was that austerity policies, besides restoring economic
growth and competitiveness, would also mitigate financial market speculation and
decrease sovereign debt bond spreads, the reality soon became clear: growth did not
return, financial markets remained vulnerable, spreads depend on the latest news, and
labour market policies fuel inequality without resulting in higher investment.

Indeed, over the last two years, there has even been a change of heart in the Interna-
tional Monetary Fund (IMF), which has historically been one of the greatest proponents
of austerity and wage cuts, or what some have called neoliberalism. In a paper called ‘Neo-
liberalism: oversold?’ (Ostry, Loungani, and Furceri 2016), the IMF questioned the foun-
dations of austerity, showing how it has led to weak growth and rising inequality. Indeed,
the chief economist of the IMF at the time, Olivier Blanchard, claimed that austerity had
failed because the fiscal multiplier was higher than economists assumed (Blanchard and
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Leigh 2013). Low interest rates have led many to argue that governments should be spend-
ing on areas like infrastructure to bring growth back, rather than continued spending cuts
(IMF 2014).

But why has this eureka moment not led to a fundamental shift in policies? In this
paper, we argue that while different economists, and the media, have questioned austerity,
its theoretical pillars remain alive and well. If austerity is to be retired, we must debunk
these pillars. We embark on this by focusing on the variables affecting the dynamics of
business investment. While traditional austerity theory assumes that business investment
is sensitive to the interest rate, in fact we show that the former is strongly affected by
expectations of future growth opportunities, which in turn are positively related to expan-
sionary fiscal policies. Furthermore, we argue that, rather than positing austerity versus
generic public investment, it is essential to assess different types of fiscal policy, that is,
tax incentives, government spending and government expenditure oriented toward pro-
moting structural change, as in the case of mission-oriented innovation policies. The
main novelty of the paper is to implant the class of government expenditure in innovation
in the Sraffian supermultiplier model of growth and then show how these fiscal policies
can produce the largest positive effect on output, expectations and private investment
as well as on technical progress and labour productivity growth.

The paper is divided as follows. Section Two provides the theoretical basis for austerity
following theNeoclassical and the New-Keynesian perspectives. Additionally, we propose a
critique to these views on the ground of the Classical-Keynesian theory. Section Three pre-
sents an alternative positive view on the recipes needed for growth. This addresses the
notion of a supermultiplier, looking at the effects of autonomous components of aggregate
demand on private investment and GDP growth. Section Four complements this perspec-
tive by looking at the effect of different types of fiscal policies — such as innovation pol-
icies, and mission-oriented policies in particular — can have on business expectations,
investment and labour productivity dynamics. Section Five concludes by discussing the
implications of the results for future policies.

2. Fiscal Austerity and the Crowding-Out Effect: A Theoretical
Inconsistency

In this section, we will analyse the effect of fiscal policies on the level of investment
through the lenses of different theoretical perspectives: the standard neoclassical view,
the New-Keynesian (henceforth, NK) perspective and the Classical-Keynesian (hence-
forth, CK) theory.

According to the neoclassical perspective, economic growth fostered by a cut in public
expenditure through a reduction of the interest rate and in unit labour costs is referred to
as expansionary austerity (henceforth, EA). EA is also described as a non-Keynesian effect
of a fiscal adjustment (Giavazzi and Pagano 1990, 1996; Alesina et al. 2002). In fact,
according to the EA narrative, the government spending multiplier would assume
values equal to zero or even negative. To put it simply, a one-euro increase in public
expenditure is supposed to be inconsequential or even recessive on total output. The
EA measures are supposed to affect output through investment, consumption, and net
exports. In this paper, we aim at discussing the determination of investment, disregarding
the effects of fiscal policy on consumption patterns and external competitiveness.
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According to EA supporters, an increase in public expenditure increases the interest
rate and then crowds out private investment (Giavazzi and Pagano 1990; Alesina et al.
2002). Conversely, a reduction of public spending is assumed to stimulate business invest-
ment by means of a decrease in the interest rate, which is supposed to increase profitability
and therefore the volume of capital goods employed in production. Additionally, by reduc-
ing (permanently) government spending rather than by increasing taxes, this is supposed
to stimulate growth more rapidly. Indeed, a permanent government spending cut is sup-
posed to improve agents’ expectations, since it should lead to a stabilisation or even a
reduction of the debt-to-GDP ratio, making a future default on government debt less
likely. This would reduce the risk premium requested by economic agents, which, in
turn, would decrease the long-term interest rate and increase the corresponding asset
price. Subsequently, both the wealth effect generated by the rise in asset prices of govern-
ment bonds and the corresponding fall in the interest rate should trigger an investment
boom (Alesina and Ardagna 2010).

Following the EA perspective, the interest rate is a real phenomenon that equates
investment with the full-employment savings both in the short and long-run. The flexibil-
ity of the interest rate combined with a downward investment demand curve allows to
reach a full-employment equilibrium. In cases of unemployment of the factors of produc-
tion, a full-employment equilibrium is achieved by means of a decrease of real interest rate
and real wage, determined by the well-known market clearing mechanism.

Compared with the EA view, NK economists maintain a different short-run perspective
concerning the role played by fiscal policy. According to the NK view, the government is
supposed to intervene in the market in order to reduce frictions hampering the achieve-
ment of the natural full employment equilibrium. In this theory, sticky prices and wages
(Romer 2000), imperfection and asymmetric information, market failures (Stiglitz 1989), a
monetary policy constrained by a zero lower bound (Summers 2014), and the liquidity
trap (Krugman 1998) are the main obstacles to equilibrium. These issues justify govern-
ment intervention since these barriers are supposed to create a Keynesian problem of
insufficient aggregate demand. Thus, the implementation of expansionary fiscal and mon-
etary policies increases output and employment in the short-run.1 However, when these
frictions are solved, the neoclassical market-clearing mechanism, compatible with the
EA perspective, leads to a natural full-employment equilibrium both in the capital and
labour markets. In particular, being a downward-sloping investment and labour
demand curve and being the path to reach a full-employment equilibrium unhindered
by obstacles, a decrease in real interest rates and wages leads investment and labour
demand to adapt to full-employment savings and labour supply respectively. Conse-
quently, the role played by the aggregate demand and then by fiscal policies is thus rele-
gated to a short-run analysis or to a study of the economic cycles, recessions, and
depressions (Tobin 1975) by leaving the long-run output determination regulated by
supply-side forces, as supposed by the neoclassical view (Woodford 2003).2 Therefore,

1In the case of a negative natural interest rate under a zero lower bound condition or a liquidity trap situation, NK authors
recognize that monetary policy is ineffective to stimulate aggregate demand.

2A recent stream of literature in macroeconomics, by rehabilitating the concept of ‘Secular Stagnation’ (Summers 2014),
affirms that protracted and prolonged falls in output can influence also the potential output (Fatás and Summers
2018). In particular, cyclical conditions – for instance, a fall of aggregate demand – lead to permanent effects on
both aggregate supply and potential output by means of a mechanism that is typically termed ‘hysteresis’ (Yellen 2016).
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the idea of expansionary policy measures relevant in the short, but not the long-run, allows
NK economists to reconcile with the pure neoclassical view.3

We seek to challenge both views, by discussing the theoretical underpinning of the
crowding-out effect: the notion of an equilibrium (or natural) interest rate and the exis-
tence of a downward-sloping investment demand curve incorporated in the aggregate
demand schedule (Romer 2000).4 These theoretical pillars have allowed the incorporation
of the pure standard neoclassical view into the long-run NK view, thus relegating to a
short-run analysis the novel argument of the Keynesian revolution (Garegnani 1979):
the idea that investment creates an equal volume of savings through changes in the
output level (Keynes 1936).

Both in the NK and EA perspectives, a decreasing investment demand curve can be
justified by means of the neoclassical concept of marginal productivity of capital and
therefore grounded on the direct substitution mechanism between the factors of produc-
tion, namely labour and capital. According to neoclassical theory, a fall in the interest rate
should lead firms to shift toward capital-intensive methods of production. The preserva-
tion of this mechanism would ensure the return to the neoclassical theory in which the
interest rate is seen as an instrument capable of generating an investment level compatible
with full employment, by limiting the principle of effective demand to a short-run analysis
or to the study of economic cycles. In fact, in the long-run, when prices are flexible and
objective elements prevail over psychological and subjective factors, the interest rate is
considered a sufficient instrument to restore full employment and to allow investment
to adjust to savings (Garegnani 2015).

As a consequence, if we want to extend the role played by aggregate demand in deter-
mining output in the long-run, we have to criticise the substitution mechanism on which
the long-run NKmodels are based. In particular, we have to untie the link between interest
rates on the one hand and the level of investment and the process of accumulation on the
other. In this regard, the ‘Capital Controversy’ provides the theoretical background to
refute the existence of a decreasing marginal productivity of capital, a demand for invest-
ment elastic with respect to the interest rate, and a natural interest rate that equates invest-
ment to full-employment savings. According to Sraffa (1960) and Garegnani (1970), when
we assume several production techniques and heterogeneous capital goods, the re-switch-
ing of techniques and the reverse capital deepening undermine the neoclassical assump-
tion based on the substitution mechanism between labour and capital. To be clear,

3The NK perspective seems endorsed by a prominent institute like the IMF, which has recently criticized the EA narrative.
Episodes of fiscal consolidation have led to a fall in output, an increase in the unemployment rate and an increase of the
debt-to-GDP ratio (Guajardo, Leigh, and Pecatori 2011; Ostry, Loungani, and Furceri 2016). According to IMF, expansion-
ary fiscal policies are effective in fostering GDP, investment and employment growth (Leigh et al. 2010; Guajardo, Leigh,
and Pecatori 2011). In a recent empirical study, Blanchard and Leigh (2013) show that the fiscal multiplier assumes a
positive value equal to 1.5 suggesting that a fiscal consolidation generates a Keynesian effect, thus causing an economic
recession rather than an expansion. Yet, despite IMF economists support the positive Keynesian effects of an expansion-
ary fiscal stimulus in the short-run, they maintain that fiscal consolidation is beneficial in the long-run, as this lowers
public debt and subsequently reduces the interest rate and distortionary taxes (Leigh et al. 2010).

4In this paper, we criticise the expansive austerity measures by discussing the direct relationship between interest rate and
investment. However, additional mechanisms supporting the expansive austerity measures should also consider the role
of consumption in light of the well-known ‘Ricardian Equivalence’. For an in-depth theoretical and empirical review of the
inconsistency and weakness of the EA measures, see among others Auerbach and Gorodnichenko (2012), Boyer (2012),
Jordà and Taylor (2016), Botta (2018) and Fatás and Summers (2018). Additionally, for a discussion of the ‘Ricardian Equiv-
alence’ and its underlying assumptions, see among others Romer (2007), Ciccone (2013) and Hayo and Neumeier (2017).
Additionally, for a monetary critique to these views, namely a discussion on the idea of an endogenous rate of interest,
see among others Moore (1988), Rochon (2001) and Lavoie (2014).
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different interest rates allow producers to use the same method of production and there-
fore the same factor intensity. Subsequently, we cannot sketch a downward-sloping invest-
ment demand schedule summarising a general negative relationship between the interest
rate and the level of investment since no automatic mechanism ensures that firms adopt a
more capital-intensive production technique when the interest rate decreases. Therefore,
the crowding-out mechanism is unfeasible, given the non-existence of a downward-
sloping investment demand curve and an equilibrium interest rate.

3. The Sraffian Supermultiplier

The ‘Capital Controversy’ represents the cornerstone through which the CK approach has
extended the principle of effective demand to a long-run analysis. In particular, the CK
framework, by refusing the traditional theory of the distribution, a downward investment
demand schedule, and the neoclassical substitution mechanism, affirms that the invest-
ment is independent of savings both in the short and long-run. On the contrary, invest-
ment determines savings through changes in the output level. The CK is

essentially based on the recognition of the elasticity with which output responds, in the long
no less than in the short period, to changes in aggregate demand. Such elasticity, which is at
the core of Keynes’s contribution, in the short period is related to the varying utilization of
installed capacity, while in the long period is further increased by the possibility of creating
new resources, or destroying the existing ones, at different possible speeds. (Trezzini and
Palumbo 2016, p. 504)

Within the CK approach, some authors have developed the Sraffian Supermultiplier model
(henceforth, SSM) to describe the long-run relationship between the level of demand and
the level of output. This model, initially proposed by Serrano (1995) and Bortis (1997) and
then developed by Cesaratto, Serrano, and Stirati (2003) and Freitas and Serrano (2015),
shows the existing positive relationship between the autonomous components of aggregate
demand and the level of output, combined with a function in which investment is endog-
enously determined by the level of demand.5 We develop a new SSM model which con-
siders the role played by monetary policy, different social classes and fiscal policies.

Initially, we need to classify the components of aggregate demand, distinguishing
between (i) autonomous and induced, and (ii) capacity- or non-capacity creating. Table
1 shows this classification where government spending, net export, total consumption,
and business expenditures are non-capacity-creating, and only gross investment is able
to create productive capacity. We consider public expenditure, exports, autonomous con-
sumption, and autonomous business expenditures as autonomous variables, that is, inde-
pendent of the current level of income (Cesaratto, Serrano, and Stirati 2003).6 Moreover,
business expenditure has both exogenous and endogenous components, positively
influenced by a specific type of public expenditure.

5A recent lively debate on the role played by autonomous components has been developed by Allain (2015), Lavoie (2016),
Hein (2018) and Palley (2019), among others. The notion of the supermultiplier and the role played by the autonomous
components of aggregate demand in affecting the economic growth was also shared and acknowledged by contribu-
tions carried out by Kaldor (1940, 1970, 1975, 1989). Kaldor and his followers focused on the role of export and the exter-
nal demand (Kaldor 1970) and Thirlwall (1979).

6For an in-depth review of the concept of autonomous expenditures, see the recent special issue published in Metroeco-
nomica entitled ‘Autonomous Demand, Capital Utilization and Economic Growth’. Particularly, see among others, Dutt
(2019), Fiebiger and Lavoie (2019), Palley (2019) and Serrano, Freitas, and Bhering (2019).
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Let us consider an open economy with a government sector and two social classes
(workers and capitalists). The current level of output (Y) is equal to aggregate demand,
which is the sum of consumption (C), business expenditure (BE), gross investment (Ii),
public expenditure (G), and net export (E −M). This is represented in equation 1:

Y = C + BE+ Ii + G+ E −M (1)

The consumption function is developed and implemented starting from equations pre-
sented by Pariboni (2016). Equations 2 and 3 represent respectively the total consumption
of workers (Cw) and of capitalists (C), which include an autonomous and an induced com-
ponent. The former is independent of current income and is financed in the credit market
via an endogenous money creation process. The latter is an induced component depen-
dent on the disposable income of workers (YDw) and capitalists (YD).

Cw = Caw(i; Xw)+ cwYDw (2)

CP = CaP i; XP( ) + cPYDP (3)

Caw and CaP represent autonomous consumption that are negatively influenced by the
interest rate (i) — set exogenously by the central bank (Moore 1988; Rochon 2001;
Lavoie 2014)— and by the lending policy instruments of banks (Xw and X). In particular,
a fall in interest rates reduces borrowing costs to finance the purchase of autonomous con-
sumption and it can be seen by borrowers as an increase in their purchasing power, or as a
decrease in the price of consumption goods. Moreover, autonomous consumptions are
also negatively affected by a range of bank lending policy instruments that can
influence the level of the effective demand for loans. In equations 2 and 3, such policy
instruments are represented by variable X. This variable varies between 0 and 1 and it
is a proxy for the assessment by banks of borrowers’ creditworthiness (Fontana and Set-
terfield 2010) or, rather, it measures the ability of the banking system to provide loans to
different categories of borrowers.7 X and Xw are respectively the assessment of capitalists’
and workers’ creditworthiness. cw and c are respectively the marginal propensity to
consume of workers and capitalists, and we assume that cw . c (Kaldor 1955). We
derive the total consumption function (4) by combing equation 2 and 3 and by substitut-
ing total transfers (TR), total taxes (T) and wage and profit shares to disposable incomes
(YDw and YDP).

C = Ca i; Xw; XP( ) + cw(TRaw − Taw)+ cP TRaP − TaP( )
+ cwv(1− tw − trw)+ cP(1− v) 1− tP − trP( )[ ]Y (4)

Table 1. Components of aggregate demand.
Capacity Creating Non–Capacity Creating

Exogenous Government expenditures, Export, Autonomous consumption,
Autonomous business expenditure, Autonomous taxes and
Autonomous transfers

Endogenous Gross Investment Induced consumption, Induced import, Induced business
expenditure

7When X is equal to 0, the banking system does not credit-constrain borrowers. Conversely, the closer X is to one, the more
the banking system tends to constrain borrowers. The trustworthiness of borrowers can be measured in terms of, for
example, banks’ collateral request.
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TRaw and TRa are the government autonomous transfers to wage- and profit-earners. Taw

and Ta are the autonomous taxes to workers and capitalists. v is the wage share and 1− v
is the profit share. tw and t are respectively the workers’ and capitalists’ tax rates. trw and tr
represent the workers’ and capitalists’ transfers coefficients.8

Ii = v(d + ge)Y (5)

The gross investment function is represented in equation 5. In the SSM, gross investment
(Ii) is fully induced and is positively affected by the normal capital-output ratio (v)9 that
represents cost minimising technical conditions of production and by the replacement
coefficient or also termed the rate of depreciation of capital (d). Furthermore, the actual
level of effective demand and the expected rate of growth of the normal level of
effective demand (ge) have a positive influence on the level of investment. In other
words, firms increase their capital stock by increasing the level of their investment in
order to satisfy a greater demand for goods and services and when technical innovations
occur (Garegnani 2015).

Furthermore, the investment function (equation 5) does not imply that the actual
degree of capacity utilisation (u) is equal to the normal desired by entrepreneurs (un),
but a continuous process of adjustment toward the latter is operational. un can be
defined as the normal degree of capacity utilisation that minimises the costs of production
(Kurz 1986; Girardi and Pariboni 2018).10 In the short run, the equilibrium between
saving and investment is realised through a flexible degree of capacity utilisation. In the
long run, a gradual adjustment of the capital stock is determined by changes in long-
term expectations (ge) and by a flexible accelerator mechanism. Such changes occur by
means of reconsiderations by entrepreneurs about the expected growth of the effective
demand (ge) in light of the current rate of growth of output (gy), with the former
moving toward the latter. However, as firms know that demand fluctuates, entrepreneurs
do not consider any changes in demand as a stable and permanent change. Further, they
adjust their capital stock by increasing (when gy . ge) and decreasing (when gy , ge)
investment gradually over time rather than in one single period through a flexible accel-
erator process.11

G = G1 + G2 (6)

Equation 6 represents government spending, which is composed of two types of public
expenditure. The former is based on the purchase of goods and services which are directly
fruited (G1) and the latter is oriented to promoting structural change, namely stimulating
technical progress by means of industrial policies (G2). For instance, among the latter, we
can include mission-oriented investment, which has led to major technological advances,

8Both total taxes and the total transfers depend both on an autonomous component and on an endogenous component
related to wage and profit shares.

9Following Girardi and Pariboni (2016), we assume that actual degree of capacity utilisation is equal to the ratio between
the actual level of output and the normal level of output. Hence, the normal degree of capacity utilisation is equal to one.
Subsequently v = K/yn , where K is the actual capital stock and yn is the normal level of output desired by entrepreneurs.

10We define the degree of capacity utilisation as the ratio between actual and normal output. It follows that normal uti-
lisation is equal to 1.

11Since some fluctuations of demand could not be considered permanent, entrepreneurs do not immediately undertake a
full adjustment of productive capacity to effective demand; rather, such adjustments occur by a flexible accelerator
process. Notwithstanding, a flexible degree of capacity utilisation allows firms to meet all expected peaks of demand
with the current installed capacity (Ciccone 1986).
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such as the DARPA (Department of Defense) investment on ARPANET which became in
the modern-day internet, the ARPA-E (Department of Energy) investments in renewable
energy, or the National Institutes of Health investments in the biotechnology sector (Block
and Keller 2009; Mazzucato 2013, 2018). This kind of public expenditure is based on a
specific and forward-looking industrial policy, oriented to finding solutions for technical
problems (Pivetti 1992), leading to new technological opportunities and directions for
technical change (Mazzucato 2013).

BE = BEa + gG2 (7)

Equation 7 shows the business expenditure (BE). In BE, we can include managerial
expenses, for example, unproductive consumption, and R&D. However, we split BE
into exogenous and endogenous components. Particularly, we consider as autonomous
BEa the above-mentioned unproductive consumption, such as the purchase of a
company car, executive jet, marketing expenditure, etc., and a share of R&D due to an
intrinsic capitalist competition. However, firms’ R&D is composed of an endogenous com-
ponent driven by public expenditure oriented to promote innovation. In other words,
specific types of public spending, for example, military expenditure, are able to induce
and positively influence R&D of private firms (Mazzucato 2013, 2016, 2018; Cantner
and Vannuccini 2018) by generating spin-offs through which research and innovation
are developed and diffused to other sectors (Pivetti 1992; Crespi and Guarascio 2018).
In each of the above cases, state intervention created a new landscape (rather than
simply fixing market failures), which raised the expectations of business, resulting in an
increase in private expenditure (Mazzucato 2016, 2018). From an analytical standpoint,
we introduce in equation 7 g — a reaction coefficient greater than zero — that shows
how an increase of G2 leads to an endogenous rise of firms’ BE.12 In particular, the size
of g depends on the capacity of industrial policy to capture and involve more sectors in
the economy. For instance, an industrial policy focused on one specific sector will show
a lower g compared to a policy that involves several sectors across the economy, as in
the case of mission-oriented spending (Mazzucato 2018).

Finally, equations 8 and 9 represent export and import. For what concerns equation 8,
export is positively influenced by foreign demand (Yfrn) and by a depreciation of the
exchange rate (1), which decreases national prices compared with foreign prices. In this
regard, the central bank can entail considerable changes of the exchange rate by varying
the interest rate (i) (Arestis and Sawyer 2004). In particular, a decrease of the domestic
interest rate makes domestic deposits less attractive compared to those denominated in
foreign currencies. This leads to an outflow of capital and a depreciation of the domestic
currency. The lower value of the national currency allows national goods to be less expen-
sive than foreign goods, thus increasing exports (Eela) (Mishkin 1995).13

E = EA(Yf )+ Eela[1(i)] (8)

At the same time, the depreciation of the exchange rate reduces imports (Mela) since

12Such theoretical relationship is confirmed by a recent empirical paper which examines the impact of public R&D on
private one on a panel of twenty-six countries (Moretti, Steinwender, and Van Reenen 2016) and for the US economy
(Deleidi and Mazzucato 2019).

13In order to increase net exports by means of an exchange rate devaluation, the Marshall-Lerner condition has to be
satisfied: the sum of export and import price elasticities has to be greater than 1.
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foreign goods become more expensive compared to national goods. Moreover, following
equation 9, if there is an increase in national output (Y), imports increase since the mar-
ginal propensity to import (m) assumes a value greater than zero.

M = mY + 1Mela[1(i)] (9)

Although, on the one hand, the exchange rate can be considered an instrument able to
help the domestic net export (E −M), on the other hand, the expansionary effect of an
exchange rate devaluation could be partially offset by an expansionary monetary policy
carried out in foreign countries. Additionally, the technological advantages driven by
innovation processes, enriching the productive matrix of a country, become factors that
determine the growth of exports and the fall of import penetration (Cesaratto, Serrano,
and Stirati 2003; Simonazzi, Ginzburg, and Nocella 2013).14

Equation 1, along with equations 4–9, together allow us to obtain the output supermul-
tiplier. Equation 10 shows that the level of output is determined by an autonomous com-
ponent of aggregate demand (numerator of equation 10) and by the supermultiplier
(denominator of equation 10).15

Y=Ca i;Xw;XP( )+cw(TRaw−Taw)+cP TRaP−TaP( )+BEa+G1+ (1+g)G2+EA(Yf )+Eela[1(i)]−1Mela[1(i)]
1− cwv(1− tw− trw)+cP(1−v) 1− tP− trP( )[ ]−v(d+ge)+m

(10)

The numerator of equation 10 is characterised by autonomous components of aggregate
demand that, for sake of simplicity, we call Z in equation 11

Z=Ca i;Xw;XP( )+cw(TRaw−Taw)+cP TRaP−TaP( )+BEa
+G1+ (1+g)G2+EA(Yf )+Eela[1(i)]−1Mela[1(i)]

(11)

Moreover, in equation 12, we can denominate the marginal propensity to save as s

s=1− cwv(1− tw− trw)+cP(1−v) 1− tP− trP( )[ ]+m (12)

Subsequently, we can substitute equations 11 and 12 in equation 10 and the output super-
multiplier can be represented as shown in equation 13

Y= Z
s−v(d+ge)

(13)

As shown in equation 13, a rise in the autonomous components of aggregate demand, as
well as a rise in the marginal propensity to spend, leads to an increase in total output.
However, whereas the output trend growth rate is driven by the trend growth rate of
the autonomous components (Z), a change in marginal propensity to consume causes a
permanent level effect (Freitas and Serrano 2015). For instance, a single increase in the
marginal propensity to spend (a decrease in s in equation13), for example determined
by an increase in wages, generates a higher rate of growth of output only in the period
immediately after the change of distribution. Notwithstanding, when the supermultiplier
effect vanishes, the economy resumes growing at the autonomous components rate (gz).

14Yet, despite we have assumed that the exchange rate can affect the trade balance, the ability of the exchange rate to
stimulate export and output growth has been questioned by several economists (see among others, Alejandro 1963;
Krugman and Taylor 1978; Frenkel and Taylor 2006; Dvoskin, Feldman, and Ianni 2019).

15In order to have an economically significant solution, the denominator of equation 10 has to be positive.
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Additionally, the output level represented by equation 13 is not necessarily associated
with a normal degree of the capacity utilisation (un). However, un has to be regarded as a
centre of gravitation toward which the actual degree of capacity utilisation (u) is presumed
to be attracted. This attraction occurs through a continuous tendency of productive capac-
ity to adjust to the trend of effective demand by means of slow, gradual changes in invest-
ment behaviour (Cesaratto, Serrano, and Stirati 2003). Such changes occur by means of
reconsiderations by entrepreneurs about the expected trend rate of growth of the
effective demand (ge), based on the current rate of growth (gy). The behaviour through
time of long-term expectations about the growth of effective demand can be represented
by equation 14:

ġe = x(gy − ge) (14)

where x is a reaction coefficient. If x is equal to 1, equation 14 shows a rigid accelerator
process. However, since some fluctuations of demand could not be considered by firms
as permanent, a gradual adjustment driven by a flexible accelerator is operative. Hence,
x assumes positive values less than 1 (0 , x , 1). The gradual process of the revision
of the expectations (in equation 14) allows a tendency to the alignment of the actual
output growth rate, the expected growth rate, and the rate of growth of capacity. Any dis-
crepancy between ge and gy also denotes a difference between the rate of growth of capacity
and the output growth rate. To clarify this issue, it can be useful to start our analysis by
simply assuming a fully adjusted position in which normal capacity utilisation (un) is real-
ised. If a divergence between the actual and the expected rate of growth occurs, this leads
to a symmetrical deviation of the level of output to the level of normal output, and thus a
symmetrical discrepancy between u and un. The process described by equation 14 allows
the required adjustment in the capacity by means of changes in investment (Pariboni 2015,
50). Such a process ceases in the fully adjusted position where u = un and gy = gz = ge

16

Analysing dynamically equation 13, we can represent the rate of growth of output in
equation 15

gy = gz + v(ġe)
s− v(d + ge)

(15)

where gz is the current rate of growth of the autonomous components of aggregate
demand and ġe represents the change over time of the expected growth rate of demand.
When investment function (5) is analysed dynamically, the rate of growth of investment
(gI) can be summarised in equation 16

gI = gy + ġe
d + ge

(16)

meaning that the rate of growth of investment depends on the growth rate of current
output and the dynamic of expected demand.

16For an in-depth review on the notion of a fully adjusted position, see among others Serrano (1995), Cesaratto, Serrano,
and Stirati (2003), Cesaratto (2015), and Freitas and Serrano (2015). Additionally, for a review of the static and local
dynamic stability conditions of the SSM, see Freitas and Serrano (2015) and Lavoie (2016). Furthermore, for the stability
condition of this specific model based on the investment function as in equation (5), see Pariboni (2015, Appendix A,
pp. 87–89, equations A9–A11). Specifically, to have the local stability of the model, the marginal propensity to spend
has to be less than one. In our model, v ∗ (x + d + gz)+ cw ∗ v ∗ (1− tw − trw)+ c ∗ (1− v) ∗ (1− t − tr) , 1.
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Moreover, by starting from equation 5 and defining rate of growth of capital as
gk = (I/K)− d, we can write gk as follows in equation 17:

gk = u (d + ge)− d (17)

Equation 17 shows that for a given ge, the accumulation depends on the realised degree of
capacity utilisation and firms will accumulate faster when u is higher. Specifically, when
gk = ge, u is equal to 1 and u = un = 1 (see also footnote 9); when gk , ge, u , un and
then u , 1; finally, when gk . ge, u . un and therefore u . 1.

In light of this model, we can understand that the rate of output growth and investment
is strictly related to the rate of growth of autonomous components of aggregate demand
passing through a multiplier and an accelerator effect. Therefore, stimulating aggregate
demand becomes necessary in terms of output and investment growth, not only during
a period of economic slowdown or only in the short-run, but in the long-run when the
possibility of creating new resources and new productive capacity increases and it
becomes particularly relevant (Trezzini and Palumbo 2016). Fiscal austerity measures
negatively affect macroeconomic performances and, simultaneously, expansionary fiscal
policies generate positive effects on output throughout the business cycle. Furthermore,
if expansionary policies are sufficiently persistent to change entrepreneurs’ current expec-
tations of growth (ge), gross investment also has to increase in order to satisfy a greater
expected demand for goods and services.

4. Fiscal Policies, Technical Progress and the Supermultiplier

Following the SSM model and the line of reasoning developed by Mazzucato (2013, 2016,
2018), in next subsections we analyse how different types of fiscal policies can influence
level of output, the expectation of growth and the investment level. In addition, we
show how specific government spending can stimulate innovation and how the latter
affects both autonomous and induced components of aggregate demand. Additionally,
in light of the Kaldor-Verdoorn law and following the recent contribution of Nah and
Lavoie (2019), we will show the effect of alternative types of fiscal policies on labour
productivity growth.

4.1. Fiscal Policies and Expectations of Growth

In order to detect the relationship between fiscal policies and the expectations of growth of
aggregate demand (ge), we assume that the government exogenously decides to pursue an
expansionary fiscal policy by changing the rate of growth of the fiscal autonomous compo-
nents.We assume that the state— alternatively and permanently— changes of the samemag-
nitude the rate of growth of one of the above-mentioned fiscal autonomous components.

This permanent change generates both different level effects and simultaneously
modifies the trend growth rate. Subsequently, this modification alters the expectations
of aggregate demand growth (ge) and therefore affects the value assumed by the supermul-
tiplier (see equation 10 and 13). Furthermore, alternative types of fiscal policy produce
different output levels, depending on the values assumed by the supermultiplier. These
generate different output growth rates (gy) during the phase of transition towards a new
fully-adjusted position or, in other terms, in the traverse between one steady state and
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the other one. Thus, alternative fiscal policies will induce different expected growth rates of
aggregate demand, impacting in various ways on investment.17

In order to explain this influence on expectations, we focus on G1 and G2 and later we
introduce the effect of a change in the rate of growth of autonomous transfers and taxes.
An increase in the rate of growth of G1 and G2 raises the trend growth rate of the economy
and generates two different level effects on output. Starting from equation 10, we
can represent different effects of alternative public expenditure through the following
relationship (18):

DG1
1

s− v(d + ge)
= DYG1 , DYG2 = 1+ g

s− v(d + ge)
DG2 (18)

In relationship (18), we can show such inequality only in the period immediately after the
increase of the growth rate of G1 and G2. In particular, during the transition toward a new
fully adjusted position, a larger supermultiplier generates a greater output growth rate,
whether the public spending is targeted towards G2 rather than G1.

18 Although in a
fully adjusted position the output growth rate and the expected effective demand
growth rate are equal to growth of exogenous components of the aggregate demand
(gy = ge = gz), during the adjustment process toward a normal equilibrium position,
the expected rate of growth of the effective demand (ge) diverges from the trend growth
rate of autonomous components (gz). In particular, changes in ge are influenced by the
realised output growth rate (gy), which, in our example, depends on the effect of
different types of public spending on output growth (see equation 14).

When autonomous transfers and taxes are considered, the level effects generated by
alternative types of fiscal policy are summarised in the inequality (19):

1+ g

s− v(d + ge)
.

1
s− v(d + ge)

.
cw

s− v(d + ge)
.

cP
s− v(d + ge)

(19)

The supermultiplier related to G2 assumes the largest value since g . 0. By contrast, the
supermultiplier related to autonomous capitalists’ transfers and taxes is the lowest value
since c , cw , 1.

As a consequence, during the process of adjustment toward a new equilibrium position,
alternative fiscal policies generate various growth rates of output, through the different
values that the supermultiplier can assume (see inequality 19). Therefore, we can summa-
rise these effects on output growth (gy) with the following inequality (20):19

gyDG2 . gyDG1 . (gyDTRaw = gyDTaw ) . (gyDTRaP = gyDTaP) (20)

17In a fully adjusted position, capacity follows the trend of effective demand, ge = gz and the degree of capacity utilisation
is equal to the planned utilisation rate (u = un). (Cesaratto, Serrano, and Stirati 2003, 44).

18In a fully adjusted position where ge = gz, the trend growth rate generated by alternative government spending will be
the same:

DG1
1

s− v(d + gz)
= DYG1 = DYG2 = 1+ g

s− v(d + gz)
DG2.

Only a further change in the growth rate of autonomous components can generate the inequality shown in (18).
19Here a twofold issue has to be highlighted. First, compared to the remaining variables presented in inequality (20), exog-
enous taxes have to decrease in order to generate a positive effect on output (see equation 10); second, for the sake of
simplicity, we do not consider any affects in the change of the tax rate and of transfers coefficient.
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The subscript presented in each component represents the implementation of alterna-
tive fiscal policies by the government. Only during the transition toward a new fully
adjusted position does an increase in the rate of growth of G2 generate the greatest
effect in terms of output growth compared with the remaining variables controlled
by the government.

Moreover, following equation 14, a continuous process of confirmation of expectations
takes place. That makes firms reconsider the expected rate of growth of the effective
demand (ge) based on the realised rate of growth of the output (gy). Notably, if a diver-
gence between the actual and the expected rate of growth occurs, this leads to a symmet-
rical deviation of the level of output to the level of normal output and thus a symmetrical
discrepancy between u and un. Therefore, the higher is the effect generated by a fiscal
policy on the output, the larger will be the discrepancy between u and un and between
gy and ge.

Thus, combining the process summarised in equation 14 with the several effects of
alternative fiscal policies (see inequality 20), we can represent the expectation revision
in the following system of equations 21:

geḊG2
= x(gyDG2 − ge)

geḊG1
= x(gyDG1 − ge)

geDṪRaw
= x(gyDTRaw − ge)

geḊTaw
= x(gyDTaw − ge)

geDṪRaP
= x(gyDTRaP − ge)

geḊTaP
= x(gyDTaP − ge)

(21)

Furthermore, starting from relationships presented in (20) and (21), we can also represent
changes in the expectations of growth corresponding to alternative fiscal policies through
the following inequalities (22):

geḊG2
. geḊG1

. (geDṪRaw
= geḊTaw

) . (geDṪRaP
= geḊTaP

) (22)

Subsequently, following equation 16, we can show that alternative fiscal policies, having
different impacts in terms of output and expectations, affect the growth of investment
in a different way. Starting from relationships presented in (16), (20) and (22), we can rep-
resent the rate of growth of investment through the following inequality (23):

gIG2 . gIG1 . (gITRaw = gITaw ) . (gITRaP = gITaP) (23)

As shown, government spending, targeted towards strategic sectors (G2), generates the
greatest effects in terms of output and expectations and then investment growth. On
the contrary, the rate of growth of autonomous capitalists’ transfers and taxes shows
the lowest effect in terms of output, expectations, and thus investment growth.
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4.2. A Demand-Led Technical Progress

In this section, we analyse how the process of innovation generated by targeted govern-
ment expenditure can take place and materialises in the economic system. To do this,
we will assess both the feasible effects on the components of aggregate demand as well
as the influence on labour productivity dynamics by using the lens of the Kaldor-Verdoorn
law. In particular, we will evaluate the effect of innovation produced by a narrow class of
government expenditure, namely those targeted at the development and diffusion of tech-
nical transformation, as in the case of mission-oriented innovation policies (G2). These
expenditures — which have historically led to major technological advances (Pivetti
1992; Mazzucato 2018) — are oriented to transforming the production systems by gener-
ating an innovation cascade and therefore an endogenous productivity growth (Tavani
and Zamparelli 2018).

What we are dealing with here is a specific technological development whose effects go
beyond the traditional Keynesian treatment of the topic. Indeed, while in the Kaldor-Ver-
doorn law a stable relationship between the rate of growth of output and labour produc-
tivity growth is found, we are also interested here in the operation of very specific class of
public expenditure, namely government spendingG2 oriented to directly promoting struc-
tural change.20 The specific way in which these expenditures translate into technical pro-
gress is not determinable a priori and therefore a description of the feasible effects of
innovation on the component of demand is needed.

Technical progress directly produced by G2 affects output by varying the value of the
supermultiplier as well as the exogenous components of demand, such as consumption
and export. When we look at the effects on the supermultiplier, innovation produces per-
sistent effects on gross investment by changing the capital-output ratio (v) and the depre-
ciation rate (d) as new technologies are principally embodied in new capital goods.
Consequently, a change in marginal propensity to invest (see equation 5) influences the
supermultiplier and then the level of output. In particular, technical progress increases
the obsolescence of installed capital goods and thus grows the depreciation rate (d) and
then accelerates the process of investment and of replacement of old machineries (Gareg-
nani 2015). In addition, technical progress could influence the capital-output ratio, or
rather, the adopted techniques of production.21 Based on which technical progress is
introduced in the economy, the capital-output ratio (v) could increase, decrease, or
even remain constant. In particular, if the technical progress is capital-using, a larger v
positively influences both the investment level. On the contrary, a capital-saving technical
progress reduces v and investment. Finally, if the innovation is Harrod-neutral, v remains
constant, as well as the investment (Cesaratto, Serrano, and Stirati 2003).

Nevertheless, the innovation might also engender a positive effect on the autonomous
components of aggregate demand, as with consumptions and exports. Product innovation,

20For an in-depth review on the Kaldor-Verdoorn law, see among others McCombie, Pugno, and Soro (2002), Jeon and
Vernengo (2008), McCombie and Spreafico (2015), Deleidi, Paternesi Meloni, and Stirati (2018) and Antenucci, Deleidi,
and Paternesi Meloni (2019).

21If the new production technique, which has been discovered by the process of innovation, is dominant for all distribution
combinations compared to the old techniques, then the new technique will be adopted. That occurs since it allows firms
to generate a greater rate of profit for every possible wage rate. Conversely, if the new technique is dominant, but not for
all distribution combinations, it will only be adopted under certain distributive arrangements. Especially for a given profit
rate, the chosen technique will have to be so to maximize the wage rate. In that case, either the new or an old production
technique could be adopted.
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by continuously creating new consumption needs, increases the obsolescence of old com-
modities.22 This could positively stimulate the autonomous consumption financed out of
the credit market through an endogenous money-creation process (Pariboni 2016).
However, although innovation might stimulate borrowers’ demand for loans, an increase
in the interest rate, and a rise in the value of collateral requested by commercial banks, as
well as a sudden institutional restrictive regulatory policy, could limit the positive effect of
an innovative wave.

Concerning countries’ external relations, technical change generates technological
advantages in terms of productive capacity that represent one of the main factors that
stimulate the export growth of a country. Enriching the productive matrix through tech-
nical specialisation in capital and consumption goods, countries are able to satisfy a wide
external demand and simultaneously reduce import penetration. As in the case of auton-
omous consumption, monetary policy could influence the net export growth rate through
its control over the exchange rate by setting alternative interest rates. In particular, a
depreciation of the exchange rate accelerates the net export growth, while its appreciation
slows it down. Moreover, due to its easy diffusion in foreign countries, innovation has to
be continuous to generate positive technological advantages, and then a positive effect on
the net export growth rate.

Therefore, a continuous technical progress is able to increase the output trend growth
rate by affecting the growth rate of autonomous demand. In addition to this, an innovation
also determines level effects by changing the value of the supermultiplier, by means of
modifications of the propensity to invest, that is, by changing the output-capital ratio
and the replacement coefficient.

We have described up until now the many dimensions in which innovation can affect
aggregate demand. However, drawing from Post-Keynesian literature, a more stylised rep-
resentation of the technical development can be provided by making use of Kaldorian
insights. Specifically, following Kaldor (1967) and its recent reappraisal (McCombie
2002, p. 104), the classical Verdoorn law — which postulates a positive relationship
between the rate of growth of output and the labour productivity dynamics— can be aug-
mented by considering the rate of growth of the capital stock (gk). Conceptually, gk is
included to capture the contribution of the technical progress embodied in new capital
goods: the faster is the capital accumulation, the higher is the rate of technical progress
(Nah and Lavoie 2019).23 We can represent this relationship as follows in equation 24:

gp = a+ h gy + ggk (24)

Where gp represents the rate of growth of the labour productivity, a is the exogenous tech-
nical progress, gy is the rate of growth of output and gk the growth rate of the capital stock.
Following equations 17, 20, 22 and 23, during the traverse between one steady state and
the other one determined by an increase in the rate of growth of public expenditure,

22The technical progress could lead to changes in the marginal propensity to consume by means of changes in the distrib-
utive shares. Such modifications could occur in both directions, leaving the change of the marginal propensity to
consume undetermined. However, if the marginal propensity to consume decreases due to an increase in profit
share, the stylised fact of the constancy of average propensity to consume in advanced countries (Cesaratto, Serrano,
and Stirati 2003) could be explained by an increase in autonomous consumptions financed through the credit market.

23For an in-depth discussion of the use of the rate of growth of the capital stock and the investment-output ratio, see
among others Kaldor (1967), McCombie (2002) and Deleidi, Paternesi Meloni, and Stirati (2018).
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the average rate of growth of gy and gk is higher when fiscal expansion is targeted towards
those classes of public expenditures associated with a larger multiplier (see inequality
19).24 As a consequence, following equation 24, G2 — among which mission-oriented
innovation policies can be included — produces the highest average rate of growth of
output, expectations, capital stock and then labour productivity gp.

5. Concluding Remarks

The present paper critically analyses the theoretical underpinnings of austerity measures
which were implemented after the 2007 financial crisis in order to stimulate investment
and foster GDP growth. First, we analyse the theoretical assumptions on which these aus-
terity measures are based. Second, we propose an alternative framework which we believe
to stand on stronger grounds — both theoretically and empirically.

We argue that both New-Keynesians and the supporters of Expansive Austerity are
wrongly assuming that an increase in public spending generates negative effects on invest-
ments and output. By evoking the well-known crowding-out mechanism, they claim that
raising public spending leads to an automatic increase in the rate of interest that in turn
decreases the volume of private investment. We discuss how this crowding-out reasoning
is based on a major problematic assumption: the existence of a downward-sloping invest-
ment demand curve. We propose a critique based on the CK approach and on the con-
cepts of re-switching of techniques and reverse capital deepening, which disprove the
supposed negative relationship between interest rates and investment.

As a consequence of such critiques, we propose a new version of the Sraffian Supermul-
tiplier model to explain the determinants of investment and output. In this alternative
model, the growth rate of output depends on the growth rate of the autonomous compo-
nents of the aggregate demand. Private investments, in this framework, are fully induced
by and depend on the level of effective demand and technical progress. Consequently,
aggregate demand matters for output determination both in the short and the long-run,
and expansionary fiscal policies increase output both in the short and the long-run
without crowding out private investments. In fact, in the long-run, when productive
capacity can change, a higher level of output, driven by expansionary fiscal policies, deter-
mines a higher level of investments.

Then, focusing on what types of fiscal policies are more efficient in terms of output and
investment growth, we demonstrate that a permanent change in taxes and transfers gen-
erate the lowest influence on output and thus on investments.

On the contrary, a permanent change in the rate of growth of public expenditures —
targeted towards strategic sectors and focused on the promotion of innovation and
mission-oriented policies — generates the largest effect in terms of output, investment
and labour productivity growth. In particular, such public policies— by directly stimulat-
ing private business expenditure in R&D— engender the largest supermultiplier, which in
turn produces the highest expectations (by business) of opportunities for growth and thus
the largest effect on private investment. Moreover, such public policies — by stimulating

24See Nah and Lavoie (2019) for a discussion of the growth and level effects during the traverse from one to another steady
state as well as the effect of the average rate of growth of output on labour productivity. As already discussed in footnote
18, the trend growth rate generated by alternative government spending shocks of the same magnitude will be the
same.
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key areas that promote innovation — facilitate the diffusion of technical progress in the
economic system. When that occurs, innovation generates additional effects on the com-
ponents of aggregate demand — that is, on consumption, investment and net-exports.
Finally, by making use of the insights developed by Kaldor and Verdoorn, we show that
this targeted class of public expenditures produces the largest effect on technical progress
and then on labour productivity growth.

Our findings suggest that governments should carry out expansive fiscal policies, since
they generate positive effects on output and on investments throughout the business cycle.
However, differently from what the IMF (2014) has affirmed in a recent paper entitled ‘Is It
Time for an Infrastructure Push? The Macroeconomic Effects of Public Investment’, we
believe that fiscal policies targeted towards the financing of mission-oriented policies
are the most efficient in terms of output, investment and productivity growth, as they gen-
erate the largest supermultiplier and the highest expectations of future growth opportuni-
ties — the key driver of private investment.
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