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Abstract

Purpose – This paper analyses emergency management in two regions of Italy – Emilia-Romagna and
Veneto – in order (1) to understand whether they impact on the spread of local coronavirus disease 2019
(COVID-19) contagion and (2) evaluate which strategy works best.
Design/methodology/approach –A three-step method was developed consisting of (1) a regional incidence
curve analysis; (2) a descriptive statistical analysis of the respective operational measures related to the
COVID-19 curve stages; and (3) a dynamic Structural Equation Model.
Findings – The results show the effects of the models during the various stages of the local contagion,
focussing both on the two individual regions and a comparison of the way they responded.
Practical implications –Three theoretical implications are highlighted: (1) Better results are not necessarily
the outcome of increased expenditure; (2) The overall rigidity they both show does not work; (3) The decision to
centralize was, to some extent, effective for both regions.
Originality/value – The article empirically tests the effectiveness of emergency management in tackling a
single event. Instead of the widely-used normative approach, the authors adopted a descriptive one, which is
not frequently discussed in the emergency management literature.

Keywords Regional emergency management, COVID-19, Coordination model, Centralized model,

Decentralized model

Paper type Research paper

1. Introduction
As with all disaster events, the coronavirus disease 2019 (COVID-19) outbreak has
highlighted the key issue of emergency management for public agents. There are, however,
substantial differences between traditional crises and the current health crisis: although both
are exceptional situations, traditional crises are sufficiently predictable in terms of the
temporal and spatial scale (Capano, 2020).

In contrast, COVID-19 can be defined as a “creeping crisis” characterized by the
uncertainty of its temporal boundaries, which hinders rapid detection, and by the unforeseen
changes during its lifespan that exacerbate the problems for crisis managers and politicians
(Bernanke et al., 2019).

This situation leads to a worrying mix of urgency and deep uncertainty (Boin et al., 2020a,
b), and thus represents a challenge of unprecedented complexity. Thus, the difference
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between the characteristics of past crises and creeping should be projected in the different
institutional responses (Boin et al., 2020a, b).

In terms of the spatial dimension, the creeping impact of the COVID-19 crisis differs
markedly within countries and within regional/local governments. The evolution of the
contagion is highly asymmetric within countries, showing different ways of developing
before reaching its tipping point (Engstr€om et al., 2021). As a consequence, crisis responses
should be managed by those actors on the frontline in order to ensure the adoption of quick
and appropriate decisions in each region (Scaparra and Church, 2012). On this line, most
countries have experienced new joint management patterns between national and sub-
national governments, characterized by the coordination of the emergency powers required
in these circumstances.

Thus, understanding the dynamics of the COVID-19 emergency requires a shift from how
emergency management worked in the past to how it works today (Wolbers et al., 2018).

This study proposes an alternative descriptive approach, which focuses on how regional
agents perform their functions in these challenging circumstances (Schakel et al., 2016). The
two interrelated research objectives are, first, to analyse cases of Regional Emergency
Management (REM) in order to understand whether they are able to curb the spread of local
contagion. This approach is a specific short-term response whose sole aim is to mitigate the
hazard. It is not based on tackling the underlying causes of vulnerability or broader longer-
term recovery objectives aimed at returning the community to normal. Although it is linked to
a creeping crisis, it therefore poses fewer measurement problems than the latter objectives
whose long-term implications are still difficult to define. Second, a comparison of the mix of
tools deployed by the regions to respond to COVID-19 is an important step in assessing the
effectiveness of different policy designs, although strictly limited to the objective of reducing
the spread of the disease (Wankhade, 2011).

The overall aim is to help policymakers improve local crisis management structures by
drawing on lessons at the frontline. This can provide important contributions by examining
(1) the key policy objectives; and (2) the operational measures, together with the types of
agents involved and the coordination model deployed across the stage of a non-linear event.

The focus is on the Italian scenario from March to November 2020. Italy was the first
European country to record a case of COVID-19 with a significant increase in the number of
cases in just a few weeks. The response in Italy was mainly based on a central and regional
“stop and go” strategy because the trend fromMarch to November was characterized by two
waves, as in most countries across the globe. The first, from March 2020, forced the central
government to declare the longest lock-down ever experienced in Europe. A rebound of the
epidemic was recorded in autumn. The second wave led the central government to develop a
different strategy based on a greater differentiation between regions in terms of local
contagion, giving subnational governments greater autonomy in their decisions than during
the first wave.

Our analysis focuses on the two Italian regions of Veneto and Emilia-Romagna, and
compares their REM during the two waves. These regions are similar in terms of the social
indicators considered relevant in the spread of the contagion (age index, mean age, and
epidemiological frameworks) [1]. The health-care indicators are also similar. The quality of
their health-care systems is ranked in the top three among all Italian regions [2]. There are
also similarities in their regional budgets over the last three years, with both recording a
similar level of negative balance, and exhibiting an overall trend of improvement [3]. Finally,
they are both geographically bounded by Lombardy, where the main outbreak of the
epidemic in Italy originally occurred, and they also share a border. The remainder of this
article is organized as follows: Section 2 reviews the Emergency Management frameworks;
Section 3 provides the empirical analysis; Section 4 discusses the results; and Section 5
presents the conclusions.
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2. The conceptual framework
In this section, we describe the features of the emergency management adopted to tackle
creeping crises, including the policies, key objectives and operational measures, focusing on
those deployed to face COVID-19.

We then highlight the kind of agents, coordination mechanisms and decisions that
characterize the emergency response, focusing on the two regions.

2.1 Creeping crisis emergency management
Creeping crises catch institutions unaware and are therefore rarely anticipated by prevention
plans. Instead, policy responses are often strictly aimed at mitigating the sudden
development of the crisis and therefore represent the framework of operational measures
to face the non-linear path of these events (Handmer and Dovers, 2013).

Since reducing the impacts of a disaster is key, it is usually interpreted in multiple ways.
Different key objectives may be achievable through different operational measures.

Multiple key objectives may be (1) conflicting: their trade-off is highlighted by the content
of the operationalmeasures (Karafili and Lupu, 2017) (2) hierarchical, mainly characterized by
the different numbers of related tools available (3) balanced, depending on both the content
and the number of operational measures (Glaus, 2021).

Many studies on crisis responses to tackle COVID-19 have underlined how policy
responses that pose heavy limitations on basic liberties and public life were commonly
prioritized, especially in the first wave of COVID-19. At the same time, it has been shown that
over time, the policies across Europe have aimed to achieve a better balance between
containing the virus and resuming ordinary activities (Toshkov et al., 2021). As discussed
below, measures that curb the freedoms of the population gradually lose legitimacy among
citizens (Schmidt, 2021).

Furthermore, the unforeseen pace of a creeping crisis should lead to different kinds of
emergency responses with significant degrees of adaptability and flexibility, both at different
times and at different levels.

A lack of timeliness and an inadequate response can extend the lifespan of the creeping
crisis (Boin et al., 2020a).

The ability to adapt can also be due to place-based learning or to jurisdictions imitating
each other: the ability to “experiment” or to gain lessons and insights fromother places should
depend on what represents the best cost-effective option.

The EU’s initial reaction to the crisis was characterized by an immediate adaptability and
contingent learningwhich increased in linewith the intensity of change (Ladi and Tsarouhas,
2020). At the local level, policy imitationwas recognized as influencing “stay-at-home” orders.
Since the different policies are untested, governments copy each other in order to obtain the
best solutions (Patterson, 2021).

Finally, another possible solution to complex crises is based on the “redundancy” strategy
to deliver a quick response. This involves the provision of excess resources compared to its
minimum requirement. Although it is not a cost-effective solution, it enables extensive
uncertainties to be tackled by multiplying the quantity of tools and thus reinforcing each
other (Weick and Sutcliffe, 2001). Studies on the adoption of health policies regarding
COVID-19 show that redundancy has characterized the public health response to the
COVID-19 crisis in democracies and decentralized states more than in centralized states and
in autocracies with positive results particularly during the first wave (Shvetsova et al., 2020).

2.2 Key agents and coordination mechanisms
Tackling a complex health crisis by an immediate response may broaden the set of agents
involved in addition to the institutional actors, since this kind of crisis can be better solved
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through multi-actor participation (Jung et al., 2019). However, public agents remain the key
subjects who are permanently at the core of management, while the other agents may be
directly involved in decision-making or taking a peripheral role that may change according to
the nature of the event (Robinson et al., 2013).

Decision-makers have been faced with the problem of health systems being overwhelmed,
together with the unprecedented measures of social distancing and imposed quarantines.
These measures can lead to social disorder and serious economic damage especially if
prolonged (Boin et al., 2020a, b).

Moreover, many decisions have been made without full scientific evidence, characterized
by divergent experts’ opinions as in the case of the obligation of masks, school closures and
currently, the vaccines administration (e.g. Brooks, 2020).

On the one hand, in many countries, a number of experts – particularly in the medical field
– have been involved in policy-making. This is aimed at both achieving scientific legitimacy
and strengthening the citizens’ consensus (Wray et al., 2020)

On the other, a number of local agents have been involved in operational decisions and
policy implementation. Their participation is explained both in terms of the effectiveness of
the responses deployed and to gain citizens’ consensus.

Efficiency is related to the kind of coordination mechanisms to support shared goals, and
particularly the allocation of tasks and competencies across different levels of institutional
actors together with non-institutional actors (Feldmann-Jensen et al., 2019).

Both central governments and regional/local governments had to take decisions about how
to coordinate their emergency response systems in order to effectively reduce the spread of
COVID-19 (Comfort et al., 2020). Managing the emergency involves choosing between
centralized or decentralized decisions. According to the organizational literature,
centralization is characterized by one decision-making public actor and execution down the
rankswithout any flexibility (Takeda andHelms, 2006). Its main advantage is the avoidance of
decision paralysis, by implementing non-negotiated schema and pre-determined action plans.

On the other hand, decentralization focuses on a more adaptive response, in which the
public agents are supplemented by further agents within a wider network aimed at ensuring
adaptation to the changes imposed by uncertainty (Bracci et al., 2021). The choice between the
models is rarely absolute though coordination mechanisms can follow one prevailing
paradigm. Such prevalence is fundamental because it has led to different results in terms of
“efficiency” in mitigating the COVID-19 impact both at the national and regional level.
Kuhlmann et al. (2021) highlight that although France and Germany commonly adopted
heavy personal restrictions to tackle COVID, they chose different governance arrangements.
In France, the central government responded hierarchically, mainly adopting uniform
measures that were both imposed andmonitored, with better results during the first wave. By
contrast, the response in Germany was characterized by a strong regional variance based on
negotiations and coordinative efforts between local and regional actors.

2.3 Key agents and coordination mechanisms in Emilia-Romagna and Veneto
Focusing on the governance arrangements of Veneto and Emilia-Romagna, there were
considerable differences both regarding the choice between centralization and
decentralization and the way experts were involved.

During the three phases of COVID-19 examined in this study (see under, Section 2.2), the
Veneto governance arrangements were characterized by a strong tendency to centralize both
decisions related to public health objectives and health assistance.

At the core of the emergency system, there is “Azienda Zero” which is an agency of the
Veneto Regional Department of Health. Under normal conditions, this agency plans,
coordinates and checks themeasures deployed by the local health districts at the second level
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of the rank. Specifically, Veneto implements an emergency plan already in its possession that
provides for a Public Health Emergency Committee at two levels (strategic and operational).
At the strategic level, a control room is led by the Health Department of the region and
coordinated by Azienda Zero. At the operational level, there is an emergency team composed
of the heads of the local health districts.

This is also an emergency decision-making model that is significantly legitimized thanks
to the support of Professor Crisanti, an internationally renowned microbiologist. He is
responsible for the improvement in the effectiveness of the swabs, and for the reliability and
the speed of the results. He also recommended their being extended from the early stages of
COVID-19 even to asymptomatic cases, contrary to the rest of the country. The general good
results (see Section 3.2) led to the Regional Governor’s re-election and to Veneto being
considered as a model to emulate (Capano and Lippi, 2021). Furthermore, the reference arena
is mainly institutional also in the implementation of the measures. Particularly in the first
wave, Veneto essentially uses the civil protection or local police, without any involvement
from outside the public actors, for example, for the distribution of masks, the medical
equipment and the bulk of the logistic support.

The emergency model of Emilia-Romagna followed the ordinary healthcare model with a
greater degree of decentralization and autonomy of the peripheral organs than the Veneto
model. Emilia-Romagna in fact provides a health service system with one level being the
regional department, and another level comprises three broad territorial large areas (TLA)
including local departments, deputed to integrate and coordinate healthcare delivery, and
also adopting strategical decisions. In this sense, there is no clear command chain. The
Governor of Emilia-Romagna set up a task force to tackle COVID-19 composed of two
regional councillors and two general managers of the health departments for the northern
and the southern areas of the region.

A second task force with technical skills included nine members from the University
Hospital of Bologna. This commission acts as an advisory board to support the decisions of
the first commission. Finally, the acting commissioner, chosen from the political ranks, plays
a liaison role between the two committees. This model tackles the emergency by balancing
politics, institutions and knowledge (Berardi et al., 2020). Obtaining consensus from citizens is
based on a multi-agent model with the inclusion of different social forces to counterbalance
the lack of prominent figures recognized by the community as experts.

The choice of a greater participation also characterizes the implementation of the
operational measures. Local nonprofit organizations are involved as affiliated, formal agents
in formal plans to distribute masks and provide logistical support for the measures, together
with teams from the department for civil protection [4].

3. Empirical strategy
A three-step method was used to assess the effects of the Regional Emergency Management
(REM) cases on the incidence of COVID-19. This included (1) an initial study of the evolution of
the COVID-19 endemic in Emilia-Romagna and Veneto, to illustrate the contagion trends; (2) a
descriptive statistical analysis of the operational measures adopted within the respective
Regional Emergency Management, related to the COVID-19 curve and incidence; and (3) a
dynamic structural equation model aimed at observing the impact of REM strategies on the
COVID-19 incidence over time.

3.1 Data
The data were obtained, classified and operationalized as follows: (1) The number of daily
new cases was obtained from daily reports from the Ministry of the Interior. The number of
daily new cases over 100,000 habitants indicates the incidence of the COVID-19, showing how
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the risk of contracting the disease within a population changes over time (Shields and
Twycross, 2003). Avoiding contagion or reducing the incidence is typically the main aim of
the emergency management of an infectious disease (Cenciarelli et al., 2015; Zinszer et al.,
2015). (2) Regional ordinances and public health and healthcare plans as the main regional
normative sources were used to classify the key REM objectives and the operational
measures developed according to the contagion trend. These ordinances were taken from the
national website of the Department of Civil Protection [5] which contains all the regional
emergency acts in Italy, which are updated daily. By reading all the ordinances (45 for Emilia
Romagna and 34 for Veneto) enacted during the reference period, the information obtained
was then classified according to (1) the key objectives and their areas of application, (2) the
operational measures and (3) when specified, how the agents involved were coordinated.
Further details were sourced from regional and health ministry websites [6] together with
local health publications [7].

The ordinance and health plan information by period of application was obtained in order
to compare the course of the epidemic over that period and to identify the regions’ responses
as they moved through the non-sequential stages of the creeping crisis (two waves and an
intermediate period of curve decline). A grounded theory approach in our analysis (Corbin
and Strauss, 2008) was adopted. This approach is useful for dynamic processes and captures
the features of the emergency responses together with the coordination between the activities
and agents involved. The grounded data were systematically abstracted into more general
patterns (Gioia et al., 2013). Table 1 depicts the above classification in detail.

3.2 Empirical findings
In this section, the main findings of the three-step analysis are described.

Step 1: In the analysis of the curves (Figure 1), the COVID-19 event is divided into three
stages. The first stage, identified as the first wave, is from 24/02/2020 to 16/04/2020 and is
characterized by an increasing number of COVID-19 positive cases. For both regions, the
maximum number of infected was reached around 16 April. Figure 1 highlights how
during this stage, the number of positive cases was higher in Emilia-Romagna than in
Veneto. The second stage is from 17/04/2020 to 07/07/2020 and is characterized by a
decreasing number of COVID-19 positive cases for both regionswith Veneto characterized
by a faster reduction thanEmilia-Romagna. Finally, the third stage, starting around 8 July,
shows a point of inflection of the curves, with a new increase in contagion. The increasing
number of COVID-19 cases indicates the secondwave of contagion. The graph shows how
the number of positive cases was higher in Veneto than in Emilia-Romagna throughout
the entire stage. In both regions, the number of positive cases increased rapidly starting
from the first two weeks of October.

Step 2: The numbers of operational measures within the key objectives and the areas of
application, related to the COVID-19 average, are briefly compared using the descriptive
statistics, for each of the three identified stages, respectively, for both regions (Table 2).
Descriptive statistics are also used to support the discussion.

The first stage (24/02/2020–16/04/2020) is characterized by the growth of the contagion curve,
with a higher incidence for Emilia-Romagna (9.07) than Veneto (5.76). During the first wave,
regional interventions were added to the general lockdown established by the central
government on 9March. Emilia-Romagna used a greater number of operational measures for
all the general objectives, while Veneto carried out a higher number of swabs (4,236 daily tests
vs Emilia-Romagna’s 2,286) and favoured home-based care for patients (4,150 vs 3,730). The
higher regional expenditure of Emilia-Romagna may explain these higher levels of
deployment.
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The second stage (17/04/2020–07/07/2020) shows a smaller incidence for both regions, with
Veneto characterized by a faster reduction in the number of active cases than Emilia-
Romagna. The central government gradually reduced the intensity of the lockdown during
this stage. The regional interventions were thus directed toward partial control measures
instead of the very restrictive measures adopted during the lockdown. These mainly public
health measures focused on prohibiting gatherings, personal distancing and occupancy
limits. In terms of measures related to public health objectives, the level of restrictive
measures in Emilia-Romagna remained approximately the same, whereas restrictions
increased in Veneto. The bulk of the operational measures increased substantially for both
regions. In terms of the measures related to health assistance objectives, Veneto still
prioritized the social isolation of people who tested positive for coronavirus, rather than their
hospitalization.

Key objectives and area of application
(codified 1–4) Operational measures (values)

Minimize the risk of transmission and
mortality public health: (Code 1)

Distributed masks Daily number
Restrictions (personal, public sector
and business)

Number

Controls for the violation of COVID
restrictions

Daily number

Swabs carried out Daily number
Identify, confirm and rapidly isolate Local quarantined areas Number
Public health (Code 2)
Identify, confirm and rapidly isolate Home-based care patients Daily number
Health assistance: (Code 3) Hospitalizations Daily number
Health assistance: improving the efficiency of
health services
Health assistance (code 4)

COVID medical equipment and other
material resources

Monthly amount
in Euros

Recruitment of hospital staff average Number
Hospital network for transferring
COVID patients

–

0
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20000
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2/24/2020 3/24/2020 4/24/2020 5/24/2020 6/24/2020 7/24/2020 8/24/2020 9/24/2020 10/24/2020 11/24/2020

Emilia Romagna Veneto

Table 1.
REM features

Figure 1.
Time evolution of the

number of positive
cases of COVID-19
endemic in Emilia-

Romagna and Veneto
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The numbers of
operational measures
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In the third stage (08/07/2020–27/11/2020), the incidence of COVID-19 was higher in Veneto
(17.67) than in Emilia-Romagna (14.41). Starting from 3 November, the central government
decreed a new tier system according to the increasing degree of risk. Each region thus followed
centralized restriction guidelines, which were effectively integrated at local levels both by
adding new restrictions and making national restrictions more stringent. The two regions
were considered peer for the degree of risk. In terms of public health, during this stage, most of
the actions were similar to those of stage 2. Emilia-Romagna continued with the use of
limitations, with an increase in restricting personal behaviour. Unlike in the previous stage, the
expenditure on healthcare was higher in Emilia-Romagna. Regarding health assistance, key-
objective 3 was achieved in Emilia-Romagna with a greater number of home-based patients
(13,402) and less hospitalization than in previous phases (619, very close toVeneto). Veneto still
demonstrated a greater focus on public health objectives with an increase in the number of
swabs, and distribution of masks and medical equipment to hospitals.

Step 3: The third step in the analysis implemented a dynamic structural equation model
(DSEM) to assess the impact of the two REM models on the incidence of COVID-19. As
previously mentioned, the incidence provides information on how widespread the
pandemic is in a given period. The model uses stochastic (Bayesian) differential equations
for assessing continuous processes over time (see Driver et al., 2017). Analytically the
model is written as

dηiðtÞ ¼ ðAηiðtÞ þ ξi þ Bzi þMχ iðtÞÞdt þ GdWiðtÞ (1)

where ηiðtÞ is the vector of the processes of interest, here being the incidence of COVID-19.
The A matrix is the drift matrix with auto-effect on the diagonal and cross-effect off the
diagonal that characterizes the temporal relationship of the process. ξi is a vector of
random variables that corrects the model in the long run¸B is the effect matrix of the time-
independent predictors zi on the process ηiðtÞ. χ iðtÞ is the time-dependent variable. Finally,
WiðtÞ is a Wiener process, which represents the stochastic error term in the relation.
The model considers the main effects of time-dependent and time-independent variables

on the average level of COVID-19 incidence over time. Themean value of the temperature and
the mean value of the humidity have been considered time-dependent variables (Rahman et
al., 2020). Other works have found a significant relation between these variables and the
spread of infections (Rahman et al., 2020). The REM adopted in the regions was considered as
a time-independent variable. Based on the key objectives and the pattern of the operational
measures, the REM adopted in Veneto was characterized by a greater focus on public health
objectives, and the REM adopted in Emilia-Romagna was wide ranging, since the regional
intervention better balances public healthwith health servicemeasures.More specifically, the
variable REM is operationalized as dichotomous assuming value one for Veneto’s REM and
0 for Emilia-Romagna’s REM. Four models were implemented: one considering the overall
COVID-19 outbreak from March to November, the other three considering the three stages
indicated above. The results are presented in Table 3.

The results show that during the first stage of the contagion (Model 1, March–April 2020),
REM did not have a significant relation with the incidence of COVID-19. On the other hand,
during the second stage (Model 2), a negative relationship was found between the incidence
and the REM adopted (�0.397, CI [�0.440,�0.362]). Thus, during this second stage, Veneto’s
REM seems to better reduce the incidence of positive cases in the region. During the third
stage, from July to November, the analysis shows a significant positive relation (2.482, CI
[2.179, 2.815] for Model 3) between the incidence and the REM adopted. During this stage, the
REMof Emilia-Romagna seems to be related to a lower incidence of the virus than the REMof
Veneto. Finally, considering the overall period of investigation, Model 4 also shows a positive
relationship between incidence and the REM adopted (1.684, CI [1.300, 2.052)].
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A negative relationship was found between temperature and incidence (�0.058, CI [�0.115,
�0.003] for Model 3). This result is in line with other findings that show an increase in
temperature curbing the spread of the virus. Moreover, a positive relation between humidity
and incidence was found (0.012, CI [0.002, 0.022] for Model 4) also confirming the reduction in
the incidence with a reduction in humidity (Rahman et al., 2020).

4. Discussion
In line with the empirical findings, this discussion is organized following the three stages of
COVID-19 underlying the features of the two REM models.

With regard to the first stage of the COVID-19, there was a lower COVID-19 incidence in
Veneto than in Emilia-Romagna. However, the DSEM results are not significant: probably the
national lockdown during this stage likely had a greater effect on the spread of COVID-19
than the regional responses. Furthermore, the spontaneous action of agents (i.e. volunteers
and citizens) may also have affected the incidence; however, the lack of official data prevents
this from being included in this analysis.

The descriptive statistics in Table 2 show that the substantial differences between the two
regional strategies reflect a difference in COVID-19 incidence. The overall response of Emilia-
Romagna seems to reflect the balance characterized by the different agents in the two central
task forces since it pursued all four key objectives and was supported by a greater regional
expenditure. Furthermore, these objectives were pursued through many decentralized
arrangements ranging from TLA decision-making regarding healthcare measures, such as
hospitalizations and home-based care of patients, to the municipal management of the local
quarantined areas and controls. However, governance strategies focused on coordinative
efforts did not seem to slow down the spread of the virus, at least compared to the incidence in
Veneto. It is very likely that the number of resources used together with the number of actors
involved, including non-institutional actors made the response slow rather than flexible,
especially due to the lack of previous experience.

The Veneto data indicate an overall response that is in contrast to the broad-based
response developed by Emilia-Romagna. Veneto appeared to establish a hierarchical order in
terms of key objectives and operational measures (Glaus, 2021), focusing on “identifying,
confirming and rapidly isolating” (key-objective 2–3) both in terms of public health and
health assistance through a greater number of swabs and a better ratio of home-based patient
care/hospitalization. The strategy therefore has two characteristics: (1) strict subordination
and clear chains of command ranging from the regional control room to the emergency team

Variable Mean SD 2.5% 95%

Model 1 (stage 1) Temperature 0.028 0.054 �0.078 0.129
Humidity 0.007 0.009 �0.010 0.026
REM �1.088 0.810 �2.865 0.248

Model 2 (stage 2) Temperature 0.001 0.008 �0.014 0.017
Humidity 0.000 0.003 �0.005 0.006
REM* �0.397 0.020 �0.440 �0.362

Model 3 (stage 3) Temperature* �0.058 0.029 �0.115 �0.003
Humidity* 0.026 0.010 0.006 0.046
REM* 2.482 0.162 2.179 2.815

Model 4 (overall period) Temperature8 �0.028 0.015 �0.058 0.001
Humidity* 0.012 0.005 0.002 0.022
REM* 1.684 0.193 1.300 2.052

Note(s): Significance codes: *p < 0.05, 8p < 0.1
Table 3.
DSEM results
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guaranteeing a straightforward, uniform response in line with a coordination model that had
already been tested in ordinary conditions (Takeda and Helms, 2006), (2) it was influenced by
Crisanti’s expertise (see 2.2), turning into medical priorities in operational measures (Capano
and Lippi, 2021).

The descriptive statistics highlight that this approach works well in such a scenario, since
it is accompanied by a slower virus growth rate.

As for the declining stage of the contagion curve, the emergency management model
shows a better reduction in infections in Veneto than in Emilia-Romagna and is significant
according to the DSEM. The overall response of Emilia-Romagna appears to be in line with
that of the previous stage. It still aims to balance public health and healthcare objectives with
an average increase in the numbers of the operational measures following a redundancy
strategy (Weick and Sutcliffe, 2001). The restrictions imposed in the ordinances, in line with
the previous phase although less severe [8], are exceptions to the general increase. Thus, in
the declining stage of COVID-19, Emilia-Romagna aimed atmore acceptable limitations for its
citizens, without entailing enormous sacrifices in terms of freedom. The goal was probably to
achieve both compliance with themeasures, which are difficult to obtain for extended periods
of time, and the legitimacy of the decisions made (Schmidt,2021; Boin et al., 2020a, b).

Most of the operational measures were the same as in the previous phase with the only
difference being in terms of the numbers of measures adopted. This is surprising because the
model emphasizes decentralization, involving local agents in various capacities. A learning
ability is expected from the crisis that is place-based with greater flexibility. Instead, the
model is rigid since it does not show changes in strategies but only in the number of
operational measures despite the new phase of the creeping crisis.

Themodel is further characterized by a discrepancy between the increase in themeasures,
which indicates a strategy of preparedness for a very likely and imminent second wave, and
the reduction in limitations that appear to be oriented towards a slow return to normality.
This could explain the slower decrease in COVID-19 incidence in this period.

Veneto also appears to continuewith the same overall response as in the first phase, which
is mainly focused on public health measures, as mentioned in Section 2.2, althoughmassively
increased. This rigidity could be due to the fact that themodel is centralized and therefore has
a low capacity to adapt to the crisis, and that the model enjoys the citizens’ broad legitimacy
of the decisions made (Wray et al., 2020). However, a slight change in perspective should be
noted, although at a peripheral level, with the inclusion of some decentralized operational
measures similarly to Emilia-Romagna. For example, greater leeway was given to
municipalities and the implementation of operational tools also involved non-institutional
agents. The strategies of the two regions demonstrate two main differences. Veneto does not
consider the key-objective of hospital efficiency as a priority, thusmaintaining its low ratio of
hospitalized to home care assistance. The general limitations are also greater than in the
previous period, particularly those that regulate citizens’ behaviour. In essence, Veneto
continued to keep its “guard up”, without reducing its limitations, and counting on consensus
regarding its choices that derives from the previous phase.

The third stage showed a faster growth in infections in Veneto compared to Emilia-
Romagna, which was significant according to the DSEM. Furthermore, a significant relation
was shown between climatic variables (temperature and humidity) and the spread of the virus.

Emilia-Romagna developed an overall response that was still balanced between public
health and health assistance objectives, still characterized by redundancy in operational
measures, which further increased compared to the previous phases. However, unlike the
previous stages, it also included an increase in restrictions on citizens. Although the model is
still decentralized, an important centralized decision was added: the regional health plan was
jointly adopted by the two task forces, thus, reducing the number of decisions to be taken at a
peripheral level.
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Veneto also re-instigated its response strategy developed during the first wave which
was focused on public health actions with the specific measures increased in a redundant
manner (numbers of masks and swabs). The overall response was insufficient to slow the
rate of the contagion curve, possibly because Veneto did not significantly invest in key-
objective 4 (health service improvement), but focused on increased purchasing of technical
equipment. In addition, the number of restrictions was lower than in Emilia-Romagna
probably in order to avoid excessive restrictions for citizens which had been on-going for
months.

This was not only a matter of numbers, as in this scenario, the rules of conduct
established in the national plan were significantly integrated within local measures, and
thus played a central role. To some extent, the management of the response to the second
wave was partial. There was a gap between the operational measures aimed at tackling the
crisis and the ordinances that were probably insufficient to cope with the new outbreak of
the contagion. Considering the regional expenditure (see Table 2), the model was probably
not economically viable in terms of a prolonged redundancy approach, nor flexible enough
for its centralization to learn quickly from a sudden change in scenario that the creeping
crisis has shown.

The following tables summarize the evolution of the two regional management models.
Specifically, Table 4 shows the evolution of governance arrangements, and Table 5 depicts
the trends in the number of operational measures adopted during the three stages.

Emilia-Romagna Veneto
Objectives: balanced Objectives: hierarchical

Key agents
Stage
1

Stage
2

Stage
3 Key agents

Stage
1

Stage
2

Stage
3

Institutional political
task force

Strategic
decision-
making

Health plan
provision

Public health
strategic committees

Full decision-making

Advisory board Support for
decision-
making

Technical
support

Emergency team Support for decision-
making

TLA/municipalities Operational
decision-
making

–

Institutional actors
(civil protection
agency, local policy)

Implementation Institutional actors
(civil protection
agency,
municipalities)

Implementation

Non-institutional
actors (non-profit)

Implementation Non-institutional
actors (non-profit)

– Implementation

Restrictions Other measures
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3

Emilia-Romagna 28 þ2 þ10 þ25% þ42%
Veneto 13 þ10 þ3 Hierarchical objective

related
þ66% þ38%

Non-hierarchical
objective related

þ32% þ19%

Table 4.
Governance
arrangements during
the COVID-19
pandemic: three stages

Table 5.
The operational
measures during the
COVID-19 pandemic:
three stages
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5. Conclusions
This analysis had two research objectives: first, to understand how the analysed REMmodels
influenced the spread of the local contagion and second, to assess the general strategies
behind regional emergency patterns. We focused on two regions in Italy through a grounded
analysis, which is appropriate for a unique event. This involves an assessment of the
sequencing of instruments used to tackle COVID-19, rather than a fully theoretical approach.
The REMs of the Veneto and Emilia-Romagna regions are focused on and compared. The
results of our analysis showed that the location and design of emergency management
models are important. The regional variations in the effects of COVID-19 require a local/
regional approach to emergency management, as this addresses specific local needs and
differences in the contagion. The empirical findings support these arguments.

When comparing the REM models with the incidence of contagion, response decisions
were shown to be implemented at different levels of average incidence. The descriptive
statistics indicate that the measures had different levels of influence through the local
contagion stages, both within a single region and when comparing the two overall responses.
In addition, the DSEM demonstrates the significance of the measures on the incidence of
COVID-19. The second objective was addressed by examining the general strategies that
determine the regional emergency patterns. We then evaluated what strategy works well.
This can teach important practical lessons about how to cope with a unique emergency in
terms of prioritizing key-objectives, the related operational measures and their coordination
dynamics. It represents themain contribution of our analysis. The REMofVeneto was shown
to work well in two phases as a mix of centralisation/legitimisation. Veneto adopted faster
responses, mainlymoving in an institutional arena, thus favouring coordination across ranks
according to the logics of the command chain. At the same time, it took advantage of the
citizens’ legitimacy in adopting a set of choices that increasingly restricted personal freedom
during the first two phases. In contrast, the REM of Emilia, based on decentralization/multi-
agent contributions did not seem to curb the spread of COVID-19 during the same two stages.
The pursuit of a set of objectives equally supported in terms of resources seemed to achieve
less effective results. Furthermore, the employment of a multi-agent model to take advantage
of citizens’ consensus by extending the involved actors turned into a disadvantage given the
lack of previous experience.

In the last phase, however, the Emilia-Romagna model worked well. This seems to be the
most convincing answer to COVID-19: it showed a good degree of adaptability to the non-
sequential course of the event, making more decisive changes in governance arrangements
and thus mitigating the rigidity of the previous phases. The provision of a regional task force
health plan turned the decentralized model into a hybrid where the prevailing network
structure went hand in handwith a hierarchical component. This indicates a partial imitation
of the Veneto model that better managed the simultaneous increase in operational measures
thanks to the speeding up of the decision-making process.

Three theoretical implications can be highlighted: (1) Better results are not necessarily the
outcome of increased expenditure. Veneto spent less but appeared to manage the two phases
better. This confirms that adequate strategies and appropriate objectives can make a
difference. (2) Rigidity does not work. The fixed content of the two REM models worked in
alternate phases, thus demonstrating the need for flexible strategies. (3) When both regions
operated in a centralized way, the decision-making was, to some extent, effective.

Finally, this analysis has some limitations. First, only two regions were investigated,
which prevents the findings from being generalizable. Due to the nature of this pandemic,
there was a different course of events in different countries and in different regions of the
same country. Thus, regional strategies cannot represent a general solution by definition, as
they are place-based; however, they can offer some suggestions as to how to adapt to different
contexts. Second, we did not consider the informal voluntary action taken by individuals and
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groups which is recognized as an important resource in emergency responses, particularly in
the mitigation stage. However, these limitations highlight possible future research directions.
Extending the focus from a national to international scenario as well as widening the
spectrum of actors could also offer a valuable contribution.

Notes

1. ottomilacensus.istat.it/, http://www.salute.gov.it/

2. http://www.salute.gov.it/portale/lea/

3. https://www.corteconti.it/Download?id5f900afd4-5f07-4a4b-81a1-273e14a4456a

4. https://sociale.regione.emilia-romagna.it/terzo-settore/approfondimenti/report-csv-emilia-romagna-
servizi-emergenza-coronavirus.pdf

5. http://www.regioni.it/protezione-civile/2020/11/20/coronavirus-tabella-relativa-alle-leggi-e-alle-
ordinanze-regionali-aggiornata-al-20-11-2020-608461/

6. https://www.regione.emilia-romagna.it/coronavirus/norme, https://www.regione.veneto.it/article-
detail?articleId54275256, https://www.regione.veneto.it/web/protezione-civile/corona-virus, http://
www.protezionecivile.gov.it/

7. e.g. http://www.quotidianosanita.it/emilia_romagna/, http://www.quotidianosanita.it/veneto/

8. By reading the ordinances, the restrictions are partial and organized according to three main criteria:
time slots, type of days (weekdays/holidays), type of activity.
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