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Abstract

The prevailing wisdom that aggregate demand shdeltermine short-run cyclical fluctuations around a
supply-determined equilibrium growth rate and asoamted equilibrium unemployment rate (or NAIRU)
has been called into question by various strandbteyfiture over the last few decades. Specificadly
recently revived literature on hysteresis findsigigant persistence in the effects of recessiomsraegative
aggregate demand shocks (Blanchetrdl. 2015; Martinet al. 2015).

This paper aims to assess this tendency to retum supply-determined potential output, indepenaént
aggregate demand, after episodes of denexpansion In line with the hysteresis literature, we assbgss
persistence of aggregate demand effects on keyoeemnomic outcomes. However, in contrast with much
of that literature, we assess whether persistendetected also in instances of demexylkansion

We study 94 episodes of demand expansion in 34 O&gtitries between 1960 and 2015. We look at the
sum of primary public expenditure and exports, daide we call 'autonomous demand'. We define an
expansion as a large yearly percentage increasgitimomous demand, ‘large’ meaning greater than a
standard deviation above the country mean. We a@alpe impact of these expansions on key
macroeconomic outcomes in the subsequent decade, vagious techniques to deal with endogeneity. We
employ two main approaches: a dynamic two-way figédcts model, analogous to a standard difference-
in-differences estimation; and a propensity sc@seld specification which explicitly models selectimas.

We find a highly significant persistent effect diretGDP level: a one-off expansion in our autonomous
demand variable by (an average of) 5% is associdlegars later with a GDP level around 3% highant

in the control group, with no sign of mean revemsid/e also document strong persistent effects piiata
stock, employment and participation rates. Effectproductivity and the unemployment rate are atsang

and quite persistent, but evidence regarding frerimanence is more mixed. We do not find that esipas,

on average, cause high or accelerating inflation.

Our results lead us to ask whether hysteresis dhmellconsidered a distortion in the working of nefrk
economies that holds only in specific circumstanees the mainstream literature has generally sigde-

or whether it is, in fact, a pervasive phenomenaitkvholds most of the time.
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Real output in most advanced capitalist economies
fluctuates around a rising trend [...] it is part tfe
usable common core of macroeconomics that the
trend movement is predominantly driven by the
supply side of the economy (the supply of factbrs o
production and total factor productivity) [...]
fluctuations are predominantly driven by aggregate
demand impulses [...] (Solow 1997, p. 230)

1. Introduction

The prevailing macroeconomic textbook wisdom id Hggregate demand shocks determine short-
run cyclical fluctuations around an equilibrium GD{otential output) and an associated
equilibrium unemployment rate or NAIRU. These astedmined by supply factors and, in New-
Keynesian models, by the institutional setting caysome real rigidities; they are independent
from aggregate demand fluctuations, and are vieagedhttractors’ towards which the economy
tends to return (Solow 1997; Taylor 2000; Blind®02). The main focus of our research is on
assessing such tendencyréturn to a supply-determined potential output indepehdéaggregate

demand after an autonomous demand expansion.

In recent decades the traditional wisdom has besledcinto question by various strands of

literature.

One such strand, stemming from Nelson and Plo4882], is the literature on unit roots in GDP
series. Empirical testing has proved controveesia to some extent inconclusive (Cushman 2016),
but econometric research along these lines appeatise whole to conclude that fluctuations tend
to be associated with rather persistent changeGD® trajectories, and that the return to an
independently determined GDP treifdany, must be extremely slow, much beyond the commonly
assumed horizon for cyclical fluctuations and ecoiwopolicy (Diebold and Rudebush 1989;
Martin et al. 2015, p. 3). The ‘real business cycle’ literathees interpreted this as evidence that
cycle and trend are determined by the same fadgterssupplydetermined. However, this evidence
could be interpreted the opposite way: if aggregimand drives (most) fluctuations, as many
economists believe and as pointed out by empiecience (see for example Gali 1999), then both
cycle and trend would be driven by aggregate denflgaths and Summers 2016, p. 16).

A recently revived strand of literature on hystesgmints to the existence of significant persiseen

in the effects of negative aggregate demand sh({B&H et al. 1999; Cerra and Saxena 2009;
Blanchardet al. 2015; Martinet al. 2015; Ball 2009; 2014). To some extent, this ghanomenon



in search of explanations (Ball 2009, p. 3; 20148y The most common in the literature are: i)
insider—outsider models (Blanchard and Summers;ll988bek and Snower 1985); ii) the increase
in long-term unemployed, who then lose their skaltgl/or become detached from the labour market
and hence do not exert a competitive pressure @esviBlanchard and Diamond 1994; Betllal.
1999; Ball 2009); and iii) the effects of aggregdamand on capital formation (Rowthorn 1995;
and more recently Haltmaier 2012, p. 1; Ball 2014]1; Fatas and Summers 2016, p. 16; Maatin
al. 2015, p. 8). This third explanation is the mostsistent with the empirical evidence that will be
presented in this paper; we will argue that itlsbdhe most persuasive on more general analytical

and empirical grounds.

The relation between our work and the literaturehgsteresis is two-sided. While we assess the
persistence of aggregate demand effects on GDP duadt variables) in line with the literature
above, in contrast with much of that literaturer awain purpose in this paper is to test whether
‘persistence’ is also detected in instances of egioa of aggregate demand, and specifically of its
autonomous components. Our results also lead asktavhether hysteresis should be considered a
‘distortion’ in the working of market economies theolds only in specific circumstances — as the
mainstream literature has generally suggested whether it is, in fact, a pervasive phenomenon

which holds most of the time.

In order to investigate the effects of positive dewh shocks, we detect 94 episodes of demand
expansion in a panel of 34 OECD countries betwe@60land 2015. We identify demand
expansions by looking at the sum of primary pubkpenditure (comprising public consumption,
transfers except interest payments and capital dbom) and exports, a variable we call
‘autonomous demand’. We define an expansion agja kgearly percentage increase in autonomous
demand, ‘large’ meaning higher than the countrymigamore than a standard deviation. We then
employ local projections (Jorda 2005) to analyzeithpact of these expansions on GDP and other
key macroeconomic outcomes in the subsequent ters.y®f course, a key challenge associated
with our analysis is that demand expansions asdito be partly endogenous. Indeed, we find that
country-years associated with an expansion arerdift from the others. However, we show that
observable differences between ‘treated’ and ‘memted’ observations are eliminated by
controlling for a full set of country and year ftkeffects, which we thus include in all our empatic
specifications. We employ two main approaches timese our effects of interest: a two-way fixed-
effects model, analogous to a standard differenadifferences estimation, and a propensity score-

based specification which explicitly models selectbias.



We find a highly significant and strikingly persst level effect on GDP. A one-off increase in the
level of our autonomous demand variable, relatovéhe control units, by (an average of) 5% is
associated 10 years later with a GDP level 3% Higf@n in the control group, with no sign of
mean reversion. This GDP expansion is associatéd avhon-statistically significant, small and
short-lived rise in the inflation rate. Expansioalso persistently affect some labour market
variables (participation rate and employment) amel ¢apital stock. Effects on productivity are
strong and quite persistent, although evidencerdauya their permanence is more mixed. Long-
term unemployment diminishes only in the short/raedrun (the effect lasting 4 to 5 years after
the expansion). Our empirical analysis also makedear that these effects anet driven by

previous productivity increases or real interest declines.

In one respect, therefore, our results concernimgy persistent effects of aggregate demand
expansions run counter to the logic of hysteresidets, given that we do not find that expansions

cause, along with a persistent level effect on Giyleelerating inflation.

These results also have some relevance in connewstth the recent debate on secular stagnation.
One of the issues addressed by the literature is retovery has been very slow since the 2008
crisis, and there is no sign of a return to the GbRcasts made prior to 2008 (despite the
expansionary stance of monetary policy). The liteea has attributed this to three (separate or
interlinked) factors: i) a negative equilibrium keaterest rate; ii) slow (or even negative) growth
due to structural factors, such as demographic tandnological trends; and iii) hysteresis. A
number of recent papers, such as Blancleardl. (2015), Martinet al. (2015), Cerra and Saxena
(2009), Guajardet al. (2014), Jorda and Taylor (2015), among otherswsihat persistent effects
of recessions or fiscal consolidations are not euleity of the current situation (hence, of
supposedly negative equilibrium interest rate,edatively new structural phenomena) but are very
pervasive. Therefore ‘hysteresis’ or, as we woulefgy to call it, ‘persistence’ appears to be the
best line of interpretation of the current situatiwithin the ‘structural stagnation’ literature. In
addition, although we deal with level effects amat with trends and growth rates, our results
support the view that stagnation of some major comepts of aggregate demand explains the slow
post-2008 recovery, as well as relatively slow gitow the earlier period. They also support the
view that fiscal stimulus would be the most appiater policy response (Summers 2015; Turner
2015).



The exposition proceeds as follows: after desagitsources and methodology we summarize our
main results (Sections 2 and 3); in Section 4 veeudis them in connection with the literature on
hysteresis; and in Section 5 we explore the amalytiramework consistent with the empirical

results of this paper and more generally reponettie literature. The concluding section describes

some implications for current policy debates.

2. Data and methodology

We build a panel dataset with yearly macroeconataia for 34 OECD countries for the period
1960-2015. Details on the sources and definitidnallovariables in our dataset are provided in
Appendix A1, while A2 reports the list of countrisour sample and presents descriptive statistics.

2.1 Autonomous demand variable and identificatibapisodes of expansion

We build our ‘autonomous demand’ variable as thma sfiprimary public expenditutelus exports

(in real terms). We then proceed to identify epesodf autonomous demand expansion. In doing
this, we face a trade-off: setting a higher bardiassifying an observation as an expansion (i.e.,
requiring a larger change in demand) would incrélsdikelihood that each episode really reflects
a demand boost, but at the same time it would eedae number of episodes that we can use in
estimation, thus decreasing statistical power. Whilk trade-off in mind, we identify expansion
episodes based on two criteria: (c1) autonomousaddngrowth must be higher than its country
mean by at least one standard deviation in therestpa year; and (c2) autonomous demand growth
must be higher than one-half of the country meathentwo years preceding the expansion. The
second criterion is meant to avoid capturing emsoa which a high growth rate of autonomous

demand represents merely a rebound after a stibep fa

Formally, our two criteria for an autonomous demaxgbansion in country at timet are as

follows:
AZ;; > pi(AZ) + 0;(AZ) (c1)
AZi,t—l > Hi(ZAZ) and AZi,t—Z > Hi(ZAZ) (C2)

! primary public expenditure is defined as goverrnuemrent disbursement net of interest payments ghvernment
gross capital formation. Interest spending, whichat included, is inappropriate to our objectisgge we believe that
in most circumstances the multiplier effect of ret# payments can be considered modest, due fadhthat in many
countries a large portion of sovereign debt is HBldoanks and other financial institutions. By c¢ast, we include
public investment since it is well known that itshe high multiplier effect.



wherep;(AZ) represents the average growth rate of autonordensand in countriin our sample
period, andsi(AZ) its standard deviation. When we have two or my@ars of expansion in a row,
we treat them as being part of a single episode.

Our dataset contains 126 country-years of autongndemand expansion, defined as above. After
consolidating consecutive years of expansion, veeleft with 94 episodes that can be used in
estimation (a complete list is provided in Appendk).

Table 1 reports the average growth of autonomowsadd and of its components during these
episodes of expansion, relative to the rest obtmaple. After controlling for country and year fike
effects (as we will do in all our empirical specétions), on average autonomous demand grows 5
percentage points above control units during expanspisodes. Autonomous demand expansions
appear to be mainly driven by export growth (whiglon average 8.4 percentage points higher in
the expansion episodes) and to a lesser extenbwgrigment investment (+3.7 p.p.) and current
expenditure (1.4 p.p. higher than in the rest efdgample).

Of course, the criteria that we have employed ftediing autonomous demand expansions are to
some extent arbitrary. In the robustness analggisa, we will carefully test the robustness of ou
results to changes in the thresholds adopted (8e8iv and Appendix A4).

2.2 Estimation strategy, endogeneity issues andrae balance tests

We employ local projections (Jorda 2005) to estemtdte behaviour of key macroeconomic
outcomes in the decade following a demand expandiooal projections (LPs) allow semi-

parametric estimation of the ‘average treatmeneotffof demand expansions at different time
horizons, without assuming any underlying pararoetriodel for the outcome variable. This
approach imposes little structure on the data arghirticularly appealing in our setting, given that
we are estimating average effects across heterogeneconomies in a long time period, so we
prefer to avoid imposing a single parametric mddekhe determination of each outcome variable

(as a VAR model or a dynamic panel estimation waetglire).

Of course, a key challenge is the fact that autanmrdemand expansions are likely to be partly
endogenous. Changes in public spending are detedmialso on the basis of current
macroeconomic conditions. Exports are influencetl ordy by exogenous changes in external

demand, but also by changes in wages, prices aulgtivity in the domestic economy. In other



words, the ‘treatment’ represented by an autonondensand expansion is not randomly assigned.
Macroeconomic factors are likely to affect simuttansly the probability of an expansion and the
subsequent dynamics of output, investment, prodtictind employment. A simple comparison of
average subsequent outcomes experienced by ‘treatiésl (country-years with an expansion) and
‘control’ units (country-years without an expansiavould therefore suffer from endogeneity bias.
To assess the extent of endogeneity, we look &rdifices in initial conditions. We consider a
number of key observable factors and compare ihdial values in treated and control units.
Specifically, for each indicator, we employ lineagression to compare the mean of the variable in
the year before an expansion with the mean in ¢lse of the sample. Formally, we estimate the

following regression for each variable of interest:
Vit-1= & +0;_1+BEis + &1 (1)

wherey is the variable under analysis;; &S a dummy variable which is equal to 1 if thesean
episode of autonomous demand expansion in courgtytimet, and O otherwisey; are country-

specific fixed effects; ang; are year dummies.

The first column of Table 2 reports results fromsimple pooled OLS regression which does not
control for country and year fixed effects (thuswaminga; = a for all i, andd; = O for allt). This is
tantamount to performing a simple comparison ofrayes between treated and non-treated
countries. This exercise reveals that expansiomsrare likely to happen in country-years that are
experiencing a higher growth rate, stronger pradirgtgrowth, lower unemployment, lower real

long-term interest rates and a lower public deb&[P ratio than in the rest of the sample.

These differences are attenuated by performingtlaweountries transformation, that is, allowing
for country-specific interceptsy in Equation 1. This is shown in the second coluhiable 2,
which controls for country fixed effects but not fgear effectsd; = O is still assumed for at).
Controlling for time-invariant country-specific fiacs appears to reduce but not eliminate

endogeneity bias: differences in initial conditi@main statistically significant and relevant.

Finally, the third column of Table 2 presents restdom a regression including a full set of coyntr
and year fixed effects. This means that, besiddenpeing the within-countries transformation, we
are comparing treated and non-treated countrigisin each year In this way we control for
common time-varying factors, including global lotegm trends and those cyclical macroeconomic



and financial fluctuations which drive the well-doecented phenomenon of business cycle
coordination. Results clearly indicate that comntiome-varying factors account for a very large
share of observable differences between treated¢@mtdol units. After controlling for time (as well
as country) fixed effects, observable differencesinitial macroeconomic conditions between
treated and controls virtually disappear. Coeffiseon GDP growth and productivity growth
become very small, statistically insignificant amepative Differences in unemployment, inflation
and real interest rates become small and posiéwe (ot statistically significant). The negative
coefficient on the public debt-to-GDP ratio becomasch smaller and loses statistical significance.
The only two factors in which significant differeagcremain are autonomous demand growth and
the real exchange rate. The first is likely toeeflpersistence in autonomous demand dynamics (as
documented, for example, in Girardi and Pariborli®2®016). The pre-expansion decrease in the
real exchange rate is instead likely to be a coutor to the forthcoming increase in exports. Given
that it is not accompanied by corresponding chamgesices and productivity (to the contrary, the
coefficient on productivity growth is negative atie one on CPI inflation is positive, and both are
small and insignificant), we see the decrease enréal exchange rate as a factor which affects
autonomous demand by contributing to export expensivithout directly affecting the future
dynamics of our dependent variables. In any casewil present robustness tests in which we
control for real exchange rate dynamics. Moreowethe propensity score-based specifications we
will explicitly account for the influence of the akexchange rate (and other variables) on the

probability of an expansion.

In conclusion, we find that controlling for a fgét of country and year fixed effects is necessary

order to make the treated and control units insample comparable. In addition to this, we will
control in all specifications for initial (pre-expsion) values of the dependent variable, and we wil
present robustness tests with additional contidisteover, we will use propensity score-based
methods in order to further address endogeneityesgsexplicitly addressing the problem that

expansions are not randomly assigned.

In the remainder of this section we discuss thenvain approaches that we employ to estimate the
effects of autonomous demand expansions on magrosto outcomes: a two-way fixed-effects

specification and a propensity score-based spatiic.



2.3 Two-way fixed-effects specification
Our first specification uses a dynamic fixed-effechodel to estimate LPs for the effect of a
demand expansion at different time horizons. Itthadollowing form:

p p
Ayitin = “zh + 51,{1 + .BhEi,t + Z ejh Aye_j + Z 40]"1 Xe—j + Eitsn
j=1 j=1
forh=1,...,n 2)

whereAy; .., represents the percent change in the outcome @festtbetween timel and time
t+h [equal tolog(y:4n) —log (y¢-1)]; Ay:—; is the growth rate of the outcome variable at tirpe
[equal tolog(y;-;) —log (y:—;-1)]; andx is a vector of additional control variables (op wf two-
way fixed-effects and lagged values of the depenhdanable) that we will add in a series of
robustness testsFor variables that are stationary (such as thenpfeyment rate and the labour
force participation rate), we take the absoluteugabf the outcome at time-h instead of the
change. In our baseline results, we control for fwe-treatment lags of the dependent variable
(p=2), but we then check robustness to include more lag

In the rest of the paper, we will refer Ay;,., as theh-yearschangein y, and to the estimated
coefficient B as theh-yearseffect of an expansion oy. The sum of coefficient;_,s" (a

measure often reported in the literature) is tlyeascumulatedeffect.

This two-way fixed-effects specification is analagao a difference-in-differences estimator. We
are assessing the effects of demand expansionshguring the average variation in the outcome
variable after an expansion, relative to a congroup of countries that in the same year have not

had an expansion, including a set of control vaemb

2.4 Propensity score-based specification
We also estimate the same effects using a moreissmalted approach, which combines the LP
specification of Equation 2 with propensity scoeséd methods. This approach explicitly accounts

for the fact that expansions are not randomly ithisted. It could be seen as consisting of two steps

2 As is well known, the inclusion of both individutiked effects and autoregressive dynamics can rgémeéNickell
bias’ (Nickell 1981). This bias is however of ordél, and should thus be negligible in our largpahel (we have up
to 55 observations for each country, with an averafy34.3). Evidence from Monte Carlo simulatiomsyided by
Judson and Owen (1999) suggests that when estgnadyimamic panel models on macroeconomic datasetdjxed-
effects model is superior to the alternatives ag las B30.
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First, we estimate a discrete-choice model, whi&h call the ‘treatment model’, to explain the
probability of experiencing an expansion on theida$ pre-expansion economic conditions (the
propensity score). We then re-weigh observatiorthéncontrol group, assigning greater weight to
those observations with a high propensity sédrethis way, we compare ‘treated’ countries to a
control group which exhibits similar dynamics. Thigproach is of course based on the assumption
of ‘selection on observables’, according to whiekestion into the ‘treatment’ (i.e., the probalyilit
of experiencing an autonomous demand expansiomndspon observable variabfes.

Specifically, we employ an IPWRA estimator (invemebability weighted regression adjustment)
(Imbens and Wooldridge 2009, pp.38—40; Wooldrid§87). This combines the propensity scores
weighting described above with a regression-adjastrmethod, which employs linear regression
analysis to obtain estimates of counterfactual @uts. Regression adjustment consists in
estimating a linear regression of the outcome onumber of covariates in the non-treated
subsample (we call this the ‘outcome model’) arehthsing the estimated parameters to estimate
the predicted value in the absence of treatmentaliounits, included those which did receive
treatment. The outcomes experienced by treated aretthen compared with their predicted values
in the absence of treatment, thus providing amedéd of the ‘treatment effect on the treated’
(ATET). The IPWRA estimator combines regressionustipent with propensity score weighting: it
estimates counterfactuals following the regressidjustment approach, but using weighted
regressions, with weights based on propensity scarberefore, the IPWRA estimator controls
both for selection into treatment (through thedtreent modelandfor the influence of covariates
on the outcome variables (through the ‘outcome mod&e choose to employ IPWRA because it
is a doubly robust estimator: it needs either tteatiment model or the outcome model to be
correctly specified, not necessarily both. In oterds, it is robust to mis-specification in eithiee

outcome model or the treatment model (Wooldridg@72f

The outcome model that we employ for estimatingntexiactuals is analogous to our baseline
fixed-effects specification (Equation 2). It incksltwo lags of the outcome variable and of the
REER, plus a full set of country and year fixedeef§. In order to select the pre-determined

variables to be included in the treatment modeldstimating propensity scores, we estimate a

® This amounts to estimating the ‘treatment effectte treated’ (ATET).

* See Jorda and Taylor (2016), Angrist and Kuerste(p011), Angrist, Jorda and Kuersteiner (201&) Anemogluet
al. (2014) for similar applications of these methausnacroeconomics.

®> We estimate the IPWRA model using the commandeie$ ipwra’ in the STATA software. We use the AT&ftion
(average treatment effect on the treated). Bectngspresence of many missing values would not atfeevestimation
algorithm to converge, when estimating the IPWRAdelove do not consolidate consecutive years of esipa by
setting equal to missing values the expansion dufiomthe first years of a multi-year expansionwashave done for
the two-way fixed-effects model. This is likely bave, if anything, a small conservative effect: whstimating the
fixed-effects specification without consolidatingittiryear expansions, we find slightly lower outgftects.



11

probit model. We start by including country and ryéged effects plus two lags of the following
variables: GDP growth, productivity growth, pubtiebt as a share of GDP, change in the REER
and real interest rate. We perform Wald testsHerrull hypothesis that both lags of each variable
are jointly equal to zero, and iteratively exclutle variables for which lags are both individually
and jointly insignificant. Results are reported in TaB. Following this procedure, we end up with
a treatment model that includes, besides countryyaar effects, two lags of GDP growth and two
lags of the change in the REER.

3. Main results

Our expansionary episodes are large one-off inesee@s autonomous demand. Figure 1, which
displays the average behaviour of autonomous derasndhd expansion episodes, controlling for
country and year fixed effects, clarifies that engian episodes constitute, on average, permanent

increases in the level (but not in the growth rateputonomous demand relative to the control

group.

As explained in the previous section, we obtain r@sults using both a dynamic panel model that
controls for country and year fixed effects and tags of the dependent variable (equivalent to a
difference-in-differences specification) and a mmogity score-based model (IPWRA). Baseline

results using these two models are reported inrégR and 3 and in Tables 4 and 5.

3.1 Output

After controlling for time and country fixed effegtour average demand expansion episode implies
a 5 percentage point increase in autonomous degranah, relative to ‘non-treated’ observations
(Figure 1). The effect on real GDP is highly statally significant (at the 1% significance level)

all time horizons. It reaches a peak of 3.4% indilxéh year and then stabilizes around 3%. The 10-
year effect is around 3% both in the fixed-effespecification and in the propensity scores-based
(IPWRA) specification (Figures 2 and 3, respeciiyelhe 10-yeacumulatedeffect is 28.7 in the

fixed-effects specification and 28.4 in the propignscores-based specificatifn.

® On the basis of the 10-year effect, we can calewa average long-run elasticity of output to autonomous demand
variable, and dividing by the ratio of autonomoesnéind to GDP in our expansion episodes, we obtaavarage ‘10-
year multiplier’ around 0.85. The cumulated mulgpl derived from the 10-year cumulated effect loé tinitial
expansion, is around 7.5. In other words, a 10addiicrease in autonomous demand at ‘time zerodeaGDP ten
years later to be 8.5 dollars higher, and the totatiuction in the eleven years from year O to yato be 75 dollars
higher. In considering our 0.85 ten-year multipliemust be taken into account that it refers peroeconomies, some
of them small, and that it is measured during athoperiod. Notwithstanding this, this multiplies relatively high
and within the bounds of estimates produced byipusvstudies (Batingét al. 2014) — although the previous literature
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This pattern indicates that ten years after anmesipa, GDP (which is taken in natural logs) tends
to grow at the sammte as in non-treated units, but with a permanent ghits trajectory (see non-

technical annex for an example). In other wordsgetect an economically relevant long-term level
effect on GDP of a one-off autonomous demand expan$his suggests that hysteresis or, rather,

persistence is not limited to fiscal contractionsexessions.

3.2 Capital stock

The capital stock begins to increase above the@ogitoup in the second year after the expansion.
The 10-year level effect is 2.7% and statisticalbynificant in the fixed-effects specification, %3
and more imprecisely estimated in the propensitgreszbased specification. This estimated
positive effect suggests that the effect of aggeegkemand on the evolution of the economy’s

capital stock might be an important part of thelamation of hysteresis (or persistence) in output.

To further investigate the sizeable effect thathage found on the evolution of the overall capital
stock, we disaggregate the latter by componentklBesresults using the fixed-effects specification
are reported in Figure 4 and Table 6, while Figuend Table 7 refer to the propensity score-based
specification. The strongest and more preciselynased effect is found on (residential and non-
residential) structures, with a 10-year effect (#98 in the fixed-effects specification and 2.5% in
the propensity score-based specification, bothsstally significant. The effect on machinery and
(non-transport) equipment is large but less précisstimated in the fixed-effects model: the 10-
year effect is 2.5%, but the effect is statisticallgnificant only between the third and the fijisar.

It is smaller and temporary in the IPWRA specificat in which the effect is around 1% and
significant in the first two years, but then deebrtowards zero. The impact on transport equipment
is practically non-existent, while the effect oe tlesidual category “other assets” is sizeablenbtt

statistically significant in both specificatiohs.

3.3 Labour market variables
EmploymentWe measure employment both in hours and in hesdcdhe hours measure is more
rigorous (since changes in the headcount may teflggnges in the weight of part-time contracts,

for example) but we employ both for robustness.uRgsfrom both the fixed-effects and the

usually refers to public spending only, or to tieedl budget, so our estimates are not directlypamable to those.
Moreover, the literature generally looks only abigtterm effects, while ours is a ‘long-term muliggy’. In calculating
the cumulated multiplier, we take the ratio betwdencumulated effect and the initial increaseutoaomous demand
(at time 0), and then divide by the ratio of autmoos demand to GDP. We thus take into account thdyinitial
exogenous increase in autonomous demand, notlisequent behaviour (which might be to some extedbgenous).

" Unfortunately, because of data availability we moé able to distinguish between private and putsigital stock, nor
between residential and non-residential structures.
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propensity score-based models point to a permdeealt effect on both hours worked and persons
employed. The estimated 10-year effect on hourkeebis around 2% in both models (2.2% in the
fixed-effects specification and 1.9% in the IPWRAdReI). The 10-year effect is slightly less strong
(between 1% and 1.5%) for the number of personsiayag@. The gap between the increase in
hours and the increase in the headcount is mugeran the first 2 to 3 years after an expansion
(Figures 2 and 3). This is what one would expadtially firms tend to demand extra working

hours from their employees and only gradually, hé texpansion continues, do they hire new

workers.

Labour force participationIn both specifications, from the fifth year ondsuthe effect on labour
force participation is positive and statisticaligrgficant; it stabilizes just above 0.5% in theed-
effects model and 0.75% in the propensity scoredbanodel. Viewed along with the results
presented in the literature concerning participatiothe aftermath of recessions (Dugahl. 2011;
Reifschneideet al. 2015), our result suggests that labour supplyg some extent endogenous with
respect to changes in aggregate demand, outpuemptbyment. The increase in labour supply
owing to increased participation amounts, accordongur data, to between one-third and half of

the additional employment measured in heads.

Unemployment and long-term unemploymértte effect on the unemployment rate is always
negative, and is still statistically significanttime last two years at -0.66% in the fixed-effecidel.
Also in the propensity score-based model the effeatways negative, is somewhat larger, close to

-1% at its peak, and loses statistical significandhe last 3 years.

Of particular interest, especially in connectiorihathe results concerning inflation (see below), is
the negative and statistically significant impact mng-term unemployment (measured as a
percentage of the labour force) which falls in éix@ansion year and for four years afterwards, with
a maximum of -0.57% three years after the expansidhe fixed-effects model (in the propensity
score-based model the size of the negative eféeslightly higher and statistically significant tint
year 5). This suggests that long-term unemploymenat least partially) reversible when an
expansion occurs, with no significant impact orlaiién, in contrast with some explanations of

hysteresis (Section 4.2).

The medium-run horizon of the effects on long-temmemployment might reflect the increase, from

the fifth year onwards, of participation (see ajove
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3.4 Inflation

The expansionary episodes and ensuing GDP growtiotdoause accelerating inflation and a very
modest and short-lived higher rate of inflation.r@xamination of the effects on CPI (which
includes imported items) and GDP deflator foundyvemilar results: the effects are not
statistically significant except for two years a@hd extra inflation amounts at its peaks to abailit h
a percentage point. With the propensity score-basadkel the effect is close to 1% and statistically
significant in the eighth and ninth years and tdeninishes, while it is small and non-significant i

previous years.

The importance of these results is clear: auton@mdemand expansions and the ensuing
expansionary effects on GDP do not cause accelgratflation, and the costs in terms of higher
inflation appear very small and very uncertaingdised), consistently with what is found in recent

empirical estimates of the Phillips curve (Blanchetral. 2015).

3.5 Productivity

Productivity is measured as GDP at constant prmumgshour worked. In both specifications, it
increases immediately in the expansion year anceffieet reaches a peak around the seventh year
after the expansion (of 1.6 percentage points énfiked-effects model and 2.3 in the propensity
score-based model). The short-to-medium-run effecproductivity is thus strong and significant.
Regarding the longer term, results are more miguth models (fixed-effects and IPWRA)
indicate a substantial but not statistically signaiht 10-year effect (0.78% with standard erro50.8
in the fixed effects model; 0.57% with s.e. of OiBGhe IPWRA specification). As we will see in
Section 3.7, however, when controlling for potentlifferential trends between mature and
emerging economies, the effect on productivity appdeo become permanent. We thus conclude
that our estimates provide evidence of a strongymtvity effect in the short-to-medium term, and

mixed evidence for the longer term.

Of particular relevance for economic interpretatignthe fact that in the year preceding the
expansions we find no difference in productivitypwth between the two sets of countries (see
Table 2) — this begins to manifest itsetily in the expansion year — so that our episodes laad t

subsequent GDP growth cannot be interpreted asudt ref an independent productivity burst:

8 Somewhat strikingly with the propensity score made find a statistically significant negative ingpan inflation in
the expansion year. This might be due to the faat bn the one hand this model controls for laglRBER and
autonomous demand, thus eliminating the possibpmanof those variable on year 0 inflation, andttoe other hand
we have a sudden significant increase in produgtivi the year of expansion, while higher employiand hence
potentially higher inflationary pressures manifisimselves only with a lag.
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productivity growth does not lead but follows thegansion. The results concerning productivity
are very similar if we look at value added per hiouthebusiness sectalone, and of comparable
dimension (though the data are available for a Issudiiset of episodes only — results not reported
here for reasons of space).

The pattern emerging from the data can be explayetivo, potentially complementary, factors.
The first has been well known since Okun’s 1962tcoation: at the outset of an expansion labour
is used more intensively; along with the existent®verhead labour, this causes an increase in
productivity. The other factor is the effect of damd expansion on investment (Section 4.3) — if the
accumulation rate is higher after the expansioas;amfirmed by our capital stock data, this also
means that last-generation equipment will repreadmgher proportion of the capital stock than in
the control group — and this is likely to entadjiher productivity.

3.6 Robustness to additional controls, alternatispecifications and different criteria for
identifying expansions

Table 8 displays the robustness of our resulthé¢oinclusion of additional controls. Specifically,
we re-estimate the effect of a demand expansiaal@ur outcomes of interest, controlling for pre-
existing trends in GDP, productivity and the reatteange rate (REER). We do so by adding to our
baseline LP specification (Equation 2) two lagsGddP growth, two lags of productivity growth
and two lags of the percentage change in the RBER the baseline specification, we continue to
include a full set of two-way fixed effects and @vhnot coinciding with one of the three variables
just mentioned) two lags of the dependent variabttrolling for pre-existing trends in the REER
is particularly meaningful, given our finding thiite real exchange rate is the only variable for
which pre-treatment differences between treatedramdtreated countries persists after controlling
for country and year fixed effects (Table 2). lattBense, this exercise tests empirically our claim
that the REER is likely to affect our outcomes mtierest only through its effect on autonomous
demand (and in particular exports). The inclusidnpre-treatment productivity growth as an
additional control is also important, because rtiess of results to its inclusion would indicatatth
the higher growth rate observed after a demandreskga is unlikely to just reflect pre-existing

trends in supply-side conditions.

Our main findings are robust to the inclusion &g additional controls, as shown in Table 8. Most
importantly, the effects on real GDP and on thatahptock remain statistically significant, highly

persistent and roughly of the same size. Effect@baur market outcomes remain of a similar size
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and statistically significant. Also in this caseg find a generally slightly higher inflation ratayt

little evidence ofacceleratinginflation.

A possible concern with our estimates arises froenfact that we have both mature and emerging
countries in our sample. Of course, the countredieffects that we include in all specifications
absorb any time-invariant country-specific factso, the fact that some countries may have a
structurally higher growth rate because of theitiahlevel of industrialization does not affectrou
estimates. However, if the growth differential beém mature and emerging economies displayed
systematic time-varying trends, this could potédhtiantroduce a confounding factor in our
analysis. We test robustness to this potential momder by including in our baseline two-way
fixed-effects model a full set of interactions beam a dummy for advanced (as opposed to
emerging) economies and year dumniiés.this way, we control for any potential time-yiag
trend in the growth differential between advanced emerging economies. In other words, in this
specification, mature (emerging) economies subjecan expansion are compared to a control
group including only mature (advanced) economieg th the same year did not experience an
expansion. As shown in Appendix A3, our results rateust to this additional control. The only
noticeable difference with respect to the basetgmults is that, when this additional control is

included, the estimated effects of productivity ameémployment become permanent.

We also check robustness to changes in the crimmployed for identifying expansions. In
addition to the baseline criterion described intdac2.1, we try four alternative criteria: (1)
autonomous demand growth one standard deviatioveathe country mean, without any restriction
on previous years; (2) autonomous demand growtrsaheabove the country mean, and not lower
than 0.25 times the country mean in the previousyears; (3) autonomous demand growth higher
than 1.5 times the country mean, and not lower thartimes the country mean in the previous two
years; and (4) autonomous demand growth 0.85 Isadeathe country mean, and not lower than 0.5
times the country mean in the previous two yearts.r@sults are robust to these changes in the way
expansions are detected. The graphs in Appendidig@lay the effect of expansions on real GDP

using these four alternative criteria, showing thay are very similar to the baseline restflts.

® The dummy variable for mature (as opposed to eimgrg@conomies is based on OECD membership in 18aBle
A2 shows which economies were OECD members in 1&7@thus classified as ‘mature’ by our dummy Jada

1 The effects on other macroeconomic outcomes usiese four alternative criteria are not reportedrémsons of
space, but are available upon request.
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While our baseline specifications control for tveg$ of the rate of growth of the outcome variable
(the level is taken instead for stationary varialllke unemployment rates), our results are rotmst
changes in the number of lags. This is shown infidngres in Appendix A5, which display the
effect on real GDP controlling for 1, 3, 4 and §daf real GDP growth, using both the two-way
fixed-effects model and the IPWRA specification. &g figures demonstrate, results remain
virtually identical to those obtained in the baselspecification with two lags of the dependent.

To summarize our results, we find that aggregateashel expansions have a permanent level effect
on GDP, employment, participation rate and capstakck. ‘Factor supply’, both of labour and
capital, does not appear to be independent of ggtgalemand, and productivity too is affected (at

least in the short to medium run).

4. Discussion: our empirical results and hysteresis

Below we survey interpretations of hysteresis ptedi in the literature and some of their
weaknesses, both with respect to the phenomengnatieegenerally meant to explain, that is, the
effects of recessions on potential output and tAéR\, and with regard to our results, that is, the

relevance of such interpretations for the explamatif persistent effects of expansions.

By hysteresis is broadly meant a tendency for ceamg output and employment to persist beyond
the time-span required for adjustment to (previpwedtablished) equilibrium (i.e., supply-cum-
institution-determined potential output) withoutusang accelerating deflation or inflation. This in
turn means that the new persistent level of GD&nemployment is re-interpreted, by definition, as
the new equilibrium. Such persistence has moshdfeen analyzed and discussed in connection
with a worsening of macroeconomic conditions —dgfly how increases in actual unemployment
may cause an increase in equilibrium unemploymenmore recently, how a fall in actual GDP
may cause a loss in potential output. Note thattdmsequence usually drawn is that, once this has
happened, increasing output and lowering unemployimg means of aggregate demand expansion

will cause accelerating inflation.

In the literature three main orders of explanatiame been advanced. The first is based on insider—
outsider models or, more broadly, on the role @&f ititeraction of labour market institutions and
shocks in causing unemployment persistence. Ther otlo mechanisms are the non-employability

of long-term unemployed and the impact of aggredataand on capital formation.
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4.1 Labour market institutions

According to insider—outsider models, advancede1980s and stimulated by the rise in European
unemployment, the insiders, favoured by employnpeatection legislation and union power, can
artificially increase the costs of hiring and fgginand thus after a reduction in employment esthbli
wages at a level that would prevent re-hiring (lnekl and Snower 1985; Blanchard and Summers
1986). Another set of explanations that belongsht® same group, argues that hysteresis is the
result of the interaction of shocks (technologichnge, international trade) and labour market
rigidities. The typical story (Krugman 1994; MankR®@06) is that the shocks have decreased the
equilibrium wage for unskilled workers, while lalvanarket rigidities have prevented, particularly

in Europe, the required adjustments.

Leaving analytical problems aside, these explanata hysteresis have not found strong empirical
support. Much research has shown very little immdcEPL or other labour market institutions,
including the generosity of unemployment benefits wnion density, on labour market
performances (see Baket al. 2005; Ball 1997; 2009; Bakt al. 1999; Stockhammer and Sturn
2012 among others). All in all this approach appdarbe most often treated with much caution,
even by earlier supporters (see Ball 2009; Blartthad Katz 1997, pp. 67—69). In connection with
our results, this approach would appear particplidssuited to explain persistent positive effeofs
autonomous demand expansion on GDP and employm#émnhavaccelerating inflation.

4.2 Long-term unemployment

Concerning long-term unemployment, the argumenth& once a recession has generated an
increased number of long-term unemployed, theswithdhls tend to become detached from the
labour market and/or lose employability. Accordinghey do not exert a downward pressure on
wages and inflation, hence the increase in equilibr(non-inflationary) unemployment. The role
of long-term unemployment in increasing the NAIRubacausing hysteresis is most often referred
to (along with the effects on capital formation)retent works on persistent effects of recessions
and fiscal consolidations (for example, Ball 20@014; Haltmaier 2012; Blanchaed al. 2015, p.
12). The reasons advanced in the literature foritimgact of long-term unemployment on the
NAIRU are on the one hand the atrophy and obsatescef their human capital (for a critical
survey see Bean 1994, p. 609) that makes themafgs=aling for the employers, and on the other
hand discouragement, which may lead to decreagedsity of job search — deemed favoured by

the generosity of unemployment benefits.
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This last explanation, however, finds little sugpor evidence that the role of unemployment
benefits in explaining labour market performansegat best) very uncertain (see the papers quoted
in the previous paragraph, and also Devine andeKidf991, p. 304; Boonet al. 2016).
Discouragement may not only affect search behaylmuircan also cause irreversible exit from the
labour force in the form of early retirement or @ex to disability entittements (Duvet al. 2011;
Reifschneideet al. 2015). The latter, however, would not give risetoincrease in the measured
NAIRU (in contrast with its measured increase inroes affected by recessions) but only to a
reduction in participation rates and hence, in@pile, in supply-determined potential output. While
some degree of irreversibility in the reductiorthe labour force as a consequence of recessions is
likely, our results indicate that expansions tooseaa statistically significant and persistentease

in labour force participation, suggesting that labsupply tends to be endogenous with respect to
changes in aggregate demand in both directionspwadh the intensity of the effect might be

asymmetric

The empirical evidence in support of the interpretaof hysteresis based on irreversibility of leng
term unemployment owing to the loss in employapildonsists in general of an increased
proportion over time of the long-term unemploymintotal unemployment, particularly in Europe;
of evidence that exit probability is lower for lotgrm unemployed vis-a-vis new entrants (e.g.,
Shimer 2008; Krofet al. 2013); and of an increase in the ratio of vacantweunemployment, i.e.,
the outward shift of the Beveridge curve (Layatdl. 1991; Buddet al. 1988; Bean 1994, p. 610).
The evidence concerning the deterioration of huwegital and employability is often mixed and
controversial, owing to the difficulty in disentdimg the role of individuals’ characteristics from
that of the permanence in the unemployed statusiggvist and Sargent 1998, p. 547; Machin and
Manning 1999). However, recent innovative work gsisS microdata from different sources finds
that there is a significant duration effect aftentrolling for personal characteristics (Abraham
al. 2016). Experimental results have also shown tladlback rates from employers receiving
applications and curricula reduce sharply with tlueation of declared unemployment, although
this is much truer ofight labour markets than slack ones (Kreftal. 2013; Imbens and Lynch
2006). This behaviour appears to be a rationalesing device on the part of employers, since in
tight labour markets the long-term unemployed temdbe fewer, and in a larger proportion than
new entrants are individuals with undesired — fremployers’ point of view — personal

characteristics, such as disabilities, addictiansninal records, etc. (see Webster 2005), while in

Y Duval et al. (2011) use the same method of impulse-responsgtidunbased on Jorda (2005). Using a panel of 30
countries they identify 20 severe and 20 very sedmwnturns. The effect on aggregate participaisobpetween 1.5
and 2.5 percentage points after controlling forntou(but not yeay fixed effects.
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slack labour markets long-term unemployment isdaagd much more likely to result from labour
market conditions rather than personal characiesigtiowever, for employers’ behaviour to be an
explanation of hysteresis, things should be therotfay round.

The fact that individuals with longer spells of om@oyment have greater difficulty in finding jobs,
however, does natecessarilyentail long-term unemployment hysteresis at a maevel. The
claim of an asymmetric relationship between longatand total unemployment is controversial.
Synthesizing a very articulated work on long-tememployment in OECD countries, Machin and
Manning (1999) stated that ‘there is no evidenca,tfor a given level of unemployment, the
incidence of long-term unemployment has been rétuheip over time’ and maintained that the
increase of long-term unemployment in Europe haghlessociated with a ‘collapse’ of exit flows
from unemployment at all durations (p. 3085). Ewicke against an asymmetric relationship,
implying that once long-term unemployment has bessated, it tends to persist even when
unemployment declines, is also found in Webste0%20who analyzes UK data between 1940 and
2004 and shows there has been a constant and sgmre&tionship between those two variables
when the appropriate measure and time-lag is cereid? A similar conclusion in a different
context is reached by Ball (Badit al. 1999; Ball 2009), who finds that expansions in @EC
countries have causetmporary run-ups in inflation butpersistentreductions in long-term
unemployment. The latter is therefore regardedeasrsible, albeit at a cost of some inflation.
These conclusions are close to our result of a mmedun reduction in long-term unemployment in
the aftermath of an expansion, along with a steéiby non-significant, small and short-lived

increase in inflation.

12 The author also argues that much of the evideegarded as supporting hysteresis is due to otleesréaaffecting
the proportion between short-term and long-termmypieyment, such as increased spatial (regionapetgon in
unemployment rates and changes in labour markdighwncrease the number of vacancies for any gieeel of
labour demand (for example the increase in shom-teontracts) and disregard for the time-lag nolynalapsing
between changes in the two variables.

13 Several studies (including the one just quoteduarthat separation of short-term and long-term pmmants of
unemployment improves the estimates of the Philtijpsre. That is, long-term unemployment exerts [@&ssure on
(nominal) wages; however, Bean (1994, p. 610) aadtiBelli (2014) report mixed evidence on this.ehestingly,
Shaikh (2016, ch. 14) finds that the real wage (tlage share) dynamics are better explained if agstef using the
unemployment rate, the latter figure is correctethke into account the ‘intensity’, i.e., the dioa of unemployment.
Hence, in this context, a high proportion of loegat unemployed is found fatensifythe downward pressure on the
wage share and to explain better its long-term gbanThe logic behind this is that the long-terreraployed will be
more inclined to accept inferior wages and workiogditions because they will be under greater pres® find a job
than individuals who have been unemployed onlyafeshort spell. Although the two types of analysesrmt directly
comparable, the results and the underlying logéccdearly in conflict with one another. It mightdiged be the case, as
suggested for example by the work of Daly and Hof#j013) that taking into account the long-termrapyment in
Phillips curve estimates in fact captures non-liite in nominal wage behaviour that are due teeofactors, such as
downward nominal rigidities; see also Blanchflowad Oswald (1990), quoted in Bean (1994, p. 610).
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4.3 Hysteresis and capital formation

The other channel of hysteresis much referred toegent works concerning the persistence of
aggregate demand effects on GDP is reduced invasaffecting capital stock and productivity. A
very clear statement is in Haltmaier: ‘There amueber of reasons why growth rates of potential
output, and possibly even the level, might fall idgra recession. The most obvious is that
investment generally contracts, resulting in a @eremtly lower level of the capital stock even if
investment later recovers to its pre-recession llelfetechnical change is embodied, lower
investment may also have a negative effect onateeaf technical progress’ (Haltmaier 2012, p. 1).
Here, as in other recent papers, the fall in irmest is regarded as a direct consequence of changes
in aggregate demand, while whether there will lm®very in the capital stock to the levels it would
have reached over the long run had the recessiboanorred is often left in the background —
although the fact that several papers find thaéssions leave scars in GDP after several years
(usually 7-8 years) suggests that the effects erggtent enough to leave a longer-run recovery, if

any, quite outside the realm of interest for ecoicquolicy.

Actually, the view that capital formation is an iortant channel for hysteresis in unemployment
and GDP has already been advanced, and a convergande observed among several strands of
economic literature. The view that insufficient itap accumulation was at the roots of high
European unemployment was advanced by Gordon (#bRowthorn (1995; 1999). Gordon, for
example, states: ‘We find that countries with theagest increase in unemployment had the largest
slowdowns in the growth rate of capital per potnbour hour [....]. Europe entered the 1990s
with much higher unemployment than in the USA, With approximately the same rate of capacity
utilization, indicating thathere was no longer sufficient capital to equip thieé employees that
would be at work at the unemployment rates of dbee 1970s’(Gordon 1995, p. 42, italics added).
This view, however, is at variance with the trami@l approach, according to which wage
flexibility combined with factor substitutabilityheuld ensure the reduction of unemployment to its
equilibrium level even with a reduced or slow-growicapital stock (Layardt al. 1991). Even so,
however, though employment and the NAIRU would Imetaffected, some effects on GDP would
be in place, owing to reduced output per hour chlbyea lower capital endowment per labour unit.
Rowthorn (1999) responds to the ‘substitution’ angat by reference to a very large number of
econometric studies reporting, or implying, an extely low (much lower than 1, with median
values of between 0.13 and 0.3) elasticity of sulbigin, and argues accordingly that
complementarity of capital and labour prevails. @is ground then, capital scrapping would not

only affect potential output but also the employimkavel, and hence cause an increase in the
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NAIRU.* However, as is usually the case with models ofdrgsis, Rowthorn’s contributions
suggest an asymmetry: once the capital stock hasmidhed (or has grown less than it would
otherwise), this will impose a stringent constraont GDP expansion, which will thus cause
accelerating inflation owing to pressure on therdegof capacity utilization, which will induce
firms to raise output prices. There is no suggediat increased capital formation stimulated by a

positive demand shock might rapidly dampen sudatiohary pressures.

More recently, other studies that have empiricidisted the relevance of capital accumulation vis-
a-vis labour market institutions in affecting undayment in the medium run or the NAIRU in a
set of OECDcountries find that only the former is consisterghatistically significant across
various specifications and has a strong econompaan (Arestiset al. 2007; K&r et al 2010;
Stockhammeet al. 2014). Here, no asymmetry is implied between ioes and expansions. This
empirical literature, however, does not aim at eémog into the determinants of investment and
capital accumulation, though they mention the oflaggregate demand. Concerning this last point,
however, a large number of empirical analyses Iskiosvn that the main determinant of investment
is (lagged) GDP growtfi or autonomous demand growth (Girardi and Parit2@i5; 2016),
consistently with the well-known flexible accelemafprinciple, while interest rate plays a small

role, if any, in determining aggregate investments.

Thus, both the empirical literature on investmearid that concerning the effects of accumulation
on unemployment suggest that the influence of aggeedemand and GDP growth on investments
should be regarded as working in both directiohsit s, not only in recessions but also in

expansions, in accordance with the evidence predémre’®

4 Taking a different analytical approach, criticdltbe traditional view concerning factor substihitiy (actually,
critical of the possibility of regarding capital agactor of production), Garegnani (1962 [201%92) maintained that
in the long run both employment and fixed capiehd to adjust to the path of what he called ‘fideimand’,
comprising consumption, exports and public expemdit

15 See Blanchard (1986), Chirinko (1993), Ford andeP@1990), Khotariet al. (2014), Sharpe and Suarez (2014),
Onaran and Galanis (2012), Schoder (2014), Wen7(2@& early as 1986 Blanchard wrote: ‘The discneyebetween
theory and empirical work is perhaps nowhere innm@@onomics so obvious as in the case of the aggrégvestment
function. [...] The theory from which the neoclassicewvestment function was initially derived implisat one should
be able to specify the model equally well whethging only factor prices or using output and ther st of capital.
We all know that this is not the case. [...] It iswéard to make sense of the distributed lag opatubn investment.
[...] Finally, it is well known that to get the user cost to appaaall in the investment equation, one has t@ldig
more than the usual amount of econometric ingentasorting most of the time to choosing a spedtiiin that simply
forces the effect to be ther@lanchard 1986).

16 Of course the degree of influence may differ inessions vis-a-vis expansions, in view of evidetiz fiscal
multipliers are higher during a slump (Jorda angldia2015).
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5. An analytical framework

Our empirical results lead to the question of wthateconomic mechanisms working behind them
are, and which analytical framework would be caesis with them. Clearly, a positive link
between non-investment autonomous components ofegag demand, GDP and -capital
accumulation in the long run is inconsistent witlaam models in which an increase in public
spending, or any other autonomous components ofadémcauses a crowding out of private
investment and/or private consumption. More gehetais is inconsistent with the view that an
increase in the autonomous components of demani cailse rising inflation while only
temporarily, if at all, an increase in output, whio the medium to long run must be regarded as
determined by factor endowments, technology anditutiens — all of them independent of
aggregate demartd.

However, the main lines of an approach consistettt the findings can be traced by linking and
bringing to their logical conclusions a number bkervations and analyses that are individually —
each separately — shared by many scholars andieatigisupported.

The essential interconnected ingredients of a frawnle consistent with the evidence of persistent
effects of aggregate demand changes on GDP antglcstpick appear to be the following:

a) in any given period, with given equipment, aggregd¢mand can differ in a sufficiently
persistent way from the aggregate output that waseldorthcoming if the existing fixed
capital was normally utilized (that is, was utilizen the degree planned by firms when
installing the equipment);

b) underutilization or overutilization of plants cae persistent enough to induce firms to
adjust their capital equipment; this in turn emtdhat existing capital equipment is not
necessarily of a size capable of employing thererkisting labour forc& and hence
labour reserves can be available, either in thenfof involuntary unemployment or
discouraged labour even when the planned degreapzcity utilization prevails — quite
independently of institutional ‘rigidities’;

c) it must generally be possible, even when fixed tehps used to the degree initially
planned by firms, to increase output simultaneouslythe investment goods and

consumption goods sectors.

" We do not address here real business cycle varsibmacroeconomic theory — however, our findirigat tncreases
in productivity follow and do not lead our expansioy episodes is clearly at variance with that appin

18 As was for example the case in Europe in the 198€sording to Gordon and Rowthorn among others Gation
4.3).
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The analytical premises and consequences of thregmgitions for the analysis of accumulation
were discussed in pioneering research carried guGéregnani at SVIMEZ (an institution for
economic analysis of southern Italy) in the ea®gQs (Garegnani 1962 [2015]; see also Garegnani
1978-79), and have since then stimulated reseanchthe role of demand in accumulation
processe$’ Let us now look more closely at each of these gsiijpns to see how they are

analytically founded and whether they are empilycslipported.

The first proposition is that in any given perialat is, given the fixed capacity installed) agarteg
demand can differ from potential output. If thissis, macroeconomic equilibrium will be brought
about by output adjusting to demand. This is thgrniesian theory of output normally laid out in
textbooks. Now the ordinary textbook story is timtesponse to underutilization or overutilization
of capacity, changes in interest rate (via cerdealk policy or changes in the price level vis-a-vis
money supply) will bring aggregate private investinback to its full employment levél.we
know, however, that this may not be the case, saftt®ugh the interest rate may affect aggregate
demand in various ways, it has little impact (iffaon aggregate investments, and therefore may
not succeed in closing the gap between aggregatarteand the output that would be forthcoming

at the planned degree of plant utilization.

Second, the dependence of investments on intexeshas not only been proved empirically weak
(see above) but has also been rejected on analgtimands®* Leaving aside these deep analytical

problems, it should also be recognized that acogrth traditional theory, the process of changing

M Quite interestingly, in the same period and wagkin the same institution, Ackley developed an eatetric model
of the ltalian economy bearing a strong affinityttwiGaregnani's approach, as it explained the dtaleconomic
miracle’ of the post-war period by means of thesiattion of autonomous demand growth and inducédter
investments (Ackley 1963). Garegnani’s work hapiiresl subsequent research on the role of autonomiesnd in
growth processes. For a survey, see Cesaratto 28&6 also various contributions in Levrero, Pddarand Stirati
(2013, eds, vol. 2) and Cesaratto and Mongiovi $204ds). The stability conditions for growth proses with
autonomous components of demand and induced ineestane discussed in Freitas and Serrano (2018 )essentially
rely on the changes in the average propensity e saused by the existence of autonomous componénksmand
and on the graduality of the adjustment of capitakchanges in demand and expected output. Empirgssarch
explicitly assessing the usefulness of the apprdacthe understanding of actual accumulation psses has recently
begun to develop: see Freitas and Dweck (2013)ramziBand Girardi and Pariboni (2016) on the UStHe 1990s a
seminal paper by Badhuri and Marglin (1990) alsmsfated research on demand-led growth, albeit ifferent
theoretical framework; recently, however, there bagn a degree of convergence between these teansr of
research (see Cesaratto 2015; Lavoie 2016).

20 Changes in real money balances can also stimatatsumption (increase the propensity to consume)wéalth
effects, but it is generally agreed that this iaflae is not such as to ensure a continuous tendenagjust to full
employment (Patinkin 1987).

L The capital theory controversy was precisely alibatanalytical foundations of decreasing factanaed curves,
and therefore also of the inverse relation betwden interest rate and investment, since the lattethe ‘flow’
counterpart of the equilibrium between demand amply of ‘capital’ as a stock. See Pasinetti (1986)) Garegnani
(1970; 2012). Girardi (2017) provides a criticahsy of neoclassical investment theory, discusshig and other
analytical difficulties in deriving a negative rétm between investment and the interest rate.



25

the techniques used and hence of adjusting thetatdpbour ratio (by means of higher
investments, given the labour supply) in respomsart interest rate fall must be slow, since it
entails changing the ‘form’ of capital, that is bstituting the existing ‘machines’ with different
ones (Hicks 1932, pp. 19-21; Dvoskin and Petri 201bBherefore, an underutilization
(overutilization) of capacity associated with aggee investment lower (higher) than that which
would close the gap between aggregate demand amdutput forthcoming at the planned
utilization of equipment, may be rather persisténis quite natural then that firms will respora t
such a situation with an attempt to adjust thepacity to actual (average) production levels. This
of course is the basis for tlflexible accelerator, whereby there is a gradual adjustmiecapacity

to changes in aggregate demand that depend onitentdegree of capacity utilizatiéh.

If aggregate private investment must be regardeddased by changes in GDP in the long run, this
means that while in Keynes it is the output producait of a given capacity that adjusts to
aggregate demand, in the longer run, with induogdstments, fixed capital adjusts to (sufficiently
persistent changes of) aggregate demand, congysteith empirical evidence showing that
capacity utilization fluctuates but does not exhlarsistent trends.

The third point to be clarified is how both autormm demand and investments can increase
together — i.e., why we do not observe ‘crowdingj,daut ‘crowding in’. If in any given period we
have given equipment, how is it possible that patidn of consumption goods, public goods and
investment goods all increase at the same tima®, e may observe that in any given period fixed
capital could be underutilized owing to lack of eggate demand — thus in such a situation
production could be increased simply by using exgsspare capacity. Second, even when firms are
operating at or close to the planned degree dtatibn, such degree does not generally correspond
to the maximum achievable production level. It egrally recognized that firms normally have
some margin allowing for increasing production,dulding extra working hours to normal shifts,
increasing the number of shifts on given plang.(enight shifts) or by intensifying the use of a
given number of working hours. The reasons foryoagrsuch margins have been discussed widely
in the literature, with a range of explanationgliwisibilities and scale economies, increasing wage
costs; increasing capital maintenance costs; irepedompetition and short-run increasing returns;
and firms’ willingness to satisfy clients even gtlical peaks (Chenery 1952; Corrado and Mattey
1997, Steindl 1952; Ciccone 1986). At any ratetidteal surveys clearly show that normally — on
average — capacity utilization remains below theiimam (Corrado and Mattey 1997, p. 155, for

example, report a stable 82% long-run normal capagilization in the USA according to survey

22 A founding contribution is Chenery (1952).
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data time-series). Third, as the increase in denmrdists, investments will create additional
capacity, so that the elasticity of production barges in aggregate demand actually increases over
longer time spans. This of course does not impt &my amount of additional demand can be
immediately accommodated, but that unless the eugng already overheated and available labour
force (including discouraged and ‘hidden’ unemptbye underemployed) entirely absorbed, there
is a good deal of flexibility in the economic systefor increasing both private and public
consumption and investment. The experiences ofrgeeenerging economies that have grown at
rates of 7% and more for many consecutive yeans segrovide a rough, but striking illustration

of such long-run flexibility of output.

As capital and employment adjust, inflationary ptees that might come from increasing costs
associated withoverutilization of fixed capital and/or labour (overtime, nightife) increased
maintenance costs, etc.) would tend to disappéwr.ofly remaining inflationary tensions would be
those thatmay be brought about by an intensification of wage fuwes resulting from lower
unemployment and faster employment growth (St2@01; 2011; 2016). Our results (along with
those of the literature cited in the previous segtand particularly Blanchaet al. 2015; Ballet al.
1999; Ball 2009), however, suggest that this isnemessariljthe case.

As a consequence of the above, autonomous demamngeh can be said to have long-run effects
on GDP in two senses. First, with given equipmastlong as the change in autonomous demand
persists, there are no feed-back mechanisms @fisetting changes in private investments or
consumption) that will drive total aggregate dembaadk to the output associated with the planned
degree of utilization of the existing equipmenthattis to say, the Keynesian multiplier works out
without necessarily setting in motion feed-baclket$. Second, the changes in autonomous demand
and capacity utilization will affect aggregate @ate investment and hence installed productive
capacity, i.e., they will affect ‘potential outputredefined here as the output forthcoming at the
planned degree of utilization of the existing fixaapital stock. Employment will tend to vary in the
same direction, and may accordingly stimulate charg labour force participation. Overall, this
broad framework of analysis is consistent with emnpirical results as well as those recently shown

in several papers concerned with persistent effifatscessions and fiscal consolidations.
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6. Conclusions

After identifying 94 large episodes of autonomoamdnd expansion in OECD countries (from

1960 to 2015) looking at the sum of primary puldixpenditure and exports, in this paper we
investigate the impact of these expansions on kagroeconomic outcomes in the subsequent
decade. To this end, we exploit various techniqaegeal with endogeneity (specifically, two-way

fixed-effects and propensity score-based specidica). We find a highly significant persistent

effect on the GDP level. We also document strorgigtent effects on capital stock, employment
and patrticipation rates. Effects on productivitydamemployment rate are also strong and quite
persistent, but evidence regarding their permanenayre mixed. We do not find that autonomous

demand expansions, on average, cause high or etagdenflation.

The mechanism linking expansions and recessioregytpegate private investment and hence to
long-term GDP trajectories appears to be the mastvincing and empirically supported
explanation of the persistent level effects on GBdulting from changes in aggregate demand.

The policy implications of our results (along withose concerning the persistent effects of
recessions and fiscal consolidations, and the wesskof the relationship between unemployment
and inflation) are rather interesting and at vareawith prevailing official wisdom, particularly in
European institutions. The trade-off in macroecomopolicy is overturned: aggregate demand
expansions bring abopeersistenteffects on GDP, the capital stock, participatiod amployment

at the cost of an extremely short-ived and moderatecase in inflation. Accordingly, neither
productivity nor factor endowments can be regamatedntirely independent of aggregate demand.
As noted, to some extent similar conclusions hahlveached by recent literature on hysteresis; but
while hysteresis conveys the idea of a distortiothe normal functioning of the system caused by
some obstacle to the return to what would have lheeome sense the normal outcome of free
market forces, our data, covering a long periodime and many countries, and the underlying
process described above, suggests that the pacasté the effects of aggregate demand changes
are indeed the results of the normal functioninghafket forces.
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Figure 1 — Average behaviour of autonomous demand during and &dr an expansion episode
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The graphs display the impulse-response functiantlie effect of an autonomous demand
expansion on autonomous demand itself. It is obththrough local projections, controlling for a
full set of country and year fixed effects and tags of the dependent variable. Years relative to
the demand expansion on the horizontal axis. Péagenpoints on the vertical axis.
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Figure 2 — Estimated effect of an autonomous demandxpansion on key macroeconomic
outcomes (two-way FE model)
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Figure 2 (cont.) — Estimated effect of an autonom@u demand expansion on key
macroeconomic outcomes (two-way FE model)
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The graphs display impulse-response functionsHereffect of an autonomous demand expansion
on various macroeconomic outcomes. They are oldaim®ugh local projections, controlling for

a full set of country and year fixed effects and tags of the dependent variable. Years relative to
the demand expansion on the horizontal axis. Péagenpoints on the vertical axis.
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Figure 3 — Estimated effect of an autonomous demandxpansion on key macroeconomic
outcomes (propensity score-based model, IPWRA)
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Figure 3 (cont.) — Estimated effect of an autonom@u demand expansion on key
macroeconomic outcomes (propensity score-based mad®WRA)
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The graphs display impulse-response functionshieeffect of an autonomous demand expansion ocougri
macroeconomic outcomes. They are obtained throogibming local projections with inverse probability
weighting regression adjustment (IPWRA). The oug&oaonvodel controls for two lags of the outcome
variable, two lags of the change in the REER, arfdllaset of country and year fixed effects. Thematment
model includes two lags of GDP growth, two lagshef change in the REER and a full set of countiy an
year fixed effects. Years relative to the demaném@sion on the horizontal axis. Percentage poimtghe
vertical axis.



38

Figure 4 — Estimated effect of an autonomous demargkpansion on capital stock components
(two-way FE model)
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Figure 5 — Estimated effect of an autonomous demarekpansion on capital stock components
(propensity score-based model, IPWRA)
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Table 1 — Average increase in autonomous demand gvth and its components during
expansions (relative to non-expansion observations)

Difference (treated — controls)
OLS Country FE Two-way FE

Autonomous demand 6.24 6.33" 5.04"
(0.53) (0.49) (0.59)
Exports 12.25" 12.59" 8.43"
(1.22) (1.15) (1.40)
Government primary current expenditure 461 4.69° 1.35
(0.68) (0.66) (0.68)
Government gross capital formation 5.75 5.86 3.70°
(1.28) (1.30) (1.55)

All variables taken in first differences of natulabs. Coefficients multiplied by 100 for ease of
interpretation (so a coefficient of 1 means a 1%edence). For each indicator, we employ a linear
regression to compare the mean of the variableneytear of an expansion with the mean in the
rest of the sample. The test is applied using timeeels: a simple OLS model without controls
(‘OLS’ column); a fixed-effects model that only twols for country-specific effects (‘Country FE’);
and a two-way fixed-effects model which controtsafdull set of country and year effects (‘Two-
way FE’). Robust standard errors clustered by copint parentheses; *** p<0.01, ** p<0.05, *
p<0.1.
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Table 2 — Comparison of initial macroeconomic condions in treated and non-treated
observations

Difference (treated — controls)

OLS Country FE Two-way FE
Real GDP growth 1.43 1.347 -0.07
(0.38) (0.38) (0.34)
Labour productivity growth 1.03 0.99" -0.17
(0.28) (0.28) (0.21)
Unemployment rate -1.44 -1.05" 0.26
(0.52) (0.38) (0.24)
Real interest rate -0.79 -0.84" 0.13
(0.36) (0.35) (0.32)
Participation rate -0.36 -0.84 0.06
(0.59) (0.34) (0.20)
Public debt (% of GDP) -17.07 -14.56" -1.06
(4.85) (4.47) (1.21)
CPI Inflation rate 0.78 0.88 0.59
(0.50) (0.46) (0.36)
REER (% change) -0.97 -0.96 -1.28
(0.59) (0.56) (0.56)
Autonomous demand growth 1.87 1.76" 0.79
(0.31) (0.27) (0.36)

For each indicator, we employ a linear regressiorcompare the mean of the variable in the year
before an expansion with the mean in the rest @fstmple (Equation 1 in the main text). Growth
rates calculated by taking first differences ofurat logs, and then multiplying coefficients by 100

for ease of interpretation (so a coefficient of #ams a 1% difference). The test is applied using
three models: a simple OLS model without contr@$.$’ column); a fixed-effects model that only

controls for country-specific effects (‘Country FEand a two-way fixed-effects model which

controls for a full set of country and year effe¢iavo-way FE’). Robust standard errors clustered

by country in parentheses; p<0.01,” p<0.05,” p<0.1.



Table 3 — Probit model for the probability of an auonomous demand expansion
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(1) (2) 3)
AGDP.; -0.070 -0.038 -0.025
(0.069) (0.060) (0.047)
AGDP.; 0.080 0.096 0.091"
(0.044) (0.042) (0.032)
AProductivity.; 0.004 - -
(0.050) - -
AProductivity., 0.014 - -
(0.051) - -
Debt/GDP,., -0.036 - -
(0.031) - -
Debt/GDP,., 0.026 - -
(0.028) - -
AREER., -0.066" -0.060~ -0.044”
(0.015) (0.013) (0.013)
AREER -0.015 -0.002 0.003
(0.021) (0.020) (0.018)
Real interest ratg 0.068 0.047 -
(0.037) (0.038) -
Real interest rate -0.021 -0.041 -
(0.034) (0.036) -
Observations 616 682 809
Country FE Yes Yes Yes
Year FE Yes Yes Yes
p-value for the null hypothesis that both lags jaiatly equal to O
GDP growth 0.159 0.064 0.009
Productivity growth 0.964 - -
Debt/GDP 0.325 - -
REER change 5.15e-05 8.15e-06 0.009
Real interest rate 0.180 0.323 -

Robust standard errors clustered by country in p#reses;” p<0.01,” p<0.05,  p<0.1;
variables taken in natural logarithms, except foe debt/GDP ratio and the real interest rate.
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Table 4 — Dynamic effect of an autonomous demand gansion on key macroeconomic outcomes (two-way FEatel)

(1) 2) 3 (4) (5) (6) (7) (8) %) (10) (11)
YearO Yearl Year 2 Year 3 Year4 Year5 Year6eaYY Year8 Year9 Yearl1l0

Real GDP 0927 2077 260 266 224" 250 3427 3097 293" 311" 313"
(0.25)  (0.38)  (0.55) (0.56) (0.67) (0.80) (0.84) 0.88) (0.89) (0.92) (0.94)
Obs. 1,131 1,130 1,098 1,064 1,030 996 962 928 894 860 826
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 93 93 92 92 92 92 91 87 86
Capital stock -0.06 0.15 053 084 105 133" 147 2027 2237 205 273
(0.07) (0.18)  (0.28) (0.34) (0.38) (0.46) (0.59) 0.72) (0.81) (0.85)  (0.95)
Obs. 1,100 1,066 1,032 998 964 930 896 862 828 794760
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 92 92 92 92 91 87 86 77 73
Employment -0.13 0.16 0.58 1.06  0.68 0.84 1.48 144 157 173 2197
(hours worked) (0.29) (0.43)  (0.45) (0.55)  (0.62) (0.73) (0.76) .76 (0.72) (0.71)  (0.78)
Obs. 1,129 1,118 1,084 1,050 1,016 982 948 914 880 846 812
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 93 92 92 92 91 90 87 86 84
Employment 0.08 0.32 0.78 1.08 0.73 0.83 1.25 120 1.4 147 1.30
(persons) (0.17)  (0.30)  (0.36) (0.51) (0.59) (0.68) (0.70) .7@® (0.67) (0.64) (0.62)
Obs. 1,131 1,099 1,065 1,031 997 963 929 895 861 7 82 793
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 93 92 92 92 92 91 87 86 77
Unemployment rate -0.07 -0.32 -055° -0.64°  -022 -0.14 -039 -0.33 -0.37 -0.64 -0.66
(0.12) (0.15)  (0.14) (0.18)  (0.26) (0.31) (0.30) 0.29) (0.25) (0.28)  (0.34)
Obs. 1,098 1,067 1,034 1,001 968 935 902 869 836 3 80 770
Countries 33 33 33 33 33 33 33 33 33 33 33
Expansions 87 87 87 86 86 86 86 85 81 80 71

(continues on the next page)
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Table 4 (cont.) — Dynamic effect of an autonomousethand expansion on key macroeconomic outcomes (twa@y FE model)

1) (2 3 4) () (6) (7) (8) ()] (10) (11)
Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 earY7 Year 8 Year9 Year 10

Participation rate -0.15 -0.17 -0.02 0.13 0.21 035 044 0597 061 055 056
(0.09) (0.14) (0.16) (0.18) (0.18) (0.15) (0.17) .1®  (0.21) (0.20)  (0.20)
Obs. 1,105 1,073 1,039 1,005 971 937 903 869 835 1 80 768
Countries 34 34 34 34 34 34 34 34 34 33 33
Expansions 88 87 87 86 86 86 86 85 81 80 71
Labour productivity 0947 1647 1827 1397 120 146 = 1.60 1.29 1.12 0.80 0.78
(0.18) (0.42) (0.51) (0.50) (0.52) (0.52) (0.62) 0.60) (0.77) (0.78)  (0.85)
Obs. 1,131 1,099 1,065 1,031 997 963 929 895 861 7 82 793
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 93 92 92 92 92 91 87 86 77
Long-term unemployment -0.17 -0.38 -0.50° -0.55 -0.40° @ -0.12 0.00 0.02 -0.05 -0.28 -0.37
(0.09) (0.14) (0.14) (0.13) (0.13) (0.21) (0.24) 0.24) (0.26)  (0.27)  (0.33)
Obs. 847 818 785 752 718 686 652 620 587 555 522
Countries 33 33 33 33 33 33 33 33 33 33 33
Expansions 50 50 51 50 50 50 50 50 47 44 35
Inflation (CPI) -0.43 -0.08 0.25 0.56 0.17 0.21 0.14 0.55 0.47 0.08 -0.13
(0.32) (0.32) (0.28) (0.38) (0.31) (0.25) (0.21) 0.20) (0.23) (0.22) (0.18)
Obs. 1,116 1,115 1,083 1,049 1,015 981 947 913 879 845 811
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 93 93 92 92 92 92 91 87 86
Inflation (GDP deflator) -0.07 053  0.56 0.50 -0.07 0.16 0.07 0.40 0.45 0.52 0.21
(0.24) (0.27) (0.31) (0.41) (0.41) (0.34) (0.31) 0.24) (0.24) (0.31) (0.39)
Obs. 1,131 1,130 1,098 1,064 1,030 996 962 928 894 860 826
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 93 93 92 92 92 92 91 87 86

Real GDP = natural log of real gross domestic projiEmployment (hours worked) = natural log of idt@urs worked; Employment (persons)
= natural log of total persons employed; Particijpat rate = labour market participation rate (age&-¥4); Labour productivity = natural log of
real GDP per hour worked; Long-term unemploymetdrg-term unemployment as a share of total laboueé.

Effects estimated through local projections (seedfign 2 in main text). Coefficients are multipliegt 100 for ease of interpretation (so a
coefficient of 1 means a 1% increase in the vadpbhll regressions control for a full set of cogynaind year fixed effects and for two (pre-
treatment) lags of the dependent variable. Rottasidgrd errors clustered by country in parenthese§<0.01,” p<0.05,” p<0.1.
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Table 5 — Dynamic effect of an autonomous demand gansion on key macroeconomic outcomes (propensitg@e-based
model, IPWRA)

(1) (2 3 4) (%) (6) (7) (8) %) (10) (11)
YearO Yearl Year 2 Year 3 Year4 Year5 Year6earY7 Year8 Year 9 Year 10

Real GDP 0.65° 171" 2527 258" 234" 255 379" 356 @ 311 275 2.87
(0.23) (0.41) (0.58)  (0.79) (0.95) (1.07) (1.15) 1.26) (1.29) (L.27)  (1.31)
Obs. 1,151 1,150 1,118 1,084 1,050 1,016 982 948 4 91 880 846
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 120 120 119 119 119 119 118 114 113
Capital stock -0.07  -0.01 0.18 0.28 0.27 0.43 0.66 1.11 1.30 0.92 1.27
(0.08) (0.21) (0.35)  (0.51) (0.69) (0.87) (1.03) 1.08) (1.20) (0.98)  (1L.12)
Obs. 1,120 1,086 1,052 1,018 984 950 916 882 848 1 64 607
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 119 119 119 119 118 114 113 104 100
Employment -0.19 024 0.88 1.27° 0.89 0.84 154 153 1.47 1.31 1.94
(hours worked) (0.25) (0.40) (0.52) (0.61) (0.73) (0.87) (0.92) .9®) (1.04) (1.00)  (1.03)
Obs. 1,149 1,138 1,104 1,070 1,036 1,002 968 934 0 90 866 832
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 120 119 119 119 118 117 114 113 111
Employment 0.16 056  0.85 1.05° 0.84 1.00 151 155 150 1.51 1.06
(persons) (0.14) (0.27) (0.37)  (0.48) (0.60) (0.71) (0.75) .7@ (0.83) (0.80)  (0.79)
Obs. 1,151 1,119 1,085 1,051 1,017 983 949 915 881 847 640
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 120 119 119 119 118 114 113 104 104
Unemployment rate -0.22° -053" -082° -097°7 -064 -060 -0.82° -0.65 @ -0.41 -0.42 -0.34
(0.10) (0.18) (0.22)  (0.26) (0.29) (0.31) (0.31) 0.29) (0.29) (0.31)  (0.33)
Obs. 1,121 1,090 1,057 1,024 991 958 925 892 859 6 82 611
Countries 33 33 33 33 33 33 33 33 33 33 33
Expansions 114 114 114 113 113 113 113 112 108 107 98

(continues on the next page)
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Table 5 (cont.) — Dynamic effect of an autonomousethand expansion on key macroeconomic outcomes (pesity score-
based model, IPWRA)

(1) () 3) (4) (5) (6) (7) (8) (9) (10) (11)

Year ( Year ] Year 2 Year Year< Yeart Year€ Yeari Year¢ Year ¢ Year U(
Participation rate -0.06 -0.04 0.09 0.24 0.31 049 053" o061 073 0.66° 0.77"

(0.06)  (0.10)  (0.13) (0.16)  (0.19) (0.20) (0.22) .24  (0.26)  (0.28) (0.27)
Obs. 1,151 1,119 1,085 1,051 1,017 983 949 915 881 847 813
Countries 34 34 34 34 34 34 34 34 34 33 34
Expansions 121 120 120 119 119 119 119 118 114 113 104
Labour productivity 0797 143" 1747 147" 1.47  1.90°0 227 1.98 1.37 0.96 0.57

(0.28) (0.42) (0.55) (0.63) (0.66) (0.73) (0.84) 0.92) (0.89)  (0.94) (0.86)
Obs. 1,151 1,119 1,085 1,051 1,017 983 949 915 881 847 640
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 120 119 119 119 119 118 114 113 104
Long-term 024 056 081" -087" 071" 048 -014 003 -013 -0.14  -0.49
unemployment

(0.11)  (0.18) (0.23)  (0.21) (0.19) (0.22) (0.24) 0.27) (0.36)  (0.30) (0.35)
Obs. 561 560 560 527 527 527 527 497 497 429 396
Countries 33 33 33 33 33 33 33 33 33 33 33
Expansions 56 56 57 56 56 56 56 56 53 50 41
Inflation (CPI) -0.827 -0.82" 0.27 0.49 0.22 0.25 0.32 079 1.06  0.83" 0.26

(0.29)  (0.30) (0.33) (0.39) (0.41) (0.37) (0.42) 0.36) (0.35) (0.32) (0.28)
Obs. 1,146 1,145 1,113 1,079 1,045 1,011 977 943 9 90 875 841
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 120 120 119 119 119 119 118 114 113
Inflation (GDP deflator)  -0.82"  -0.11 0.16 0.52 -0.29 -0.05  0.06 061 (094 1.05" 0.59

(0.27)  (0.31) (0.33) (0.42) (0.46) (0.42) (0.46) 0.38) (0.36)  (0.34) (0.30)
Obs. 1,151 1,150 1,118 1,084 1,050 1,016 982 948 4 91 880 846
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 120 120 119 119 119 119 118 114 113

Local projections estimated through a IPWRA modekt ttombines propensity score weighting and reguasadjustment. Coefficients are
multiplied by 100 for ease of interpretation (sa@efficient of 1 means a 1% increase in the vaephBee main text for description of the
outcome and treatment models employed. Year effecesnot included in the outcome model for longatanemployment, due to difficulties in
estimation. Robust standard errors clustered byntguin parentheses; p<0.01,” p<0.05," p<0.1.
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Table 6 — Dynamic effect of an autonomous demand gansion on capital stock, by component (two-way FEodel)

(1) (2 (3 4) (5) (6) (7) (8 ()] (10) (11)
Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 eary7 Year 8 Year9 Year 10

Machinery and non- 0.39 0.72 1.47 207 219 2.10° 1.86 2.01 2.17 1.52 2.51
transport equipment (0.27) (0.64) (0.91) (1.06) (0.96) (1.00) 1.12) .3@ (1.36) (1.45) (1.52)
Obs. 1,100 1,066 1,032 998 964 930 896 862 828 794 760
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 92 92 92 92 91 87 86 77 73
Structures -0.01 0.14 045 0.76 1.00° 1.35° 1.61° 244" 275" 2717 3.31
(0.05) (0.13) (0.23) (0.31) (0.40) (0.51) (0.65) 0.78) (0.89)  (1.03)  (1.28)
Obs. 1,100 1,066 1,032 998 964 930 896 862 828 794 760
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 92 92 92 92 91 87 86 77 73
Transport equipment -1.44 -0.80 -0.65 -0.07 0.25 0.52 0.10 0.77 0.46 -0.92 582
(0.74)  (0.94) (1.19) (1.34) (1.59) (1.92) (2.72) 2.81) (2.88) (3.24) (2.89)
Obs. 1,100 1,066 1,032 998 964 930 896 862 828 794 760
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 92 92 92 92 91 87 86 77 73
Other assets -0.95 -0.00 -0.16 0.71 2.68 2.48 3.36 4.47 33 126 5.74
(0.96) (0.81) (1.01) (1.14) (1.89) (2.07) (2.37) 2.76) (3.09) (3.62)  (3.80)
Obs. 1,100 1,066 1,032 998 964 930 896 862 828 794 760
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 94 93 92 92 92 92 91 87 86 77 73

Effects estimated through local projections. Caédfits are multiplied by 100 for ease of interptieta (so a coefficient of 1 means a 1%
increase in the variable). All regressions contfot a full set of country and year fixed effects dor two (pre-treatment) lags of the
dependent variable. Robust standard errors clusténecountry in parentheses; p<0.01,” p<0.05,” p<0.1.
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Table 7 — Dynamic effect of an autonomous demand gansion on capital stock, by component (propensitgcore-based model,
IPWRA)

1) 2 3) (4) (5) (6) (7) (8) (9) (10) (11)
YearO VYearl Year2 Year3 Year 4 Year 5 Year 6 earY7 Year 8 Year 9 Year 10

Machinery and non- 0.66 0.94 1.09 0.90 0.00 -0.88 -1.18 -0.59 -0.52 -1.10 -1.89
transport equipment (0.27) (0.57) (0.86) (1.22) (1.64) (2.07) (2.30) .3@ (2.48) (2.24) (2.44)
Obs. 1,120 1,086 1,052 1,018 984 950 916 882 848 1 64 607
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 119 119 119 119 118 114 113 104 100
Structures -0.05 0.00 0.18 0.35 0.53 0.87 1.18 1.73 2.06 1.93 2.51
(0.06) (0.16) (0.27) (0.38)  (0.52) (0.66) (0.80) 0.90) (1.04) (0.94) (1.07)
Obs. 1,120 1,086 1,052 1,018 984 950 916 882 848 1 64 607
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 119 119 119 119 118 114 113 104 100
Transport equipment 2217 2627 222  -1.78  -1.49 -0.89 -0.81  -0.16  -0.40 -2.49  100.
(0.66) (1.13) (1.59) (1.94) (2.37) (2.69) (3.08) 3.20) (3.44) (3.50) (3.61)
Obs. 1,120 1,086 1,052 1,018 984 950 916 882 848 1 64 607
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 119 119 119 119 118 114 113 104 100
Other assets -0.77 0.48 2.29 3.34 5.42 5.32 6.11 6.89 6.60 5.05 7.80
(0.62) (1.58) (2.41) (2.90) (3.63) (4.10) (4.56) 5.10) (5.37) (5.88) (5.89)
Obs. 1,120 1,086 1,052 1,018 984 950 916 882 848 4 61 607
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 121 120 119 119 119 119 118 114 113 104 100

Local projections estimated through an IPWRA mdlat combines propensity score weighting and regjoesadjustment. Coefficients
are multiplied by 100 for ease of interpretation & coefficient of 1 means a 1% increase in théabdg). See main text for description of
the outcome and treatment models employed. Rotaustasd errors clustered by country in parenthesé$<0.01,” p<0.05,” p<0.1.
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Table 8 — Dynamic effect of an autonomous demand gansion on key macroeconomic outcomes, controllin@r pre-existing

trends in productivity, REER and GDP growth (two-way FE model)

(1) (2) () (4) 5) (6) (7) (8) 9) (10) (11)
YearO Yearl Year2 Year3 Yeard Year5 Year6ear’/ Year8 Year9 Yearl0
Real GDP 0917 2047 260 266 209" 219" 3137 279" 261" 268 275
(0.24) (0.36) (0.51) (0.51) (0.62) (0.73) (0.75) 0.77) (0.78)  (0.77)  (0.75)
Obs. 1,121 1,120 1,088 1,054 1,020 986 952 918 884 850 816
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 91 90 90 90 89 89 89 89 88 84 83
Capital stock -0.03 0.18 059 094 1177 140" 150 205 217 190 273"
(0.07) (0.20) (0.31) (0.37) (0.40) (0.49) (0.63) 0.7%) (0.81) (0.87) (0.93)
Obs. 1,000 1,056 1,022 988 954 920 886 852 818 784 750
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 91 90 89 89 89 89 88 84 83 74 70
Employment -0.04 0.29 076  1.27 0.86 0.85 1.48  1.46 155 175 2277
(hours worked) (0.24) (0.41) (0.44) (0.52) (0.60) (0.70) (0.71) .7® (0.71) (0.67)  (0.76)
Obs. 1,119 1,108 1,074 1,040 1,006 972 938 904 870 836 802
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 91 90 90 89 89 89 88 87 84 83 81
Employment 0.16 0.47 094 123 0.82 0.83 1.27 1.25 1.41° 157 13T
(persons) (0.16)  (0.30) (0.34) (0.47) (0.54) (0.64) (0.65) .6@ (0.65) (0.64) (0.59)
Obs. 1,121 1,089 1,055 1,021 987 953 919 885 851 7 81 783
Countries 34 34 34 34 34 34 34 34 34 34 34
Expansions 91 90 90 89 89 89 89 88 84 83 74
Unemployment rate 011  -0.3§ -061" -0.68° -0.23 -0.11 -0.41 -0.35 -0.37  -066 -0.70
(0.12) (0.17) (0.15) (0.17) (0.24) (0.32) (0.30) 0.29) (0.26) (0.31)  (0.39)
Obs. 1,092 1,061 1,028 995 962 929 896 863 830 797 764
Countries 33 33 33 33 33 33 33 33 33 33 33
Expansions 85 85 85 84 84 84 84 83 79 78 69

(continues on the next page)



50

Table 8 (cont.) — Dynamic effect of an autonomousethand expansion on key macroeconomic outcomes, canlting for pre-

existing trends in productivity, REER and GDP growh (two-way FE model)

(1)
Year O

(8) 9) (10) (11)

Year6 arYe Year8 Year9 Year 10

Participation rate

Obs.
Countries
Expansions

-0.16
(0.08)
1,099
34
86

0.51 0.53 0.46 0.45

(0.19) .20 (0.24) (0.23)  (0.22)

897 863 829 795 762
34 34 33 33
83 79 78 69

Labour productivity

Obs.
Countries
Expansions

FHE

0.91
(0.18)
1,121
34
91

1.07 0.88 0.64 0.59

(0.56) 0.62) (0.66) (0.63)  (0.69)

919 885 851 7 81 783
34 34 34 34
88 84 83 74

Long-term unemployment

Obs.
Countries
Expansions

0.11
(0.08)
846
33
50

0.03 -0.03 -0.27 -0.37

(0.22) 0.28) (0.26) (0.28)  (0.33)

619 586 554 521
33 33 33 33
50 a7 44 35

Inflation (CPI)

Obs.
Countries
Expansions

-0.53
(0.31)
1,116
34
91

0.51 0.43 0.11 -0.09

(0.19) 0.20) (0.24)  (0.22)  (0.20)

947 913 879 845 811
34 34 34 34
89 88 84 83

Inflation (GDP deflator)

Obs.
Countries
Expansions

-0.12
(0.23)
1,121
34
91

0.39 0.34 0.58 0.29

(0.31) 0.24) (0.24) (0.32)  (0.35)

952 918 884 850 816
34 34 34 34
89 88 84 83

See Table 4 and Appendix Al for variables defimitidcffects estimated through local projection® (quation 2). Coefficients are multiplied by
100 for ease of interpretation (so a coefficienfaheans a 1% increase in the variable). All regi@ss control for a full set of country and year
fixed effects, two (pre-treatment) lags of the delpat variable, two lags of output growth, two lagproductivity growth and two lags of the
change in the real exchange rate. Robust standamiseclustered by country in parenthesesp<0.01,” p<0.05,” p<0.1.
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Appendices

Al — Data and sources

Real GDF

Gross domestic product, volume, market prices (GDRX¢al currency.
Source:OECD, Economic Outlook No 10November 2016).

For Germany pre-1991 (West Germany) we used GDistant LCU).

Source:World Bank World Development Indicators (WDI).

Where possible, we prolonged the OECD Real GDRséy retropolating them using
the World Bank World Development Indicators Real@s§eries and the Penn World
Tables 9.0, National Accounts Real GDP series.

Public primary
expenditure

Current disbursements general government (YPG)gydbcal currency (the sum of
final consumption expenditure (CGAA), social segubenefits (SSPG), property
income paid (YPEPG), other current outlays (YPOT.G)

Government fixed capital formation (IGAA), valuechl currency;

Gross government interest payments (GGINTP), vahaa) currency.

(Variables converted into volumes by applying tHaRGdeflator).
Source:OECDEconomic Outlook No 10Movember 2016).

For Germany pre-1991 (West Germany) we used Experdi2M), the sum of
expense and the net investment in non-financi@tasminus interest expense (24).
Sourceinternational Monetary Fund, Government FinanctatiStics (GFS).

Export

Exports of goods and services, current LCU (comekiito volumes by applying GDP
deflator).
Source:World Bank, World Development Indicators (WDI).

GDP deflator

GDP deflator (2011=100).

Source:Penn World Tables (Version 9.0), National Accoubéga

The PWT 9.0 series end in 2014. Where possiblggralenged these series until 2015
by using the inflation rate calculated from the Gi#ator series from World Bank,
World Development Indicators (WDI).

Consumer prices, all items (2010=100).

CPI Source:OECD (dataset: Consumer Prices).
Real GDP (in constant national 2011 prices) per arked, calculated from the
Penn World Tables (Version 9.0), National Accoubdsa We calculated total hours
Labour worked as the average number of hours worked peopengaged, times the number
productivity of persons engaged. Then we divided real GDP bwtingber of hours worked.

The PWT 9.0 series end in 2014. Where possiblggralenged these series until 2015
by using the productivity growth calculated frone tisDP per hour worked’ series
taken from OECD datasdtevel of GDP per capita and productivity

Unemploymen:
rate

Unemployment rate (% of total labour force).

Source:OECD, Economic Outlook No 1086vember 2016

When possible, we retropolated the series usingiieenployment rate series from the
World Bank World Development Indicators and the Ii&abase.
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Long-term
unemployment

Long-term unemployment (% of the labour force),mksd as 1 year or more. We
calculated this indicator using data fré@&ECD Labour force statistics dataset
Incidence of unemployment by duration - 1 year @et. The dataset provides long-
term unemployment as a % of total unemployment.itiplied this measure by the
unemployment rate from the same dataset, in ocdebtain long-term unemployment
as a share of the labour force. Where possiblgralenged these series by using the
International Labour Organization’s long-term unéomyment series, retrieved from
the ILO website.

Capital stock

Capital stock at constant 2005 national prices(ttd components).
Source:Penn World Tables (Version 9.0).

Reer

CPl-based real effective exchange rate, narrowxifaiedated 6 June 2017).
Source:Darvas, Zsolt (2012aRetrieved fronBruegel
(http://bruegel.org/publications/datasets/real @ffe-exchange-rates-for-178-
countries-a-new-database/).

Employment
(persons

Number of persons engaged.

Source:Penn World Tables (Version 9.0).

The PWT 9.0 series end in 2014. Where possiblggralenged these series until 2015
by using the series ‘Total employment, domesticcepti from the OECD dataset,
Population and employment by main activity.

Employment
(hours worked)

We calculated total hours worked as the averagebrunf hours worked per person
engaged, times the number of persons engaged.

Source:Penn World Tables (Version 9.0), National Accoubéga

The PWT 9.0 series end in 2014. Where possiblggralenged these series until 2015
by using the series ‘Total employment, hours workkanestic concept’ from the
OECD datasefRopulation and employment by main activity.

Participation
rate

Labour force participation rate, aged 15-74.

Source:OECD, Economic Outlook No 1086vember 2016).

Where possible, we prolonged these series by tismtabour force participation rate
series from ILO (ages 15+), downloaded from ILO siah

Real interest rate

Lending interest rate adjusted for inflation as suead by the GDP deflator.
Source:World Bank, World Development Indicators (WDI).

Public debt

General government gross debt (% of GDP).

Source:nternational Monetary Fund, Government Financtatistics.

Where possible, we prolong the public debt senesetropolating them using the
following series: ‘General Government consolidageass debt (% of GDP)’ from the
AMECO database; ‘Gross public debt, Maastrichecidin (% of GDP)' from OECD
Economic Outlook n.10MNov. 2016);Public debt (% of GDP)from Reinhard and
Rogoff (2010) (as processed and coded by Heretlah, 2013); ‘Central Government
Debt, total (% of GDP)’' from the World Bank WorlceRelopment Indicators.

Note: all the interpolations mentioned in this &lhlave been performed by chaining the series
using their growth rates, after having checked ttha&t yearly growth rates of the series are very
closely correlated to each other.
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A2 — List of countries and episodes of autonomousethand expansion

Table A2.1 — Countries in our sample

Country mean Country std. dev.

Country mOeEn?b[zar exl\rl)(;nzl;on ex,[\)I;):sion of autonomous - of autonomous
in 1973 episodes  observations demand demand
growth (%) growth (%)
Australia YES 3 22 3.64 2.50
Austria YES 2 37 2.85 2.71
Belgium YES 1 42 3.14 3.68
Canada YES 4 40 3.24 2.63
Czech Rep. 1 19 4.53 4.68
Denmark YES 5 37 2.74 2.75
Estonia 1 19 4.29 7.42
Finland YES 7 47 4.00 3.32
France YES 3 45 3.79 2.49
Germany YES 2 22 2.52 3.06
Greece YES 1 18 3.07 5.19
Hungary 2 18 4.65 5.55
Iceland YES 2 32 3.64 3.92
Ireland YES 2 23 7.31 6.10
Israel 1 15 3.24 4.00
Italy YES 5 50 3.45 3.28
Japan YES 4 48 4.77 4.22
Korea 5 39 8.62 6.54
Latvia 1 18 5.27 4,71
Lithuania 2 18 6.21 7.83
Luxembourg YES 2 23 5.96 5.68
Netherlands YES 3 42 3.23 3.41
New Zealand YES 3 24 2.32 2.58
Norway YES 3 32 2.75 2.25
Poland 3 17 5.47 2.26
Portugal YES 2 34 3.80 3.75
Slovak Rep. 1 19 5.49 6.36
Slovenia 2 18 4,10 4,99
Spain YES 3 47 4.84 3.11
Sweden YES 3 50 3.40 3.08
Switzerland YES 3 22 2.78 3.95
UK YES 2 42 2.60 2.97
USA YES 7 47 3.70 2.09
West Germany  YES 3 13 2.90 2.21

Total

O
S

1039




Table A2.2 — Episodes of autonomous demand expaimsour sample
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Autonomous demand

Autonomous demand

Country Year growth (%) Country Year growth (%)
Australia 1993 6.36 Korea 1976 17.19
Australia 20002001 7.10-6.86 Korea 1986 15.93
Australia 2009 8.00 Korea 1998 19.42
Austria 1979 6.23 Korea 2008 19.91
Austria 2000 6.41 Latvia 2004-2005 12.90-14.91
Belgium 1972-1974 7.03-10.11-8.87 Lithuania 1997 15.55
Canada 1973-1974 6.33-7.57 Lithuania 2005 15.33
Canada 1978 6.17 Luxembourg 1998 11.73
Canada 1994 6.26 Luxembourg 2000 17.32
Canada 2000 7.13 Netherlands 1973-1974 7.33-9.44
Czech Republic 2005 10.53 Netherlands 2000 9.49
Denmark 1974 8.88 Netherlands 2006 6.75
Denmark 1979-1981 7.87-6.58-5.56 New Zealand 1999-2000 6.91-7.43
Denmark 1994 6.22 New Zealand 2006 6.63
Denmark 2000 7.90 New Zealand 2008 6.79
Denmark 2006 5.65 Norway 1979-1980 6.71-6.81
Estonia 2005 12.86 Norway 1989-1990 5.99-6.07
Finland 1964 7.85 Norway 1996 5.84
Finland 1968-1969 7.44-9.04 Poland 1997 7.77
Finland 1972 10.50 Poland 2003 9.28
Finland 1974 8.79 Poland 2006 10.60
Finland 1977 8.14 Portugal 1978-1980 9.50-15.69-9.90
Finland 1979 7.67 Portugal 1989 9.54
Finland 1992 7.48 Slovak Republic 2006 15.76
France 1961-1965 6.74-6.75-6.60—7.43—7.31Slovenia 2000 11.17
France 1970 6.82-7.95-7.33 Slovenia 2006 10.01
France 1973-1974 8.20-10.26 Spain 1966 10.79
Germany 2000 6.96 Spain 1968-1969 12.01-11.51
Germany 2006 6.31 Spain 1971 11.07
Greece 1999-2000 10.84-11.87 Sweden 1963-1964 9.66-8.19
Hungary 2000 14.14 Sweden 1968-1969 8.28-7.33
Hungary 2006 15.27 Sweden 1974 11.99
Iceland 2001 10.84 Switzerland 2000 8.15
Iceland 2008 13.87 Switzerland 2007 8.10
Ireland 1995 13.58 Switzerland 2013 6.75
Ireland 2000 15.03 United Kingdom 1973-1974 9.74-11.54
Israel 1999-2000 7.89-10.01 United Kingdom 2006 7.36
Italy 1962 8.01  United States 1961 6.02
Italy 1965 10.37  United States 1966-1967 8.63-7.78
Italy 1968 10.75  United States 1970 6.81
Italy 1974 7.66  United States 1974 6.52
Italy 1976 6.99  United States 1980 6.31
Japan 1962 12.83 United States 1992 5.87
Japan 1964-1966 11.41-10.79-10.65 United States 2008 6.86
Japan 1968-1969 13.44-12.39 West Germany 1976 5.14
Japan 1974 14.12 West Germany 1980 5.42
Korea 1972-1973 17.33-29.77 West Germany 1990 6.06
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A3 — Dynamic effect of an autonomous demand expansi on key macroeconomic
outcomes, controlling for time-varying differential trends between mature and emerging
economies (two-way FE model)
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The graphs display impulse-response functionshfereffect of an
autonomous demand expansion on various macroecormttomes.
They are obtained through local projections, coliitng for a full set of

country and year fixed effects, two lags of theedejent variable, and a

full set of interaction terms between year dumraigs a dummy that

identifies mature (as opposed to emerging) ecor®orethe basis of

OECD membership in 1973. Years relative to the aehexpansion on
the horizontal axis. Percentage points on the gattxis.



A4 — Dynamic effect of an autonomous demand expansi on output, robustness to different criteria fordefining expansions
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IRFs obtained through local projections. Years teka to the demand expansion on the horizontal. #&&centage points on the
vertical axis. FE model = two-way fixed-effects @lotPWRA model = inverse propensity score-weigheggession adjustment.
Alternative criterion 1. autonomous demand growsk Above country mean; no restriction on previoes'y.

Alternative criterion 2: autonomous demand grow#d lbove country mean; not lower than 0.25 timesdbuntry mean in the
previous two years.

Alternative criterion 3: autonomous demand growighler than 1.5 times the country mean; not lowemtld.5 times the country
mean in the previous two years.

Alternative criterion 4: autonomous demand growi853d above the country mean; not lower than @®githe country mean in the
previous two years.
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A5 — Dynamic effect of an autonomous demand expansi on output, robustness to different lag lengths
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Percentage points on the vertical axis.

FE model = two-way fixed-effects model; IPWRA medelerse propensity score-weighted regressiomusttent.
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NON-TECHNICAL ANNEX

How to look at our figures?

In order to assist in interpretation of our figureg& provide a simple numerical example. Let ussm®r two economies (A and B)
with the same level of real income at time t=-1 @0 = GDR;.; = 100, and hence log[GRR] = log[GDRs .1] = 4,61). Then, let
country A (reated) experience a 5% real growth in t=0 due to anrautous demand expansion, while countrynBr(-treated)
grows at 2% (GDRo = 105 and hence its log is around 4,65; GPP 102 and hence its log is around 4,62). Both ecoes then
grow at 2% in each periaeth (with h =1, ..., 10). Accordingly, the left figushows the dynamics of log(GDP)tirated andnon-
treated economies (the red and the green line, respeg}tjwehile the right figure depicts the gap in thieivels (i.e., the blue line
depicts the gap between the red and the greeatiaey time horizon).
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After the autonomous demand shockyéfated country GDP had continued to grow at the sameast@a thenon-treated country, a
permanent shift in its GDP trajectory would havewced. That's what we call long-term (or persistéevel effecton GDP of a
one-off autonomous demand expansion. Basically, all grappsrted in this paper — also with respect to rothacroeconomic
outcomes — can be interpreted as the right fighowa (i.e., the blue line).



