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GOVERNANCE MODELS AND
PANDEMIC OUTCOMES:
ANALYSING THE IMPACT OF
STRINGENCY, ECONOMIC
STRENGTH AND HEALTH
SYSTEM CAPACITY ON EXCESS
MORTALITY

ABSTRACT

Purpose: This paper explores the anti-epidemic policies of Italy, Germany, and Sweden in response to the
COVID-19 pandemic in the period 2020—-2022. The degree of decentralization, the stringency index, and
the universal health coverage (UHC), expressed as the percentage of the gross domestic product (GDP),
present distinguishing characteristics of the three crisis management models, making them essential for
exploring their correlation with excess mortality.

Methodology: The mixed-method approach is used in this research. The study uses a qualitative cross-case
design, incorporating countries with various combinations of key factors, allowing for the analysis of the
causes of outcome variation. Given the temporal heterogeneity of independent variables, the quantitative
analysis relies on the Mixed Data Sampling (MIDAS) regression model.

Results: The MIDAS regression analysis of excess mortality shows a statistically significant positive correla-
tion with both average population age and healthcare expenditure, where the latter is contrary to expecta-
tions. GDP per capita and the proportion of women in total population are negatively correlated with excess
mortality. In this sample, UHC and daily stringency indices are not statistically significant, indicating no
detected association with excess mortality.

Conclusion: The presented analysis of Italy, Germany, and Sweden affirms that the demographics and the
economic capacity, as opposed to the stringency index, shape excess mortality. The null effect for UHC and
the surprising direction of the health-spending estimate suggest that the governance and productivity of
resources matter more for pandemic performance than the magnitude of the budget.
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1. Introduction

The concept of crisis has become conventional,
and the recurring emergence of economic, educa-
tional, and social crises has led some scholars to
label the present era as the “century of crises” (Za-
mili, 2014). The COVID-19 pandemic is a health
crisis, since the spread of SARS-CoV-2 produced
cascading disruptions in public health, economic,
and political contexts and affected the entire pop-
ulation. It caused a tragic loss of human life and a
level of global economic insecurity not seen since
the 2008 financial crisis (Song and Zhou, 2020;
Brada et al.,, 2021). It reshaped nearly all spheres
of life and posed an ultimate challenge for po-
litical leadership (Sahu, 2021). To prevent spread,
countries introduced unprecedented measures,
including quarantines to minimise social interac-
tions, limits on travel, and school closures. Yet the
literature indicates no consensus on an optimal
strategy for managing such emergencies. Scholar-
ship has shifted from discrete policy elements or
isolated decisions toward complex processes and
interactions among policy actors within institu-
tional structures (Weible et al., 2020). Berman et
al. (2023) highlight recent evidence that states’
conduct during COVID-19 was conditioned by
contextual factors that steered policy develop-
ment. Given pronounced differences in approach-
es, implementation, and health outcomes, these
authors argue that future analyses should focus
on key causal drivers, including institutional rules,
governance mechanisms, political context, and
the structure of health systems, with emphasis on
public health and crisis decision-making. In line
with these considerations, Vampa (2021) notes
that the pandemic sparked far reaching debates on
the design of public policies capable of delivering
coordinated and effective responses while recog-
nizing territorial dynamics. However, the mecha-
nisms linking territorial configurations to policy
performance remain undertheorized and empiri-
cally underexamined. Evidence remains fragment-
ed, since single country accounts dominate and
multi-country analyses often treat territorial gov-
ernance as background. This article addresses part
of that gap by providing a structured cross-case
comparison of Italy, Germany, and Sweden from
2020 to 2022 and by testing relationships between
excess mortality, socioeconomic indices, and re-
strictive measures.

2. Literature review

The COVID-19 pandemic exposed weaknesses in
governing institutions, inadequate crisis prepar-
edness, and the absence of effective strategies. A
shortage of timely and reliable information hin-
dered evidence-based policymaking. Limited
analytical capacity among political actors contrib-
uted to delayed responses and an inability to take
prompt, effective decisions in emergencies (Howl-
ett, 2009). Consequently, the role of political actors
requires careful analysis, as they bear political re-
sponsibility for the implementation and outcomes
of public health policies.

Many scholars argue that standardization within
the health system enhances governance efficiency
and they, therefore, advocate for a centralized ap-
proach that facilitates hierarchical decision-making
structures (Elson, 2009; Zhong, 2010), a view fur-
ther supported by Gilbert and Picard (1996), who
concluded that centralization is optimal when the
central government has full access to information
related to costs. Similarly, centralization enables
economies of scale and prevents the suboptimal
use of scarce resources by local government stake-
holders (Rubio, 2011). However, universal solutions
often fall short of expectations. Political tensions
and disputes among different governance levels
frequently cause disruption within the centralized
systems (Tselios, 2023). Scholars highlight that
decentralized systems, by contrast, promote bet-
ter knowledge acquisition and usage, particularly
when being informed about local circumstances is
crucial. Finally, some scholars advocate for a hybrid
model, suggesting that a combination of centralized
and decentralized systems may foster governance
synergies (Maltsev, 2023).

During the COVID-19 pandemic, critical informa-
tion was frequently replaced, shaping the distinc-
tive responses of political actors who worked based
on the information available at a given time. Re-
sponses to the COVID-19 pandemic varied among
countries not only in terms of scope, intensity, and
speed of reaction, but also exhibited considerable
variations within countries. This research focuses
on three EU member states: Italy, Germany, and
Sweden.

In Italy, the primary decision-makers responsible
for anti-epidemic measures were national political
authorities. As the Italian Constitution does not
offer distinct provisions for internal emergencies,
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the government, invoking the legislative decree of
the Civil Protection Code, declared a state of emer-
gency on January 31, 2020 (Parolari, 2024). Italy’s
multi-level governance further obstructed policy
implementation. Legislative and administrative
authority is shared between central and regional
governments. Within the healthcare system, the
central government allocates healthcare funding
by regions, while regional government is responsi-
ble for the organization of health services (Bosa et
al., 2022). During the first wave of the pandemic,
national measures were not differentiated. Namely,
the same measures uniformly applied across all
regions, regardless of infection rates. The lack of
coordination between the national and regional
government emphasized the issue of governmental
emergency measures, highlighting the lack of insti-
tutional collaboration and sufficiently defined and
targeted measures. This prompted the adoption of
the Law Decree, which authorized regional gov-
ernments to propose and implement urgent meas-
ures related to the COVID-19 pandemic, including
stricter restrictions than those proposed by the
national government. As a result, regional meas-
ure differentiation emerged, allowing local govern-
ments to tailor measures based on their contagion
index (Nicola & Scaccia, 2021). Italy subsequently
split their regions into zones and adopted a color-
coded risk classification system: red zones indicat-
ed high-risk areas, orange zones medium-risk, and
yellow zones low-risk, based on the infection rates,
active case numbers, and hospital capacity (Pela-
gatti & Maranzano, 2021). The color-coded system
remained in place until March 31, 2022, when Italy
officially lifted the state of emergency (Parolari,
2024). The effectiveness of the pandemic response
was hindered by the fact that, for example, the em-
ployee expenditure restrictions introduced in 2004
resulted in a decline in the professional capacities
of healthcare personnel (Noto et al., 2020). Further-
more, the bailout programs implemented in 2007 in
certain regions led to a reduction in hospital capac-
ity, a freeze on staff recruitment, and the introduc-
tion of additional co-payments for pharmaceutical
expenses (Bordignon & Turati, 2009; Piacenza &
Turati, 2014). To combat the pandemic, the decree
Cura Italia, adopted on March 17, 2020, allocated
an additional €1,410 million to the national health
requirement and extended tax credits for work-
place sanitization and protective equipment (Italian
Government, 2020). In comparative perspective,
Italy’s fiscal stimulus was relatively modest. During

the same period, Germany set up 11% of GDP of ad-
ditional spending and foregone revenues and 24%
of contingent liabilities (IMF, 2021a).

Germany is a federal state composed of sixteen
constituent states, where the responsibility for
public healthcare is delegated to local health au-
thorities. Local authorities had the autonomy to
adapt national-level pandemic measures, includ-
ing restrictions on public gatherings, suspension of
mass events, closure of schools, restaurants, bars
and shopping centers, as well as the imposition of
quarantines and the temporary closure of domes-
tic borders, to suit local needs. The only exception
was the unilateral and centralized decision to close
international borders (Hegele & Schnabel, 2021).
In collaboration with the Robert Koch Institute
and other research institutions, local authorities
collected and analyzed available pandemic-related
data, thereby contributing to Germany’s overall
pandemic management efforts (Brunn et al., 2022).
However, by early 2021, it became apparent that
the uniformity of the federal state strategy was
inadequate. In response, the Infection Protection
Act was amended in April 2021 to introduce the
“emergency brake” measures, which empowered
the federal government to enforce mandatory cur-
fews and other restrictive measures (Hyde, 2021).
The main mechanism Germany used against the
COVID-19 pandemic was based on four core prin-
ciples: prevention, detection, containment, and
treatment (Wieler et al., 2021). In 2022, per capita
health spending was €7,767 (adjusted for differenc-
es in purchasing power), the highest in the EU and
among the highest in the WHO European Region
(Bliimel et al., 2024). Such substantial investment in
healthcare provided a well-coordinated and stable
healthcare system, together with professional and
scientific institutions, which constituted an impor-
tant foundation for Germany’s management of the
SARS-CoV-2 outbreak. Testing centers were rap-
idly set up, with high daily sample collection, and
the country efficiently used its extensive intensive
care unit capacity. Even though the COVID-19
pandemic brought about the deepest recession in
Germany’s post-war history, the economy regained
stability by October 2020. This stabilization was
supported not only by extensive aid programs at all
levels of government and by a Keynesian-inspired
fiscal strategy that accepted declining tax revenues
while covering additional spending through public
borrowing, but also by the crucial role of the Fed-
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eral Ministry of Finance and the Federal Ministry of
Economic Affairs, which relied on their prior expe-
rience in managing the 2008 global financial crisis
(Auerbach, 2012; Farber, 2021).

During the COVID-19 pandemic, Sweden did not
declare a state of emergency;, as its constitution per-
mits such a declaration only in times of war (Pierre,
2020). Instead, the Swedish response placed re-
sponsibility on citizens, relying heavily on volun-
tary social distancing and individual self-regulation.
This approach was underpinned by Sweden’s legal
framework and cultural emphasis on safeguarding
fundamental human rights and fostering civic ac-
countability. Swedish core strategy for making new
measures aimed at “flattening the curve” and was
aligned with the objectives of Sweden’s 2019 emer-
gency pandemic plan: to reduce mortality, mini-
mize population morbidity, and mitigate adverse ef-
fects on individuals and society. The Public Health
Agency of Sweden (PHA) played a central role in
shaping the national pandemic response strat-
egy. The PHA issued voluntary guidelines, recom-
mending proper hand hygiene, physical distancing,
staying home when ill, and avoiding non-essential
travel (ibid.). The majority of decisions in Sweden
were made through a centralized approach, with
21 regions following national guidelines (Askim
& Bergstrom, 2022). Although the government is-
sued guidelines, each region bore responsibility
for the performance of the healthcare system, and
its coordination was facilitated by the Swedish As-
sociation of Local Authorities and Regions (ibid.;
Pierre, 2020). By the end of 2020, regions began
adapting measures according to the virus spread
rate (Pierre, 2020). The Swedish model faced wide-
spread criticism, particularly for delays in issuing
recommendations and the perceived laissez-faire
approach by authorities. In response, a temporary
Pandemic Law was passed in January 2021, which
enabled the authorities to take more assertive ac-
tion toward suppressing the spread of the virus, in-
cluding limitations on the size of public and social
gatherings, temporary closures of hospitality and
other business activities, and reinforced guidelines
on physical distancing and remote work (Winblad
et al., 2022). The Swedish government introduced a
comprehensive package of financial relief measures
in anticipation of the economic downturn expected
from the containment policies. According to IMF
(2021b), the authorities’ extensive support program
was both well-timed and well-suited to the circum-

stances. The Swedish Parliament approved twelve
budget amendments directed at citizens, busi-
nesses, and vulnerable groups in the first year of the
pandemic (Government Offices of Sweden, 2020a).
These measures included combined tax cuts of ap-
proximately €0.76 billion in 2021, €0.94 billion in
2022, and €1.51 billion in 2023 (Government Of-
fices of Sweden, 2020b). The National Institute of
Economic Research estimated that the measures
implemented in 2020 in response to the pandemic
outbreak amounted to approximately €17.27 bil-
lion (National Institute of Economic Research,
2020). Furthermore, to ease the financial burden on
companies and safeguard employment, a furlough
scheme was introduced, employers’ social security
contributions were reduced, and rental subsidies
were provided for vulnerable sectors such as con-
sumer durables, hotels, and restaurants (Govern-
ment Offices of Sweden, 2020b).

3. Methodology

This study uses an exploratory research design to
deepen the understanding of key dimensions of
governance structure, the strictness of contain-
ment measures, health system preparedness, and
economic capacity, and to examine how these fac-
tors relate to policy effectiveness measured through
excess mortality (Mueller, 2004). Existing research
remains fragmented, since most analyses concen-
trate on individual countries, while cross-national
studies rarely place territorial governance at the
center of explanation. In response to this limita-
tion, three cases were selected to reflect contrasting
state organization and decentralization, providing
a basis for comparing institutional responses to
the COVID-19 pandemic. The cases of Italy, Ger-
many, and Sweden were examined with the aim
of capturing distinct approaches to policymaking,
particularly in the implementation of anti-epidemic
policies. Italy adopted a centralized approach, while
Germany, as a federal state, followed a decentral-
ized one. In contrast to the mandatory measures
enforced by these two countries, Sweden pursued
a more liberal approach, grounded in voluntary
public compliance with government recommen-
dations. Moreover, unlike Germany and Sweden,
which actively involved scientists in shaping their
pandemic response strategy, Italy largely depended
on its political institutions. These cases collectively
illustrate distinct models of crisis management,
which become relevant when examining their rela-
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tionship with excess mortality. Nevertheless, while
Italy, Germany, and Sweden are heterogeneous ex-
amples of crisis management strategies, they do not
capture the full complexity of all EU member states.
Accordingly, any generalization should be made
with caution given the small-N design and the ar-
ticle’s limited scope. In this context, it is crucial to
extract lessons related to factors identified in this
study that may influence countries’ crisis manage-
ment and pandemic response, and to derive appro-
priate conclusions based on them.

This research uses qualitative and quantitative ap-
proaches, indicating a mixed-methods design.
Saunders et al. (2003) note that the combination of
quantitative and qualitative methods improves the
generalization and validity of research findings. The
use of both methods allows for an in-depth exami-
nation of the characteristics and specificities of the
units of analysis, which are elements that are often
overlooked in studies which are purely quantitative
(Landman, 2002). This integration represents the
core advantage of the mixed-methods approach.
Namely, by leveraging the complementarity of qual-
itative and quantitative analyses, researchers enable
a more nuanced and thorough understanding of the
phenomenon (Johnson et al., 2007).

Italy, Germany and Sweden constitute the three
units of analysis and the foundation of the quali-
tative framework, designed as a cross-case study.
As Gerring (2008) argues, this selection strategy
reflects the most diverse case selection, which is
particularly suitable for this research as it aims at
exploring the correlation between excess mortality
and various economic, health, and political factors
in countries characterized by distinct governance
structures. The cases were chosen to capture a
spectrum of variation in relevant variables, which
in turn shaped differences in outcomes. Thereby,
the method of selecting the most diverse cases is
emphasized due to the representativeness of ac-
quired results compared to other small-sample
methods (ibid.). Cross-case analysis is employed in

this research. This method is suitable as it investi-
gates processes and outcomes in each case, identi-
fies patterns and combinations of factors contrib-
uting to differences in outcomes, and explains how
these are determined by local conditions (Miles &
Huberman, 1994).

The analysis of quantitative data relies on the ap-
plication of the MIDAS regression model. MIDAS
regression is a statistical analysis that allows for
modeling relationships between variables meas-
ured at different temporal frequencies (such as
daily, weekly, and annual data), without requiring
aggregation to a common, lower frequency. This ap-
proach enables the informational richness of high-
frequency predictors and contributes to more pre-
cise modeling of dynamic effects over time (Ghysels
et al., 2004; Ghysels et al., 2007). In this research,
MIDAS regression was applied to examine the ef-
fects of daily public policy measures (e.g., stringen-
cy measures) and annual socioeconomic indicators
(e.g., GDP and healthcare expenditures) on weekly
excess mortality during the COVID-19 pandemic.
The utilization of this methodology allows for the
comprehensive use of information from a mixed-
frequency dataset, minimizes information loss due
to aggregation, and captures nuanced, time-lagged
effects of policy interventions on health-related
outcomes (Ghysels et al., 2007).

Secondary data analysis is employed through a sys-
tematic examination of existing documented sourc-
es. The approach integrates theoretical frameworks
with established datasets to inform the design of
effective anti epidemic policies. Publicly available
data were drawn from the World Health Organiza-
tion (WHO), the World Bank, Eurostat and the Or-
ganisation for Economic Co-operation and Devel-
opment (OECD), supplemented by other relevant
sources.

The list of variables tested in this research is pre-
sented in Table 1 below.
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Table 1 List of research variables

Concept Operationalization Data source
Dependent Difference between the number of
P Excess mortality reported fatalities and the expected OECD
variable iti
number of fatalities
Database: The Oxford Covid-19
Restriction measures Stringency index Government Response Tracker
(OxCGRT)
Independent -
variable GDP GDP per capita World Bank
Healthcare expenditure | Total public and private expenditure Eurostat
Health coverage UHC index WHO
Coptrol Age and gender Proport}on of women in total OECD
variables population; Average age

Source: Author

In order to analyze the collected data, the following
regression equation is specified:
&
Excess Mortality, = B, + Z* BiStringency Index
k=0 -k
+ B,GDPpc, + f,Healthcare Expenditure, + B, UHC, -

+ BsAgeY, + B AgeM, + P, AgeE, + B.FEM, + €,

In this formulation, the summation over k represents
the distributed temporal structure of the daily strin-
gency index, while ¢ denotes the time period during
which the variables were observed. All variables in-
cluded in the analysis were log-scaled prior to esti-
mation in order to standardize measurement scales
and facilitate meaningful comparative analysis.

The dependent variable in this research is excess
mortality and the data were collected from the
OECD. Excess mortality is calculated by compar-
ing the number of reported fatalities to the expected
number of fatalities, which is derived from the av-
erage number of deaths recorded over the five-year
period from 2015 to 2019 (OECD, 2023). The inde-
pendent variables in this research include restriction
measures, GDP per capita, healthcare expenditure,
and health coverage. Restriction measures are op-
erationalized through the stringency index, which
encompasses parameters such as school and work-
place closures, cancellation of public events, limita-
tions on mass gatherings, public transport suspen-
sion, stay-at-home requirements, and restrictions
on national and international travel (Mathieu et al.,
2020). These data are obtained from the OxCGRT,
a comprehensive database tracking governmental
policy related to implementing restrictive measures

(Hale et al., 2021). The total economic activity with-
in national economy is represented by GDP per cap-
ita, defined as the gross domestic product generated
by local producers, increased by product and service
taxes minus subsidies excluded from market prices,
divided by the average population size (World Bank,
2025a). Healthcare expenditure comprises total
public and private spending on the healthcare sys-
tem, including government schemes, social health
insurance schemes, compulsory private insurance
schemes, voluntary health insurance schemes,
non-profit institutions financing schemes, enter-
prise financing schemes, household out-of-pocket
payment, and rest of the world financing schemes
(Eurostat, 2025). The UHC index is calculated as the
geometric mean of fourteen tracer indicators cat-
egorized into four domains: reproductive, maternal,
newborn, and child health; infectious diseases; non-
communicable diseases; and service capacity and
access. The first domain includes indicators such as
family planning, antenatal care, vaccinations, and
paediatric care. The second domain covers treat-
ment parameters for tuberculosis, HIV, malaria, and
basic sanitation. The third domain assesses tobacco
use and the prevalence of hypertension and diabe-
tes. The final domain evaluates access to hospitals,
health workforce availability, and health security
(World Bank, 2025b). Demographic variables, in-
cluding the proportion of women in the total popu-
lation and average age, are incorporated as control
variables to account for population characteristics
across the countries included in the study.

The aforementioned variables are analyzed to test
the following theory-driven hypotheses, which link
governance, economic capacity, and health-system
efficiency to expected outcomes.
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Hypothesis 1 (H1): A higher stringency index is con-
nected to lower levels of excess mortality.

Building on the Italian case, where initially uniform
and weakly coordinated national rules were replaced
by delegated authority for stricter, locally tailored re-
strictions based on contagion indices, effective policy
response is contingent on decisive and targeted meas-
ures. Accordingly, H1 posits that a higher stringency
index is associated with lower excess mortality.

Hypothesis 2 (H2): Greater GDP per capita is nega-
tively correlated with excess mortality.

Evidence from Germany’s 11%-of-GDP package,
contrasted with Italy’s modest stimulus, shows how
economic strength enables expansive interventions
that bolster health care. This suggests that a greater
ability to finance additional spending through pub-
lic borrowing directly supports the health system
and thus lowers excess mortality.

Hypothesis 3 (H3): Increased healthcare expendi-
ture results in reduced excess mortality.

Drawing on Germany’s high per capita spending,
which enabled strong institutions and swift testing,
H3 posits that increased healthcare expenditure, by
strengthening structural and operational capacity,
reduces excess mortality.

Hypothesis 4 (H4): Wider UHC contributes to lower
excess mortality rates.

Consistent with governance-efficiency logic, UHC
enables uniform service provision that improves co-
ordination and access and lowers excess mortality.

Following the WHO’s assessment that SARS-CoV-2
posed a significant threat to global public health, a
Public Health Emergency of International Concern
(PHEIC) was declared on January 30, 2020. The
WHO declared a global pandemic on March 11,
2020. Three years later, on May 5, 2023, the WHO
determined that COVID-19 no longer constituted a
PHEIC. This study focuses on the period from 2020
to 2022, a period marked by widespread implemen-
tation of restrictive policy measures aimed at con-
trolling the pandemic (WHO, 2025).

While MIDAS regression analysis offers a meth-
odologically innovative approach to the analysis of
data with differing time frequencies, this research
is subject to several limitations such as the mod-
est sample size (specifically, the limited number of
countries observed), which may impact the statis-
tical reliability and the generalizability of the find-

ings. Additionally, the potential presence of mul-
ticollinearity among predictors could compromise
the stability and interpretability of the regression
estimates. The limited within-country variability of
key variables further reduces the likelihood of de-
tecting significant correlations. Moreover, although
the stringency index is widely used, it has inherent
measurement limitations, stemming from its op-
erational definitions and the manner of data collec-
tion. Lastly, the research may be affected by omitted
variable bias, as unobserved factors not included in
the model could influence the dependent variable.

4. Results

Table 2 shows the results of the conducted quan-
titative analysis. These estimates should be read as
indicative patterns within a small, purposive sample
and timeframe (2020-2022) and are not generaliza-
ble beyond the studied cases. The table includes the
regression coefficients for each variable, along with
the standard error, t-statistic, p-value, and the vari-
ance inflation factor (VIF). The VIF measures the
extent to which the variance of a regression coeffi-
cient is inflated due to multicollinearity. A VIF value
of 1 indicates no correlation between the observed
variable and the others in the model, while higher
values suggest increasing levels of multicollinearity.
According to commonly accepted interpretation
guidelines, a VIF value above 4 may warrant further
examination, whereas values exceeding 10 are typi-
cally considered indicative of severe multicollinear-
ity (Marquardt, 1970; Cohen et al., 2013). Among
the analyzed variables, a strong correlation was
identified between GDP per capita and UHC, indi-
cating significant multicollinearity. The high degree
of multicollinearity for LGDPPC (15.24) and LUHC
(11.44) means that coefficient magnitudes for these
covariates should be interpreted with caution. This
can be attributed to the fact that they were meas-
ured on an annual basis, and the number of obser-
vations is relatively small, which further highlights
one of the limitations of the research. This finding
underscores the need for caution in interpreting in-
dividual coefficient estimates, as multicollinearity
can inflate standard errors, obscure the independ-
ent contribution of predictors, and in some cases
alter the direction of estimated effects. The small-N
design of this study further amplifies these issues
and limits the generalizability of the findings, which
should therefore be regarded as indicative patterns
rather than definitive causal relationships.
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Table 2 Analysis results

Variable Coefficient Std. Error t-Statistic p-value VIE
Intercept (Bo) -0.13 1.75 -0.07 0.94 -
LFEMPC -0.2029 0.0185 -10.97 <0.001* 7.84
LMEANAGE 0.253 0.030 8.43 <0.001* 6.82
LGDPPC -0.100 0.00457 -21.88 <0.001* 15.24
LHEXP 0.101 0.00478 21.13 <0.001* 3.17
LUHC 0.4664 0.668 0.70 0.49 11.44

Series: LSTR(-0) Lags: 4
Lag0 -0.081 0.61
Lag1 0.093 0.59
Lag2 0.084 0.58
Lag 3 -0.108 0.61

Source: Author

The MIDAS regression results indicate that the
lagged effects of the stringency index are small and
fluctuate in sign. None of these effects are statisti-
cally significant, as evidenced by the Almon lag
polynomial results (p > 0.58). The distributed time
effects of the daily stringency index do not show
significance, suggesting that short-term changes in
the stringency index have no measurable impact on
excess mortality. Given the absence of statistically
significant evidence that recent variations in the
stringency index influenced excess mortality in the
examined model, the H1 is not confirmed. Within
the context of the present sample, this suggests that
short-term changes in policy stringency do not
demonstrate a measurable association with excess
mortality. However, this null result may partly re-
flect the limitations of the composite stringency in-
dex, which aggregates heterogeneous measures, as
well as the modest number of cases examined.

In contrast, MIDAS regression reveals that four vari-
ables have a statistically significant correlation with
excess mortality (p < 0.01). The log-scaled value of
the proportion of women in the total population is
significantly and negatively correlated with excess
mortality. Specifically, a 1% increase in the propor-
tion of women in the total population is associated
with a 0.2029% decrease in excess mortality. The log-
scaled value of excess mortality also exhibits a sta-
tistically significant, strong positive correlation with
the log-scaled average age of the observed country’s
population. An increase of 1% in the average age

corresponds to a 0.253% rise in excess mortality.
Interestingly, the log-scaled value of healthcare ex-
penditure is also statistically significantly and posi-
tively correlated with excess mortality, which is un-
expected as it contradicts previous findings. Namely,
a 1% increase in healthcare expenditure is associated
with a 0.1% increase in excess mortality. This finding
contradicts H3 set in this research, which is therefore
not confirmed. In addition, this relationship may re-
flect endogeneity or reverse causality, that countries
experiencing higher mortality subsequently increase
health-related spending, as well as inefficiencies in
the allocation of resources, or diminishing marginal
returns to expenditure beyond a certain threshold
(Hensher et al., 2024). Furthermore, the log-scaled
value of excess mortality is statistically significantly
and negatively correlated with the log-scaled value
of GDP per capita. The results indicate that a 1% de-
crease in GDP per capita leads to a 0.1% increase in
excess mortality, thereby confirming H2.

The UHC index does not exhibit a statistically sig-
nificant correlation with excess mortality in this
sample. The absence of a statistically significant
correlation between the UHC index and excess
mortality leads to the rejection of H4. Given both
its strong collinearity with GDP per capita and the
relatively static nature of the index as an annual
composite measure, this null result should not be
taken as evidence of an absence of relationship, but
rather as a reflection of measurement limitations
and the constraints of the present research design.
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5. Discussion

Lohsar (2024) analyzed 107 countries over the
same timeframe as this study, and found a statis-
tically significant negative correlation between
the stringency index and excess mortality in 2021,
with no association in 2020 or 2022, likely reflect-
ing low early immunity and widespread vaccination
by 2022. Similarly, Galmiche et al. (2024) reported
an inverse correlation across thirteen Western Eu-
ropean countries during the first thirty months. In
contrast, the MIDAS regression analysis conducted
in this research did not result in a statistically sig-
nificant correlation between the stringency index
and excess mortality. Because this finding differs
from prevailing scholarship, it should be inter-
preted in light of methodological limitations and
the pandemic context. The OxCGRT aggregates
diverse restrictions, so the heterogeneous effective-
ness of measures may be obscured and less effec-
tive measures can dilute the estimated impact of
pivotal measures (Brauner et al.,, 2021). In addition,
unmeasured factors such as compliance, variant
transmissibility and hospital occupancy may shape
the relationship between stringency and outcomes.

Using a global sample of more than 140 countries
that includes the three countries examined in this
study, Aizenman et al. (2022) find that a lower GDP
per capita is associated with higher excess mortal-
ity. Pizzato et al. (2024) examine 29 European coun-
tries from 2020 to 2023 and likewise report a sta-
tistically significant negative correlation between
GDP per capita and excess mortality. The results
obtained in this research align with those findings,
confirming a statistically significant negative corre-
lation between GDP per capita and excess mortality
for the three observed countries.

Several studies support H3 that greater healthcare
expenditure reduces excess mortality. Kapitsinis
(2021) analyzed 79 countries worldwide and found
a statistically significant negative correlation be-
tween healthcare expenditure and excess mortal-
ity. Barrera-Algarin et al. (2020) reported the same
pattern for 30 European countries. Extending this
literature, Moolla and Hiilamo (2023) assessed 43
countries (high income and upper middle income
economiies, as classified by the World Bank), evalu-
ating health system performance across financing,
provision and public health; their sample com-
prised OECD members and key partner economies
and again yielded a significant negative association.

By contrast, this study’s estimates for the three
countries indicate a statistically significant positive
correlation between log-scaled healthcare expendi-
ture and excess mortality, contradicting the prevail-
ing findings in the literature. This unexpected result
may reflect several factors. First, high healthcare
spending does not necessarily imply efficient allo-
cation; administrative complexity can impede ef-
fective deployment. In particular, COVID-19 high-
lighted the importance of prevention and primary
care, whereas budgets concentrated in costly hos-
pital care indicate suboptimal use of funds. Second,
regional disparities in access and broader social in-
equalities can attenuate the effect of high spending.
Third, reverse causality is plausible: countries fac-
ing severe waves may reactively raise spending, so
expenditures track higher mortality. Finally, beyond
certain thresholds, additional spending delivers di-
minishing returns (Hensher et al., 2024).

In this research, health coverage entered as an in-
dependent variable and the analysis did not yield
statistically significant results. By contrast, Wang
et al. (2022) found a statistically significant nega-
tive correlation between health coverage and excess
mortality across 74 countries. A likely explanation
for these differing results is measurement: the UHC
index is an annual, slow-moving composite, cal-
culated as the geometric mean of fourteen tracers
in four domains, which does not fully align with
wave-driven mortality and has limited sensitivity
to qualitative dimensions such as timely access to
care, health workforce availability and distribution,
and operational surge capacity, all closely linked to
excess mortality (Yanful et al., 2023).

6. Conclusion

In early 2020, the WHO declared the COVID-19
pandemic, and governments’ insufficient prepared-
ness resulted in severe consequences for the global
economy, national health systems, and societal
functioning. This research examines the pandemic
responses of Italy, Germany, and Sweden from 2020
to 2022, and emphasizes distinct crisis manage-
ment strategies. Italy adopted a highly centralized
model. Germany, consistent with its federal struc-
ture, delegated authority to regional governments.
Sweden pursued a more liberal approach, empha-
sizing recommendations and voluntary compliance
rather than strict enforcement.
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The paper’s primary scientific contribution is to  excess mortality suggests that institutional govern-
empirically test the relationship between govern-  ance and the efficient use of resources are more
ance models, economic capacity, health system  consequential for pandemic performance than ex-
characteristics, and COVID-19 excess mortality us-  penditure levels per se.

ing the MIDAS regression model. The analysis sug-
gests that the formal governance structure, whether
Italy’s centralized system, Germany’s federal model,
or Sweden’s liberal approach, was not the primary
determinant of excess mortality outcomes. This is
evidenced by the lack of a statistically significant
correlation between the stringency of anti-epidem-
ic measures and excess mortality in the studied
sample. Instead, the findings indicate that inherent
national characteristics, particularly economic ca-
pacity (GDP per capita) and demographic profiles
(average age), were the most significant factors
shaping pandemic outcomes. Notably, the observed
positive link between healthcare expenditure and

Given the ongoing relevance of the COVID-19
pandemic, more time and research are needed to
identify which strategies were truly effective. Cur-
rent non-pharmaceutical interventions analyses do
not yield a definitive ranking of specific measures,
underscoring the need for further investigation.
Priorities are to expand the sample to additional
countries, examine decentralization as a core ex-
planatory dimension, incorporate variables cap-
turing qualitative aspects of health system perfor-
mance (e.g., the Health Access and Quality Index),
and test immunization coverage as an independent
predictor of excess mortality.
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