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The COVID-19 pandemic initiated a deep global recession, and with interest rates at very
low levels, warrants consideration of the efÞcacy of different forms of Þscal stimulus in
response. History reveals that deep recessions may cause output and total factor produc-
tivity (TFP) hysteresis, a permanent or highly persistent fall in the levels of output and
TFP relative to pre-recession trends. This article analyses the output and welfare multipli-
ers of Þscal stimulus during a recession using a macro model with TFP and output hystere-
sis. We Þnd that transfer payments, public consumption and investment all have high
output and welfare multipliers due to their positive effects on TFP in a recessionary envi-
ronment. However, public investment has the highest output and welfare multipliers,
because it has a more positive impact on labour productivity due to the increase in the
public capital stock.

� 2022 Published by Elsevier Ltd.
1. Introduction

The COVID-19 pandemic and associated lockdown measures and physical restrictions resulted in a deep global recession.
The world economy is likely to recover as soon as the pandemic is over, and economic growth will likely run above recent
averages for some time. However, the history of recessions suggests that they also result in output hysteresis, a permanent or
highly persistent fall in the level of output relative to pre-recession trend ( Ball 2014, Cerra and Saxena 2017, Cerra et. al.
2021, Martin et al. 2015; Rawdanowicz et al. 2014 ). The IMF (2020a) and Federal Reserve chair Powell (2020) argue that
the COVID-19 recession is also likely to be associated with output hysteresis. Powell (2020) noted that ÔÔthe coronavirus crisis
raises longer-term concerns as well. The record shows that deeper and longer recessions can leave behind lasting damage to
the productive capacity of the economyÓ.

An important implication of hysteresis is that the welfare costs of recessions can be very large ( Cerra et al. 2021; Tervala
2021). Therefore, macroeconomic policy should respond strongly to recessions. A deep recession, when interest rates are at
very low levels, implies a need to closely consider the case for Þscal stimulus. The IMF (2020b) argue that accommodative
Þscal policy is required to ÔÔsustain the recovery and to limit long-term scarring [hysteresis]Ó. In addition, Powell (2020) has
also called for Þscal stimulus: ÔÔAdditional Þscal support could be costly, but worth it if it helps avoid long-term economic
damage and leaves us with a stronger recovery.Ó

Recent contributions to the theoretical and empirical literature on Þscal output multipliers have focussed on two related
questions: (i) the relative efÞcacy of particular Þscal instruments (e.g. Ganelli and Tervala 2020; Sims and Wolff 2018 ) and
(ii) the size of related output multipliers in recessions versus in normal times (e.g. Auerbach and Gorodnichenko 2012,
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Gechert and Rannenberg 2018; Ramey and Zubairy 2018 ). There has also been an active debate concerning the most effective
Þscal instruments to stimulate the economy in the wake of a global pandemic ( Coates and Helm 2020, Furman 2020, IMF
2020b, Krugman 2020, Saez and Zucman 2020 ). In this paper, we analyse the output and welfare consequences of a debt-
Þnanced rise in public transfers, consumption and investment in the case where COVID-19 causes a deep recession, interest
rates are effectively driven to zero and are at very low levels over the simulation period, and the recession causes persistent
damage to the level of potential output. The main contribution of the paper is to incorporate hysteresis via a learning-by-
doing mechanism, and investigate how hysteresis effects related to the effect of recessions on human capital formation inßu-
ence multiplier size.

We develop a two-region dynamic stochastic general equilibrium (DSGE) model to address the output and welfare effects
of Þscal stimulus. The regions represent Australia, a small open economy, and the rest of the world. Hysteresis is an essential
feature of our model. Jordˆ et al. (2020) found empirically that temporary demand shocks (monetary in their case) can have
persistent effects on total factor productivity (TFP) and output, but not on employment. They argue these Þndings have
important implications for how we think about standard models of business cycles, as they are unable to capture these
dynamics. We assume that there is learning-by-doing in production, which generates a link between short-term ßuctuations
and potential output following Engler and Tervala (2018) . In this framework, recessions reduce employment and the stock of
human capital, resulting in a persistent reduction in TFP and potential output. Furceri at al. (2021) found that a decline in
output of 10 percent is associated with a 4.2% fall in cyclically adjusted TFP. That is, the ratio of the peak fall in TFP to that
of output is 0.42. In our model, the ratio is 0.45 indicating that our model generates an empirically plausible link between
recessions and TFP. The degree of output hysteresis is deÞned as the negative effect of the drop in GDP in 2020 on potential
output in 2024. In our model, the degree of hysteresis is 0.3 in the baseline case. Kienzler and Schmid (2014) argued the plau-
sible degree of hysteresis is in the range of 0.2 to 0.3. Our model features a plausible link between recessions and potential
output, unlike most models used to analyse the consequences of Þscal stimulus during recessions.

IMF (2020a) observed that the COVID-19 recession has resulted from a combination of government lockdowns and vol-
untary social distancing measures. In our model, the COVID-19 recession is primarily driven by a real time preference shock
whereby consumers would prefer to defer consumption and labour supply until after the pandemic has passed. In addition,
we assume a cost-push shock, which can be interpreted as supply chain complications and negative effects on Þrm produc-
tivity triggered by COVID-19 restrictions. This helps replicate the modest fall in inßation in 2020 relative to declines in out-
put. We also assume that interest rates are driven to zero in the early stage of the recession, and increase only very gradually
over the simulation period. Our policy experiment involves analysing deÞcit-Þnanced increases in public transfers, con-
sumption and investment. We assume a Þscal policy rule where the government gradually increases taxes over time in reac-
tion to higher public debt.

Fig. 1 compares the results of our model simulation for Australian GDP to the most recent IMF forecasts ( IMF, 2021), and
the last IMF forecasts before the pandemic ( IMF 2019). The difference between the IMFÕs (2019)and (2021) forecasts imply
that the COVID-19 recession causes output hysteresis, which is to say that the level of GDP will not recover to a level implied
by its pre-recession trend during the forecast period. Our model measures the response of variables relative to the initial
steady state and the response of output should be interpreted as outputÕs deviation from pre-recession trend. We set the
Fig. 1. Forecasted Evolution of GDP in Australia (index, 2018 = 100). Sources: IMF (2019), IMF (2019) , own calculations.
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sizes of the preference and cost-push shocks such that the deviation of output from pre-recession trend matches with the
observation in 2020. Fig. 1 shows that the modelÕs baseline prediction of the behaviour of GDP in 2021Ð2024, the grey dotted
line, is roughly in line with the IMFÕs (2021)forecast. Actually, our model predicts that the degree of hysteresis is slightly
smaller than the forecasts of IMF (2019 & 2021) imply.

Furman (2020) argued that public transfers have played an important role in supporting household consumption and the
recovery. We Þnd that the cumulative output multiplier of targeted transfers paid to liquidity constrained households over
20 periods is around one. Our result is in the middle of the meta-analysis estimates of Gechert (2015) and Gechert and
Rannenberg (2018) . A deÞcit-Þnanced increase in transfers increases short-term output and employment, relative to the
baseline case. The learning-by-doing process implies a persistent rise in TFP and output. Therefore, the output multiplier
is higher than in the absence of hysteresis. However, the employment effect is short-lived consistent with Jordˆ et al.
(2020) . The consequences of Þscal policy are consistent with the empirical results in Fat‡s and Summers (2018) and Fat‡s
(2019) , who Þnd permanent output effects associated with Þscal policy. Bardaka et al. (2021) Þnd that Þscal policy affects
TFP in both the short and long term.

Saez and Zucman (2020) argue that in the context of the COVID-19 pandemic governments should act as Ôbuyers of last
resortÕ. Our Þnding is that the cumulative output multiplier of public consumption over 20 periods is 1.4, higher than that of
public transfers. The output multiplier for transfers is smaller because only non-Ricardian households beneÞt from transfer
payments, and transfer payments do not increase Þrm speciÞc human capital to the same degree as public investment and
consumption. A meta-survey of the literature from Gechert and Rannenberg (2018) found a cumulative output multiplier of
public consumption during recessions of around 1.6. Our result is in line with this.

We show that the welfare effects of transfers are positive in the COVID-19 recession. The welfare multiplier of transfers,
deÞned as the consumption equivalent change in the present discounted value of utility for a one unit rise in transfer spend-
ing, is 0.5. A high output multiplier implies a persistent rise in private consumption. This increases welfare. The welfare mul-
tiplier of public consumption is 0.5. A high output multiplier and the direct welfare beneÞts associated with public
consumption increase welfare. The welfare multiplier of consumption spending is similar to that of public transfers despite
the higher output multiplier, because public consumption is assumed to yield less utility than private consumption. The pos-
itive welfare multiplier is line with Watson and Tervala (2021) , who analyse the welfare multiplier of public consumption
using a model with TFP hysteresis in the context of the Global Financial Crisis (GFC). Rendahl (2016) found that the welfare
multiplier can be positive in the presence of employment hysteresis. Our Þnding strengthens the view that the welfare mul-
tiplier of public consumption is positive in the presence of output hysteresis.

IMF (2020b) and Krugman (2020) argue that public investment is an effective stimulus tool in response to a pandemic-
induced economic crisis. Our Þndings provide theoretical support for this view. A rise in public investment spending causes a
similar short-term demand effect as public consumption. On one hand, the positive effect on TFP via the learning-by-doing
process is somewhat weaker than in the case of a public consumption shock because of a somewhat weaker employment
effect. On the other hand, a rise in the public capital stock has a stronger effect on labour productivity, which implies a higher
output effect in the longer-term. In our model, the cumulative output multiplier of public investment is 2.2. This is consistent
with Gechert and Rannenberg (2018) who Þnd a cumulative output multiplier of public investment of 2.3 during recession or
crisis regimes in a meta-analysis of the recent literature.

Existing theoretical studies of public investment ignore the possibility of hysteresis. Sims and Wolff (2018) and Ganelli
and Tervala (2020) found the short-term output multiplier of public investment without hysteresis is 0.9Ð1.5. Our baseline
output multiplier is higher and consistent with empirical estimates showing high multipliers in a recessionary environment
(Gechert and Rannenberg 2018 ). The Þndings give support for the views of IMF (2020b) and Powell (2020) that Þscal stim-
ulus would help limit the long-term damage of the COVID-19 recession and support the recovery. A rise in public investment
would yield substantial and long-lived beneÞts to output, although the employment beneÞts are relatively smaller and
short-lived, consistent with the empirical evidence of Buchheim and Watzinger (2017) .

We Þnd that the welfare multiplier of public investment is 1.6, roughly three times larger than that of transfers and con-
sumption. Public investment is a better tool for Þscal stimulus in a recession than transfers and public consumption spending
also from welfare point of view. A rise in welfare is induced by a rise in private consumption. Sims and Wolff (2018) found
the welfare multiplier of public investment without hysteresis is only 0.3. Ganelli and Tervala (2018) highlight that the key
parameters are the efÞciency of public investment (the fraction of public investment that translates into the effective public
capital stock) and the productivity and depreciation rate of public capital. We can use the same main parameterization as in
Sims and Wolff (2018) . In the absence of hysteresis, we Þnd that the welfare multiplier is 0.22, which is fully consistent with
the results of Ganelli and Tervala (2020) . The difference to Sims and Wolff (2018) is caused by our modelÕs open economy
dimension: a large fraction of gains leak abroad. In the presence of hysteresis, and utilising the proposed parameterization of
Sims and Wolff (2018) , we Þnd that the welfare multiplier is 0.84. The differences in results relative to Sims and Wolff (2018)
can be attributed to the presence of hysteresis and the fact that we use a higher value of the productivity of public capital and
a lower value of the depreciation rate. Ganelli and Tervala (2020) found the welfare multiplier can be sizable even without
hysteresis. However, they found that the welfare multiplier can turn negative when the efÞciency of public investment and
the output elasticity of public capital are both low. Our study shows that in the presence of hysteresis, the welfare multiplier
of public investment is positive and higher than that of transfers and public consumption, even if investment efÞciency and
the output elasticity of public capital are both low.
3




































