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stabilization policy during the economic crisis caused by the COVID-19
pandemic. The analysis covers both monetary and fiscal policy using data on
macroeconomic activity, inflation, the severity of restrictive measures, the level
of uncertainty, the degree of financial stress on the financial system, etc. It tests
two hypotheses formulated as follows: Hypothesis one is that considering the
specific characteristics of the COVID-19 exogenous shock, there was a need for
a quick and decisive response by means of a macroeconomic stabilization
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policies played a key role for the recovery of the economies from the COVID-
19 recession and their subsequent growth. Both hypotheses are confirmed.
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Introduction

had on macroeconomic activity and business cycle dynamics have raised
many questions in terms of business cycle dynamics and the mana-
gement of such crises. One of the main questions concerns the macroeconomic

F I Yhe unexpected outbreak of the COVID-19 pandemic and the impact it
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policy and, more specifically, how the stabilizing role of monetary and fiscal
policy should be considered during an exogenous shock.

The presented research analyses the role of macroeconomic stabilization
policy during the economic crisis caused by the COVID-19 pandemic. The
analysis covers both monetary and fiscal policy. Regarding the fiscal policy, the
analysis was carried out using data from the European Central Bank (ECB), the
Federal Reserve, the Central Bank of the United Kingdom, the Reserve Bank of
Australia and the Canadian Reserve Bank.

Such a retrospective analysis can only be carried out after a certain
period of time because we have to be able to review the specific situation and
formulate a fly-on-the-wall assessment of what has happened. Presently (as of
June 2023), the official end of the pandemic as a public health threat has already
been declared. This was done by the World Health Organization on May 5,
2023, which provides a good horizon for a more general assessment of the role
of macroeconomic stabilization policy.

The analysis aimed to test two hypotheses formulated as follows:

e Hypothesis 1. Considering the specific characteristics of the
COVID-19 exogenous shock, there was a need for a quick and decisive response
by means of a macroeconomic stabilization policy.

e Hypothesis 2. Expansionary macroeconomic policies played a key
role for the recovery of the economies from the COVID-19 recession and their
subsequent growth.

The analysis uses data on macroeconomic activity, inflation, the severity
of restrictive measures, the level of uncertainty, the degree of financial stress
for the financial system, etc. It covers a number of economies, including the
United States, the Eurozone, Australia, Canada, the United Kingdom, etc. and
is based on empirical research covering a wider range of countries.

1. Possible explanations regarding the stabilization of the economies
after the COVID-19 exogenous shock

After its unexpected onset, the exogenous shock of COVID-19 had a
serious impact on macroeconomic activity and changed the direction of the
business cycle. After a period of an economic boom, the economies of the
Eurozone and the USA entered a period of recession in the first two quarters of
2020..

Changes in the short-term macroeconomic equilibrium led to a decline
in real GDP. Eurostat's seasonally adjusted data on balanced production for the
first quarter in the Euro area showed a decrease of 3.4% compared to the
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previous quarter. In the second quarter it was rather more prominent and
amounted to 11.5%.

At the same time, the seasonally adjusted data of the US Bureau of
Economic Analysis provide insight into the processes in the US economy.
There, the decline was 4.6% in the first quarter. For the next three months,
equilibrium real GDP shrank by the extraordinary 29.9%, which was the largest
decline for the US economy for nearly a century. Such a quarter-on-quarter
decline in macroeconomic activity was observed neither during the 2007-2009
financial crisis, nor following the dot-com bubble or the rise in oil prices in the
70s and 80s, nor even during the Second World War.

Thus, the analysis of the data leads to the conclusion that the COVID-
19 recession is very deep. At the same time, the further analyses of the data
show that it is not long-standing because an inflection point was once again
passed and a process of recovery of economic activity began shortly. In the
second half of 2020 and 2021, economies returned to positive real output
growth. A faster recovery was reported for in the US economy with an increase
of 35.3% in the third quarter of 2020, 3.9% in the fourth and positive values in
all 2021 quarters. In the Euro area, macroeconomic activity recovered at slower
rates — by 12.4% for the third quarter of 2020 and with almost no change in the
next two quarters. In Q2 of 2021, the change was already by 2% and trend
remained positive beyond this point.

It should be noted that the return of the business cycle to an upward
dynamics does not mean that the impact of the SARS-CoV-2 pandemic has been
completely eliminated. The reverse in the dynamics of the business cycle means
that the main part of the short-term negative impact of the pandemic has been
overcome, although not to an extent that allows us to conclude that the impact
on macroeconomic activity, which would have been higher without these
impacts, has been completely eliminated.

The positive change is visible not only from the overall data, but also
from the specific indicators related to households and companies. A more
detailed analysis is beyond the scope of the present study but here we can
summarize some overall observations.

e Official data from Eurostat and the Bureau of Economic Analysis
shows that for the fourth quarter of 2020, compared to the last quarter of 2019,
there was no major change in wages. Thus, despite the negative initial shock,
household incomes were more or less protected.

e The same is valid for corporate incomes. The operating surplus,
which is included in the calculation of GDP, did not change much on an annual
basis.

e In addition, there is no increase in the number of bankruptcies -
something that was seen as a serious threat and seemed highly likely at the
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beginning of the recession. OECD data (2021) shows that in many OECD
economies there was even a decrease in the number of bankruptcies. Some
studies have proved this fact as well. Collins-Thompson (2021), for example,
states that in the initial months of the recession the number of bankruptcies in
the US economy increased, but then fell and there was no increase overall for
the year.

This leads to the question of what are the possible explanations for the
stabilization of economies after the COVID-19 exogenous shock. Generally,
there are two alternatives and as concepts related to the business cycle and
macroeconomic equilibrium dynamics, they are not new.

First, the economic recovery in 2020 and 2021 could have been the
result of the automatic adjustment mechanisms that are part of the macro-
economic system.

Second, the main cause for the recovery processes could have been the
macroeconomic stabilization policy.

The first explanation assumes a freely functioning macroeconomic
system based on flexible markets that can absorb negative effects and overcome
them. Is this a reasonable explanation regarding the COVID-19 exogenous
shock? Is this the logical reason why the dynamics of the business cycle changed
and the negative trend of macroeconomic development became positive in the
short run?

On the one hand, the concept of an intrinsically stable macroeconomic
system, which has the mechanisms to adjust and self-regulate itself, is highly
debatable. There i1s much evidence to the contrary, which gives reason not only
to J. Keynes, but also many other researchers after him to argue that this is not
true.

On the other hand, the emergence of a macroeconomic healthcare shock
caused the economies to freeze. In this regard, the impact of the pandemic was
observed in two aspects. First, in the direct health effects - the change in the
behaviour of the healthy workers to prevent infection, the reduction of working
capacity of infected workers, the reduction of the workforce due to the lethal
outcome of the disease in some cases. The second aspect are the various
measures to contain and control the waves of spread of the infection. Their
restrictive effect on economies during the COVID-19 pandemic was manifested
as extreme difficulties for the normal operation of the economic systems that
affected not only production but also all other economic activities related to
household demand and supply.

If we assume that the macroeconomic system has mechanisms for
automatic recovery from healthcare shocks, then the exogenous factors should
no longer be present in order for the automatic stabilization processes to take
place.
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In order to test this hypothesis, we can analyse various indicators directly
related to health. In order not to shift the focus of the study, here we shall
mention two key factors - the number of newly infected patients on a daily basis
and the excess mortality. According to the official information of the World
Health Organization (WHO), the highest numbers of daily infections were not
reported in the first half of 2020 but after that period and throughout the first
half of 2022 (World Health Organization, 2023).

In terms of mortality, the first two quarters of 2020 were also not
exceptional compared to the following quarters up to and including the second
quarter of 2022. Mortality rate is an appropriate indicator because it gives a
clearer picture of the impact of the COVID-19 pandemic by representing the
difference between the observed mortality rates and rates considered normal
based on historical data. The Economist database (2023) shows, in terms of
information comparable across many countries, that subsequent excess
mortality is comparable and even sometimes higher than the rates in the first
half of 2020.

This leads to the conclusion that it cannot be proved that health effects
were severe only at the beginning of the pandemic and that economies were able
to recover only when they were mitigated as such a claim does not correspond
to the empirical data.

Regarding the second aspect - restrictive response measures — we need
a measure of their stringency in individual countries. Such a measure was
compiled by a group of researchers from the University of Oxford (Hale et al.,
2021) under the name of COVID-19 Stringency Index. It summarizes the
stringency of lockdown measures in terms of 9 metrics: school closures; work-
place closures; cancellation of public events; restrictions on public gatherings;
closures of public transport; stay-at-home requirements; public information
campaigns; restrictions on internal movements; and international travel cont-
rols.

The index takes values between 0 (0 = lack of restrictive response) and
100 (strictest response) (Hale et al., 2021) and is calculated on a daily basis.
Data for some key economies, such as the USA, Italy, Spain, Germany, France,
the Netherlands, and Greece can be compared. The response in Bulgaria can
also be compared as data for our country is available and can further expand the
scope of the analysis.

Assuming that a value below 40 indicates relatively less strict response,
we can check when the index for any given economy falls permanently (i.e. for
at least two consecutive months) below this threshold. The comparison shows
that for all the economies stated above, without exceptions, the defined
condition is met only in 2022 and not before that.
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Therefore, our conclusion is that it cannot be proved that the strictest
restrictions were in the first half of 2020 and their easing led to a change in the
phase of the business cycle. The reason for the reversal of the dynamics of the
business cycle is not the easing of restrictive measures.

Obviously, exogenous constraints on the macroeconomic system are
present for an extended period rather than just for the duration of the COVID-
19 recession. This is true both for health effects and for the measures to contain
and control waves of contagion. Thus, the analysis leads to the following
general conclusion: The change in the dynamics of the business cycle and
the transition to a phase of recovery and upswing is not due to the easing
of exogenous constraints and the triggering of automatic adjustment
mechanisms of the macroeconomic system.

The logical conclusion from this finding is that the macroeconomic
stabilization policy should be considered the main drive of the recovery
processes. In the absence of opportunities for market flexibility in the conditions
of externally set barriers, the stabilization role of monetary and fiscal policy
during the COVID-19 crisis is paramount.

This logical conclusion is confirmed by empirical studies. Heimberger
(2023) uses data for 28 advanced economies and argues that fiscal policy during
the pandemic was countercyclical. Chudik et al. (2021) apply a threshold-
augmented Global VAR model to 33 countries, the results of which suggest that
fiscal policy had a key role in mitigating the effects of the COVID-19 exogenous
shock.

Deb et al. (2021) analysed data for 52 economies and concluded that the
implementation of various fiscal policy measures stimulated economic activity,
increased confidence and reduced unemployment. Haroutunian et al. (2021)
examined fiscal expansion in the Euro area countries and found evidence of its
stimulating effect.

Carvalho et al. (2021) modelled data for 45 countries and estimated that
for every 1% increase in public spending there is a 1% increase in economic
activity. Based on specific macroeconomic modelling, Gourinchas et al. (2021)
estimated that, globally, fiscal policy offset 8% of the decline in output. Di
Pietro (2020) estimated that fiscal stimulus in Italy reduced the negative impact
of the pandemic on GDP by 25%.

Feldkircher et al. (2021) used a mixed frequency VAR model with data
on industrial production, unemployment, inflation, stock prices, interest rate
spreads, etc. regarding the effectiveness of the Federal Reserve's monetary
policy during the COVID-19 pandemic. The results show that monetary policy
resulted in an increase of output and stock prices, an improvement of long-term
financing conditions, and a depreciation of the US dollar.
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The Bank for International Settlements published a collection of 21
studies, each dedicated to a specific country, and analysing the interaction
between monetary and fiscal policy during the pandemic (Bank for International
Settlements, 2022). The studies show that this interaction has led in individual
countries to a positive effect on macroeconomic activity, having a key role in
overcoming recession.

2. Macroeconomic policy and the specifics of the COVID-19
economic shock

The unexpected occurrence of the COVID-19 exogenous shock placed
the heavy burden of making concrete action strategy decisions on the
macroeconomic policy. The core of these decisions was the choice between an
active or passive strategy. Active policies implies that the monetary and fiscal
policy should play a stabilization role. In our case this had to be implemented
as an expansionary monetary-fiscal mix.

The key question is to what extent one can talk about the necessity and
justification of such a direction of the macroeconomic policy, which is also
related to one of the hypotheses formulated at the beginning of the study. In
order to answer this question and test the hypothesis, we have to define the
characteristics of the crisis and the environment in which it occurs.

The term exogenous shock is of utmost importance for this endeavour.
Unlike many other crises, the one that began in March 2020 was not the result
of successive economic processes. It was not the result of a natural process of
evolution of the macroeconomic system. The COVID-19 pandemic cannot be
characterized as a cause of “creative destruction” the way Joseph Schumpeter
defines this essential systemic feature in the context of evolutionary economic
development, i.e. when the macroeconomic system operates inefficiently, crises
are considered to have remedial effect as they have the potential to improve the
efficiency of economic agents and the efficiency of economic activity in
general.

In the case of the COVID-19 crisis, the cause is external to the economic
system, and, therefore, the implementation of a macroeconomic stabilization
policy cannot be seen as an obstacle to the natural process of correcting the
direction of economic initiatives that would either make the inefficient
economic entities improve their economic results or go out of business. Since
the shock is exogenous, this crisis does not represent a creative destruction or a
need to "purge" the economies that could possibly be prevented by fiscal and
monetary policy intervention..
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Added to this is the aforementioned inability of the macroeconomic
system to adjust automatically. The externally imposed stalling of economies
due to what is happening in the healthcare sector and the associated restrictive
measures is something that requires the implementation of an active
stabilization policy as an alternative.

In the conditions of the exogenous shock of COVID-19, we needn’t
eliminate the ineffective endogenous causes of the crisis but protect the efficient
economic agents. At the onset of the crisis, there are many businesses in the
individual economies that, from an economic point of view, have done what
they must over the years to operate successfully, have invested quite a lot in
their development and their activity is useful. On the other hand, the barriers put
in place during the pandemic are "unnatural" for the macroeconomic system.
During this period, they risk not only to loose certain well-performing firms,
but also to face some more serious overall negative effects in the long term,
leading to a reduction in production potential —i.e. long-term "scarring effects".

Another aspect is related to incentives and stems from the theory of
asymmetric information, according to which one of the main problems in
economic activity is the moral hazard. Economic agents that do not have to face
the consequences of their inefficient decisions and actions will be motivated to
keep acting as they do. The possible implementation of an expansionary
monetary and fiscal policy would provide help for such economic agents instead
of doing something more useful — let them modify their behaviour according to
the negative consequences. In other words, negative effects need to be
experienced rather than spared. Protecting inefficient agents would create
incentives to further increase inefficiency in the economy.

However, in the conditions of the COVID-19 crisis, such logic does not
apply because the crisis is not the result of accumulation of imbalances and
inefficient activities of the economic agents, i.e. the macroeconomic policy
aimed at overcoming the COVID-19 shock does not imply a moral hazard. Its
being referred to as a hazard is justifiable when analysing macroeconomic
policy problems such as the too-big-to-fail policy. The engagement of the
government and the central bank to bail out large inefficient enterprises (both
in the financial and the non-financial sectors) can lead to serious negative effects
for the economy, including crises. According to some researchers, for example,
this was the main cause of the Korean crisis in 1997. In the case of the COVID-
19 shock, such a risk did not exist, since there was no protection of inefficient
or "faulty" companies causing problems for the economy but the business
entities were protected from effects that had originated outside of the system.
Thus, the case of the pandemic does not imply a moral hazard and distortion of
incentives when taking measures to protect the economy.
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Another aspect to consider is the level of uncertainty as a fundamental
element of the macroeconomic environment. It can be evaluated using certain
market indices, such as the CBOE Volatility Index of the Chicago Stock
Exchange (Chicago Board Options Exchange, CBOE) known as VIX as well as
the based on trading on the Eurex Exchange trade index EURO STOXX 50
Volatility Index traditionally denoted as VSTOXX. On February 20, 2020, the
former had a value of 17.08 and the value of the latter was 15.75. On March 13,
these values were already 82.69 for VIX and 85.62 for VSTOXX.

This indicates an extremely rapid and large increase in the level of
uncertainty in the American and European economies. The exogenous shock
was completely unexpected, the economic agents were unprepared, what was
happening was beyond their expectations, the outcome of the situation was
unclear and the consequences could not be predicted accurately. All this led to
great uncertainty, which required the implementation of a macroeconomic
stabilizing policy.

Special attention should be paid to the financial sector in view of the fact
that financial crises are one of the main forms of deterioration of the
macroeconomic environment. The effect on the financial system can be
measured by the financial stress indices for 2020. St. Louis Fed Financial Stress
Index had a value of -0.6247% on February 14" and reached 5.3145% on March
20", The New Composite Indicator of Systemic Stress for the Eurozone
increased from 0.0238 on 20 February to 0.6779 on 18 March. On February 14,
the value of the Global Office of Financial Research Financial Stress Index was
-3.804, and on March 19™ it was already 10.266.

All this indicates a very rapid and significant worsening of the situation
in the financial sector and a huge increase of the risk of a financial crisis.
Macroeconomic policy plays a key role in such situations (Todorov, 2012).
Therefore, in the COVID-19 crisis, financial stability is a function of
stabilization intervention through monetary and fiscal policy. The need for
such a quick and decisive intervention is evident, because the departure of the
financial system beyond the limits of financial stability means an additional and
even more serious reduction of the macroeconomic activity and an exacerbation
of the recessionary processes.

3. Weaknesses of the implemented macroeconomic policy
The beneficial effects of a stabilization monetary and fiscal policy have
already been highlighted but they do not mean that everything being imple-

mented by central banks and governments in the course of the COVID-19
pandemic should be considered positive. The analysis would not be complete
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and sufficiently critical without discussing the specific weaknesses in the
implementation of the policy to smooth out the large short-term deviations in
macroeconomic activity. The identification of such weaknesses provides an
opportunity to improve the process of conducting the stabilization policy in
view of the specific influence of exogenous shocks on business cycle dynamics.

The above analysis shows that the decisive and rapid intervention of
central banks in the transition to a recessionary phase of the business cycle in
the first two quarters of 2020 is a reaction to macroeconomic policies that have
a positive effect on economic activity. However, is the subsequent monetary
policy as flexible and adequate to the changing short-term macroeconomic
equilibrium?

12

10

=== Annual HICP inflation in the Eurozone (%)
Key ECB interest rates

Source: Eurostat and the European Central Bank.
Figure 1. Actual HICP inflation in the Eurozone and key ECB interest rates
for the period January 2020 — May 2023 (monthly data)

A striking example in this regard is the monetary policy in the Eurozone.
Figure 1 shows the dynamics of the annual inflation rate in the Eurozone in
terms of the Harmonized Index of Consumer Prices (HICP) used by the ECB
and the key ECB interest rates which are indicative for the Bank's monetary
policy. The data confirm the need for expansionary policy during the recession,
but also show the delayed reaction to the rising price level from the beginning
0f2021. A serious and rapid increase in the money supply has a beneficial effect
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initially, but as the symmetric 2% inflation target is reached and prices continue
to rise rapidly, the need for a change in policy direction becomes apparent..

The European system has always had a hierarchical mandate with price
stability as a priority. At the same time, for the entire period of existence of the
common monetary policy within the framework of the third stage of the
Economic and Monetary Union, the inflation rates have never even approached
double-digit values. The need to move to a restrictive monetary policy was long
denied by the Governing Council of the ECB, whose official position was that
inflationary pressures were temporary and did not require specific discretionary
measures'. Time has shown the fallacy of this judgment. When a central bank
sharply increases liquidity in the monetary sector, it has to react promptly in the
opposite direction in order to avoid the negative effects of the emergence of
high inflation rates. The ECB's overall mandate and monetary strategy are based
on such a balance.

The monetary strategies of other leading central banks such as the
Federal Reserve (FED), the Bank of England (CBUK), the Reserve Bank of
Australia (RBA) and the Bank of Canada (CCB) also assign a key role to
maintaining price stability. In comparative terms, it can be argued that these
countries also do not show sufficient flexibility to respond adequately by
limiting inflationary processes. Inflation rates in these economies follow similar
upward dynamics from 2021. At the same time, the transition to a restrictive
monetary policy was initiated in March 2022 by the FED and the CCB and in
May by the RBA. The CBUK had the fastest reaction — restrictive measures
were implemented on December 16, 2021, and the ECB was the slowest to react
- on July 27, 2022..

There are weaknesses in the fiscal response to the crisis as well. Tracing
the way in which the fiscal stabilization policy was implemented shows that its
advantage over the monetary policy in terms of precision was not used in the
best possible way. The purchase of assets, the increase in liquidity and the
reduction of short-term and/or long-term interest rates by central banks have a
general impact on economic entities. Fiscal measures can be much better
targeted and precise and can be used discretionary according to the degree to
which the various sectors or geographical regions of the economy are affected.
It was not used well enough during the pandemic. In the conditions of an
exogenous shock, some governments followed a general implementation
approach without sufficiently taking into account the need of individual entities

! See for example
https://www.ecb.europa.eu/press/accounts/2022/html/ecb.mg220407~8e7069ffa0.en.html
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for fiscal support. Thus, budgetary measures were not targeting optimally.
Funds were allocated to economic agents that were relatively unaffected by the
pandemic, which indicates discretionary intervention inefficiency.

This was confirmed empirically by Gourinchas et al. (2021), who
examined the specific features of fiscal measures during the COVID-19 crisis
based on data for 50 sectors in 27 economies. They come to the conclusion that
"fiscal policy was poorly targeted: most of the funds disbursed went to firms
who did not need it." To this must be added the issue regarding the correct
allocation of certain grands, such as those in the energy sector, in terms of their
size and the extent to which they are needed (Gercheva, 2021).

Besides the beneficiary companies, there is another related aspect — the
fiscal support to households. In this regard, the policy implemented during the
pandemic aimed to protect their income in the extraordinary conditions in order
to support consumption as an element of aggregate demand. Murphy, C. (2023)
finds empirical evidence of over-compensation through budgetary measures.
According to his calculations for the US economy, for every $1 of private sector
income lost, $2 were given in fiscal compensations.

Another weakness is associated with a specific budgetary instrument -
during the pandemic, some governments used public investment as a stabi-
lization measure. Such expenses are made over long periods of time. Similar
measures were also implemented on supranational level within the framework
of the EU budget and funding. However, this was not necessary during the
exogenous shock, as there was a need for short-term stabilization rather than
long-term policy for economic growth for years to come. A stabilization policy
is focused on short-term support to mitigate the effects of the crisis and protect
economic entities from the immediate negative effects.

Thus, the bias of the fiscal policy, like that of the monetary policy, was
changed rather late. According to Murphy’s (Murphy, C. (2023)) calculations
the additional and long-term expenditures along with continued expansionary
policy lead to excess demand, which in turn leads to an increase in inflation by
3% on an annual basis. This, according to Murphy, is combined with distorting
economic incentives and growing inequalities as a fiscal effect. Another study
conducted by de Soyres et al. (2022) of the Federal Reserve estimated that the
fiscal stimulus added 2.5% to US inflation.

All this leads to the aggravating of another unwanted problem - that of
fiscal sustainability. Short-term measures put a heavy burden on central
budgets and increase the government debt. Taking on larger long-term
commitments further increases the risks of debt problems and sovereign debt
crises in the future.
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Conclusion

The study on the role of macroeconomic stabilization policy during the
economic crisis caused by the COVID-19 pandemic leads to specific conc-
lusions. Some of them have already been described in the text above. However,
in this section we shall draw conclusions and summarise the finding regarding
the tested hypotheses.

Hypothesis 1, which states that considering the specific characteristics
of the COVID-19 exogenous shock, there was a need for a quick and decisive
response by means of a macroeconomic stabilization policy, was confirmed.

As a shock which is non-economic in nature, it placed the economies in
different macroeconomic conditions by creating "unnatural” obstacles to the
usual economic activities from an economic point of view, eliminating the need
to recover the economy from the effects of the crisis by purging the inefficient
economic agents and supporting the efficient ones, creating moral hazard from
the implementation of monetary and fiscal stabilization policies, drastically
increasing uncertainty, subjecting the financial system to great stress that is
pushing it beyond the boundaries of financial stability, etc. Thus, the very rapid
and significant deterioration of the macroeconomic environment and the
contraction of macroeconomic activity necessitate a quick and decisive
stabilization reaction by means of macroeconomic policy interventions. .

Hypothesis 2, which states that expansionary macroeconomic policies
played a key role for the recovery of the economies from the COVID-19
recession and their subsequent growth, was confirmed as well.

The results from the analysis show that we cannot claim that health effects
were severe only at the beginning of the pandemic, nor that the most stringent
restrictions were implemented in the first half of 2020. This means that the two
conditions to trigger the automatic adjustment mechanisms of the macro-
economic system were not met. Crucial to changing the phase of the business
cycle is the impact of the expansionary monetary-fiscal mix implemented by
central banks and governments.
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