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Abstract 

Background: The expectation that climate change will further exacerbate extreme weather events such as heat‑
waves is of primary concern to policymakers and scientists. Effective governance is fundamental to preparedness for 
and response to such threats. This paper explores the governance structures of European heat health action plans and 
provides insights into key stakeholders, roles, responsibilities and collaboration.

Methods: This was a two‑phase qualitative study, in which we complemented a desk review of 15 European national 
heat health action plans (NHHAPs) with, after obtaining informed consent, 68 interviews in nine countries with key 
informants involved in the development, implementation and/or evaluation of these NHHAPs. A thematic analysis 
was used to analyze the NHHAPs inductively. This analysis focused on three themes: identifying key stakeholders, 
defining and assigning roles and collaboration among stakeholders. The iteratively created codebook was then 
applied to the analysis of the key informant interviews. All analyses were done using NVivo 10 qualitative analysis 
software.

Results: The majority of the NHHAPs have governance as one of their main objectives, to support the coordination 
of actions and collaboration among involved stakeholders. There are, however, significant differences between plan 
and practice. On the basis of the available data, we have little insight into the process of stakeholder identification, 
but we do find that most countries involve the same types of stakeholders. Roles are mainly defined and assigned in 
relation to the alert levels of the warning system, causing other role aspects and other roles to be vague and ambigu‑
ous. Collaboration is key to many NHHAP elements and is mainly experienced positively, though improvements and 
new collaborations are considered.

Conclusions: Our findings show a need for a more deliberate and structured approach to governance in the context 
of NHHAPs. A cross‑sectoral approach to the identification of key stakeholders can facilitate a broader preparedness 
and response to heatwaves. Roles and responsibilities of stakeholders should be defined and assigned more clearly to 
avoid confusion and to improve effective implementation. To this extent, we identify and describe seven key roles and 
potential stakeholders to which these roles are usually assigned. Finally, also collaboration among stakeholders can 
benefit from a cross‑sectoral approach, but also formal structures can be beneficial.
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Background
The severe heatwave that occurred in 2003 resulted in an 
excess mortality that exceeded 70  000 in Europe [1, 2]. 
This mortality crisis in combination with the anticipation 
of global warming exacerbating the frequency, duration 
and intensity of future heatwaves prompted many Euro-
pean countries to develop national heat health action 
plans (NHHAPs) to protect public health [3–5]. While 
the development of NHHAPs has likely changed the 
heat–mortality relationship, recent heatwaves continue 
to have devastating impacts on public health [6–8]. For 
example, the record-shattering heatwaves of 2019 caused 
over 2  500 excess deaths in Belgium, France and the 
Netherlands [2, 7]. The continued and increasing threat 
of heatwaves underlines the relevance and importance 
of NHHAPs and adapting these on the basis of lessons 
learned.

Despite the widespread adoption of NHHAPs, no two 
countries’ strategies are the same and multiple strate-
gies can exist even within countries. Nevertheless, there 
are international guidelines available that can be of help 
to public health officials (e.g. [9, 10]). In addition, work-
ing groups such as the Working Group on Health in Cli-
mate Change established by the European Environment 
and Health Task Force in 2012 aim to foster international 
dialogue and learning in developing and implementing 
national action plans.

NHHAPs usually include a set of strategies: (i) an early 
warning system based on meteorological and epide-
miological parameters to forecast heat events and their 
health impact; (ii) specific actions to prevent negative 
health effects of heat targeted at the general public or 
specific vulnerable groups; (iii) a communication plan to 
raise awareness and improve preparedness in stakehold-
ers and citizens; and (iv) governance structures to coor-
dinate actions and collaborations [3, 4, 10, 11]. Within 
this paper, we focus on the fourth element as we intend 
to contribute to understanding governance structures in 
the context of NHHAPs in Europe. Specifically, we aim 
to provide insight into which stakeholders are involved in 
NHHAPs, how roles are defined and assigned, and how 
stakeholders collaborate.

In recent decades, there has been a tendency to decen-
tralize emergency management and to assign stake-
holders from different levels responsibilities that were 
formerly taken by the national government [12]. This 
trend also emerges in the prevention and manage-
ment of heatwave risks. NHHAPs are developed at the 
national level, but the implementation relies heavily on 

regional and local stakeholders who are presumed to be 
more familiar with local needs and thus better able to 
respond. Moreover, responsibilities are not limited to 
public stakeholders, but also non-profit and for-profit 
agencies, as well as citizens, can be involved. Today, this 
practice is known as “governance”, that is the multitude 
of inter-sector and inter-governmental structures and 
processes aimed at collective decision-making [13–15]. 
More specifically, the term “risk governance” can be used 
to describe the application of governance principles to 
structures and processes for identifying, assessing, man-
aging and communicating risks, such as those related to 
heatwaves [15, 16]. There is a need to better understand 
how public and private actors can govern heatwave risks 
more effectively, especially since traditional power and 
authority structures have been proven inadequate in 
this context (hence the redistribution of responsibilities 
described above) [16].

For governance to be effective, it is key to develop gov-
ernance structures that define how roles and responsibili-
ties are assigned and distributed among key stakeholders 
(i.e. the sets of tasks assigned to a stakeholder within 
the context of a NHHAP), and how workable col-
laborative relations can be developed [17]. These col-
laborative relations involve working together to achieve 
the collective goals of the NHHAP, sharing authority 
between stakeholders to enable tailoring to local condi-
tions, and exchanging resources. Since the development 
of a NHHAP takes place at the national level, roles and 
responsibilities are assigned in a top-down manner to 
regional and local stakeholders. This practice, however, 
is not without its difficulties. Previous evaluations of 
NHHAPs have often found that there is a need to define 
roles and responsibilities more clearly and to improve 
collaboration among stakeholders [10]. Several studies 
show that local stakeholders, especially those in health 
and social services, are not always sufficiently aware of 
the NHHAP or their role in it [18–20], which undermines 
the success of their involvement [21]. Moreover, when 
NHHAPs do include role assignments and descriptions, 
they are perceived to be insufficiently detailed, caus-
ing confusion and hindering uptake of responsibilities 
[18, 19]. Additionally, without legal enforcement, some 
stakeholders can decide not to perform the role assigned 
to them [18]. By defining and assigning clear roles, a 
NHHAP can guide relevant stakeholders in addressing 
heat health risks, support implementation and create 
a structure of coordination [10, 22]. It is important for 
local and regional efforts to have a strong foundation at 
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the national level, and clearly assigned roles and author-
ity are part of this [22]. Role clarity can help to prevent 
overlapping functions and unfunded mandates, and helps 
to avoid certain tasks being neglected or not performed 
because no stakeholder is willing or obliged to take on 
the responsibility [23]. Nevertheless, stakeholder involve-
ment not only depends on the relationship between the 
national and lower levels. Local stakeholders can only be 
involved when they have the capacity, knowledge, moti-
vation, network and procedural capacity to do so [21]. 
Moreover, input from local stakeholders should feed back 
into the development and evaluation of a NHHAP [18]. 
Without clear role divisions and coordination at all levels, 
there is a risk that the implementation of NHHAPs can-
not effectively or efficiently manage heat health risks.

The present paper describes governance structures 
in current NHHAPs and compares these to the reality 
in the field with specific attention to the identification 
of key stakeholders, the process of defining and assign-
ing roles and collaboration, and descriptions of key roles. 
Our results provide insights into the governance struc-
tures used in European NHHAPs and their strengths and 
weaknesses. These insights can contribute to the devel-
opment of new NHHAPs and the evaluation and adapta-
tion of existing ones, in Europe and beyond.

Materials and methods
The data collection and analysis occurred in two con-
secutive steps. First, a desk review of NHHAPs in Euro-
pean countries was conducted, which was then followed 
by key stakeholder interviews. Below, we first discuss the 
data collection process for each data source, and then the 
analysis.

Data collection
Desk review of NHHAPs
The desk review was conducted between April and July 
2019 and focused on identifying NHHAPs in European 
countries. We started by identifying NHHAPs in review 
articles (e.g. [24–26]). Next, for those European countries 
that were not mentioned in these articles, we conducted 
online searches using the same keywords for each coun-
try (country name + national heatwave plan; country 
name + heat alert; country name + national heat health 
warning system; country name + plan + heat + health). 
The online searches were conducted in English, and when 
necessary complemented with searches in the coun-
tries’ main languages using Google Translate. When the 
online searches did not yield results, we searched the 
websites of public health authorities and meteorologi-
cal institutes. By using the Google Translate plug-in we 
were able to understand the content of websites that were 
not available in English or another language covered by 

the research team. A final step was to reach out to pub-
lic health authorities or meteorological agencies, and to 
researchers who had published about a certain country’s 
NHHAP. In total, we collected NHHAPs from 15 Euro-
pean countries (Table  1). A study by Bittner et  al. [27] 
described additional NHHAPs of Hungary, Monaco, 
Moldova, Romania and Serbia, but we were unable to 
retrieve these plans. Also Cyprus may have developed 
a NHHAP following an EU LIFE project [28], which 
we could also not retrieve. Further, we identified other 
HHAPs that did not match our criteria, such as regional 
plans or plans not approved by national authorities or 
agencies.

Following the example of Bittner et al. [27], we included 
a plan as a NHHAP when (i) it was issued on the national 
level by a national authority or agency, and (ii) when 
the response to heat and heatwaves was a main topic. 
For practical purposes, we could only include NHHAPs 
that were available in English, Dutch or French, or could 
be reliably translated to English using Google Transla-
tor. Some of the included NHHAPs were older (e.g. the 
French plan was first developed in 2004) and have been 
evaluated and updated multiple times, whereas others 
were developed more recently (e.g. the Lithuanian plan 
was developed in 2015) and have not yet been evaluated.

Key informant interviews
Following the desk review, we conducted 68 key inform-
ant interviews (Table  1) to gain insights into the imple-
mentation of NHHAPs in the field, to identify strengths 
and weaknesses, and to find best practices. The inter-
views were conducted in nine out of the 15 countries 
for which we were able to retrieve a NHHAP. Our selec-
tion aimed to capture the wide variation in NHHAPs: 
we included NHHAPs from different parts of Europe 
and with different characteristics, such as the age of a 
NHHAP (based on the year in which a first version was 
published) and its legal context (e.g. NHHAPs of which 
parts have been institutionalized in laws and non-com-
mittal NHHAPs).

In each of the selected countries, we conducted inter-
views with 6–10 key informants (see Table 2 for details). 
Stakeholders (e.g. policymakers, public institutes, care 
providers) were eligible for participation when the anal-
ysis of the NHHAPs indicated that they have a role in 
their country’s NHHAP. We identified key informants 
in three ways: (i) their name or that of their organiza-
tion was mentioned in the plan (e.g. the authors, the Red 
Cross); (ii) the type of organization they represent was 
mentioned in the plan (e.g. hospitals, regional authority); 
and (iii) through snowballing. For the first two strategies, 
we conducted online searches to retrieve contact infor-
mation if this was not included in the NHHAP. For the 
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Table 1 Overview of retrieved NHHAPs and key informant interviews

Country NHHAP (title translated) Key informant interviews

Respondents Format Date

Austria Heat protection plan [36]

Belgium Federal plan for heat and ozone peaks [37] 1. Public health agency 1
2. Cross‑government agency
3. Public health agency 2
4. Public health agency 3
5. Meteorological agency
6. Care provider
7. NGO

Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Face to face

18/07/2019
10/07/2019
10/07/2019
10/07/2019
10/07/2019
22/10/2019
22/10/2019

Finland Health care cold and heat guide. Model for use by regional actors 
2011–2012 [38]

France National heatwave plan [39] 8. Care provider 1
9. Social institution
10. Public health agency 1
11. Care provider 2
12. Meteorological agency
13. Public health agency 2
14. Local authority
15. NGO

Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Phone
Email

17/06/2019
17/06/2019
19/06/2019
18/06/2019
19/06/2019
18/06/2019
02/07/2019
20/08/2019

Germany 1. Climate change and health—information on health effects of sum‑
mer heat and heatwaves, and tips for preventive health protection 
[40]

2. Recommendations for action—heat action plans to protect human 
health [41]

16. Social institution
17. Care provider
18. National agency
19. Ministry
20. Emergency services
21. Meteorological agency
22. Public health agency

Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Email

07/08/2019
07/08/2019
05/08/2019
24/07/2019
08/08/2019
19/07/2019
03/09/2019

Italy National prevention plan for the effects of heat on health [42]

Lithuania Order on national public health and heat prevention [43]

Luxembourg Action plan in case of great heat [44]

North Macedonia Heat‑health action plan. To prevent the consequences of heatwaves 
on the health of the population in the former Yugoslav Republic of 
Macedonia [45]

23. Meteorological agency
24. Public health agency 1
25. Public health agency 2
26. NGO
27. Ministry
28. Crisis agency
29. Emergency services
30. Local authority

Email
Face to face
Face to face
Face to face
Skype
Email
Phone
Phone

04/09/2019
20/08/2019
20/08/2019
20/08/2019
10/09/2019
03/09/2019
17/09/2019
24/09/2019

Netherlands National heat plan [46] 31. Public health agency
32. Ministry
33. NGO
34. Meteorological agency
35. National agency
36. Local agency

Face to face
Face to face
Face to face
Face to face
Face to face
Face to face

23/07/2019
13/08/2019
19/07/2019
02/09/2019
17/07/2019
16/08/2019

Portugal Contingency plan for extreme adverse temperatures—heat module 
[47]

37. National agency
38. Regional authority
39. Care provider
40. Ministry
41. Meteorological agency
42. Local agency 1
43. Local agency 2

Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Face to face

07/08/2019
05/08/2019
07/08/2019
05/08/2019
07/08/2019
08/08/2019
08/08/2019

Spain National plan for preventive actions for the effects of excess tempera‑
tures on health [48]

44. Care provider
45. Meteorological agency
46. Regional authority
47. Ministry 1
48. Local authority
49. Ministry 2
50. Local agency
51. Social institution

Face to face
Face to face
Face to face
Face to face
Email
Face to face
Face to face
Face to face

28/06/2019
25/06/2019
26/06/2019
28/06/2019
22/07/2019
27/06/2019
27/06/2019
27/06/2019

Sweden Managing health effects of heatwaves—guidance to action plans [49]
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third strategy we asked the referring party to provide 
the contact information. All key informants were first 
approached via email, which was followed-up with a tel-
ephone call in case of non-response. We selected stake-
holders who perform different roles within each country, 

and with activities on different levels (municipal, regional 
or national). For those stakeholders who are active on 
other levels than the national, we added the criterion that 
they needed to be based in the capital or region in which 
the capital is located. As capitals are usually larger cities, 

Table 1 (continued)

Country NHHAP (title translated) Key informant interviews

Respondents Format Date

Switzerland Epidemiology and public health—heatwave measures toolbox [50] 52. Public health agency
53. Meteorological agency
54. Regional authority 1
55. Care provider 1
56. Ministry
57. Regional authority 2
58. Care provider 2

Skype
Phone
Skype
Phone
Email
Phone
Email

04/09/2019
04/09/2019
17/09/2019
19/09/2019
02/10/2019
09/10/2019
15/10/2019

UK Heatwave plan for England—protecting health and reducing harm 
from severe heat and heatwaves [51]

59. Local agency
60. NGO
61. Meteorological agency
62. Public health agency 1
63. Community group
64. Public health agency 2
65. Emergency services
66. Public health agency 3
67. Public health agency 3
68. Public health agency 3

Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Face to face
Phone
Face to face

01/07/2019
29/07/2019
29/07/2019
29/07/2019
30/07/2019
03/07/2019
29/07/2019
29/07/2019
29/07/2019
29/07/2019

Table 2 Overview of key stakeholders to involve in a NHHAP
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Ministry of Health
Na�onal/regional public health 
agencies
Meteorological agency
Other ministries or cross-
government agencies
Crisis or risk management 
agency
Regional and/or municipal 
authori�es
Care providers (e.g. hospital, 
elderly home)
Emergency services
Red Cross
Media
Educa�onal, social and sector 
organiza�ons (e.g. schools, 
homeless shelters)
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we believed that they were more likely to be active in the 
field of heatwave preparedness, and it also allowed us to 
limit travel time. In Germany and Switzerland, an addi-
tional city besides the capital was included (respectively 
Bonn and Lausanne), as in both countries stakeholders in 
the capital were less involved in heatwave preparedness 
compared to the second city.

The interviews were conducted by six interviewers 
from three partner organizations (including the first 
author). All interviewers were trained and supported 
by the first author. We developed an interview proto-
col to further ensure comparability across countries and 
interviewers, which included a semi-structured inter-
view guide. The questions in the interview guide were 
informed by the analysis of the NHHAPs, and suited the 
exploratory nature of the interviews while still ensuring 
comparability. Specifically, we included questions on the 
following themes: (i) role of the organization within the 
NHHAP; (ii) existence of and details on organizational 
HHAP; (iii) responsibilities of the organization in case 
of a heatwave; (iv) collaboration with other stakehold-
ers; and (v) evaluation of the (N)HHAP. The protocol 
also included consent forms (in English and translated 
to native languages) and we obtained informed consent 
from all respondents prior to the start of the interviews. 
The interviews were conducted face to face or, if this was 
not possible, via Skype, phone or—as a last resort and in 
very few cases—the interview was completed via email. 
The interviews lasted between 20 and 90 min. All inter-
views were conducted in either the respondent’s native 
language (Dutch, English, French, Portuguese, Spanish, 
German) or English. The interviews were audio recorded, 
transcribed literally and—if necessary—translated to 
English by the interviewer. Transcripts were reviewed by 
the first author, and were revised or clarified in collabora-
tion with the interviewer.

Data analysis
Both types of data were analyzed inductively using 
NVivo  10 qualitative data analysis software. By using 
an inductive approach, we were able to (i) condense 
the extensive amount of data collected, and (ii) develop 
insights into governance structures used in NHHAPs 
through the development of themes from the raw data 
(i.e. thematic analysis) [29]. The codebook was iteratively 
created through the sequential analysis of the NHHAPs 
and interviews.

The data analysis started as soon as the first NHHAPs 
were retrieved. First, we conducted a descriptive analysis 
of the NHHAPs to identify key characteristics (e.g. coun-
try, date of creation, authors). Next, we used axial coding 
to organize the content of the NHHAPs in thematic cate-
gories that were directly derived from the data. Examples 

of thematic categories include “roles”, “stakeholders” and 
“organizational scheme”. By reading and rereading the 
NHHAPs, we identified, examined and categorized all 
data relevant to each thematic category in a process of 
constant comparison [30]. The analysis of the NHHAPs 
served as a basis for the key informant interviews and 
was especially important for the selection of key inform-
ants, which was based on the role(s) they perform within 
a NHHAP, and for the development of the interview 
guide.

The second phase of the analysis focused on the inter-
views. All interview transcripts were imported in the 
same NVivo file as the NHHAPs. This allowed us to use 
the same codebook and method of analysis. Again, we 
first conducted a descriptive analysis to identify charac-
teristics of the key informants (e.g. country, interviewer, 
organization), which was followed with a thematic analy-
sis using axial coding. When new thematic categories 
emerged, they were iteratively added to the codebook.

This sequential analysis approach allowed us to com-
pare between the two data sources and to compile infor-
mation across countries in an easy and effective way.

Results
Following the desk review, we found that a NHHAP gen-
erally targets up to four objectives that align with the set 
of strategies identified in the literature [3, 4, 10, 11]: (i) 
to forecast heat events in a timely manner, (ii) to prevent 
negative health effects of heat, (iii) to raise awareness 
on the health risks of heat among stakeholders and the 
general public, and (iv) to coordinate actions and col-
laboration among involved stakeholders. In this paper, 
we focus on the fourth objective, which concerns govern-
ance. Specifically, we identify three aspects of governance 
structure that a NHHAP needs to address: (i) identifying 
key stakeholders; (ii) defining and assigning roles; and 
(iii) collaboration among organizations. Below, we dis-
cuss our results for each aspect. By separately discussing 
results from the desk review of NHHAPs and key inform-
ant interviews, we highlight the differences between plan 
and field realities.

Identifying Key Stakeholders
NHHAPs
Because the identification of stakeholders usually takes 
place before the NHHAP is written, this process is gen-
erally not described within the plans. The German and 
Swiss documents provide some insights and include a 
general description of which stakeholders to involve, 
largely based on the WHO recommendations [10, 27]. 
On the basis of the author lists in the NHHAPs, we 
found that usually the meteorological agency, Ministry of 
Health and public health agencies play a key role in the 
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development and implementation of a NHHAP. In addi-
tion, other important stakeholders in most NHHAPs are 
regional and municipal authorities, care providers (e.g. 
general practitioners, elderly homes), emergency ser-
vices, social services, schools and NGOs (e.g. the Red 
Cross).

Interviews
The interviews highlight the importance of involv-
ing stakeholders from other sectors besides health (e.g. 
schools, trade unions) to ensure relevance and improve 
uptake.

“I think that over the last ten years we have built up 
good cooperation and networks, both at the national 
level and at the state level or even between the state 
level and the municipalities.[…] What is needed is 
a central body to manage such an action plan and 
then work together with the various users. There is 
the administration of various official institutions, 
but also aid organizations, hospitals, medical pro-
fessions, pharmacists, the Red Cross, and so on and 
so forth… A wide range, schools, kindergartens and 
this network, the local level.” (Germany, national 
agency).

However, respondents recognize it may be difficult to 
identify and engage stakeholders from other sectors, as 
there are often no pre-existing relations or prior knowl-
edge of which stakeholders are relevant to involve. There-
fore, key stakeholders involved in the NHHAP identified 
through the interviews are the same as those identified 
on the basis of the desk review.

Defining and assigning roles
The process
NHHAPs Roles are mainly defined and assigned in rela-
tion to the alert levels of the warning system (e.g. in North 
Macedonia, alert levels  1–3 are activated by the mete-
orological agency and a separate commission is respon-
sible for activating level 4). Some NHHAPs also include 
overarching roles, such as those related to communica-
tion or evaluation. As the Swiss and German NHHAPs 
were seemingly written without previously identifying 
and involving stakeholders, they only provide general role 
descriptions without assigning these to specific stake-
holders and alert levels. Finally, some NHHAPs enforce 
certain roles by law, e.g. the French, Portuguese, Spanish 
and British NHHAPs.

Interviews While most respondents believe their organ-
ization’s roles are clearly defined in the plan, they also 
identify several issues. First, there is a lack of detailed 
information on how to implement roles in practice. Con-

sequently, some stakeholders are assigned roles which 
they do not know how to perform or where to get the 
required resources from. In addition, this leads stakehold-
ers to believe the role does not concern them and as such 
they may avert the responsibility. Second, some stake-
holders lack the autonomy to execute certain roles when 
these deviate from their regular organizational tasks. This 
issue particularly concerns care providers and social and 
educational institutions.

“So, the plan is one of the many activities that 
we carry out […] Sometimes we have difficulty in 
responding to what is recommended in the plan and 
to perform our role. We cannot guarantee it, because 
we do not have the autonomy to do it. But we try to 
alert people that infrastructure, for example, is not 
always prepared to respond to the extent we would 
like.” (Portugal, local agency 1).

Key roles
Each stakeholder can perform multiple roles within a 
NHHAP, and each role can in turn be performed by mul-
tiple stakeholders. Below, we describe the responsibilities 
related to the seven roles we have identified in the desk 
review. Through the analysis of the interviews, in which 
we included specific questions on role responsibilities, 
we can explore the extent to which actual responsibili-
ties equal those in the NHHAPs. In addition, we provide 
an overview of the types of stakeholders to which these 
seven roles are usually assigned (Table 3).

Both the information in the table and below is summa-
rized for the purpose of this paper. Hence, the provided 
information might not equally apply to all countries. 
A more detailed overview can be obtained from the 
authors.

• Author

 NHHAPs An author is responsible for developing 
and writing the plan.

 Interviews According to the respondents, the role of 
author is considered to be a continuous responsibil-
ity, with the NHHAP being iteratively completed 
and adapted on the basis of experiences and lessons 
learned.

• Activator
 NHHAPs An activator is responsible for activat-

ing the plan and/or warning system. This includes 
communicating the activation to internal and exter-
nal stakeholders and the public (usually at least 
1  day before the occurrence or aggravation of the 
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heat event) and activate plan implementation by all 
involved stakeholders (e.g. implementation of meas-
ures, activation of crisis cell).

 Interviews The interviews confirm the responsibility 
of activators to activate the plan and to communicate 
this to internal and external stakeholders. The latter 
is considered to be of particular importance. In addi-
tion, activators are also considered to be responsible 
for activating plan implementation, and are required 
to collaborate and exchange information with the 
monitor(s) and coordinator(s). The respondents 
point out three issues: activators are unsure how to 
adequately communicate activation to all external 
stakeholders and the public; they often cannot ensure 
the activation of NHHAP implementation on all lev-
els; and they have difficulty ensuring activation and 
implementation of measures during prolonged peri-
ods of activation.

• Coordinator
 NHHAPs A coordinator is responsible for coordinat-

ing implementation and cooperation. The respon-
sibilities are often fragmented across levels, sectors 
and/or tasks, indicating a need for multiple coordina-
tors as well as a general coordinator.

 Interviews The respondents confirm that coordina-
tors are responsible for coordinating efforts within 
and across organizations. Owing to the scale and 
diversity of organizations that need to be coordi-
nated, there is a need for multiple coordinators who 
have good skills and access to sufficient resources. 
However, respondents indicate a lack of good coordi-
nation, particularly at subnational levels.

• Monitor
 NHHAPs A monitor is responsible for monitoring 

meteorological and/or epidemiological parameter(s). 
This includes anticipating when critical values may 
be reached and informing relevant stakeholders in a 
timely  manner. In addition, monitors can be asked 
to provide advice on the definition of parameters and 
thresholds.

 Interviews The respondents fully confirm the respon-
sibilities of monitors as described in the NHHAPs.

• Informer
 NHHAPs An informer is responsible for diffusing 

information. Internal informers are responsible for 
informing authorities and specific stakeholders iden-
tified in the plan about parameter values and activa-
tion or escalation of an alert level. External inform-
ers are responsible for informing stakeholders not 
included in the internal information loop and the 
general public, including vulnerable groups, about 
the occurrence of a heatwave, to raise awareness 
about heat health risks and to provide information 

on protective measures. At the national level, the role 
of informer can also include developing information 
material for internal and/or external diffusion.

 Interviews On the basis of the interviews, the role of 
informers is to diffuse information and ensure that 
preventive action will be taken. According to the 
respondents, the NHHAPs do not contain sufficient 
information on the specific responsibilities of inform-
ers and how to realize these (e.g. who informs whom, 
how to identify and reach specific target groups).

• Implementer
 NHHAPs An implementer is responsible for imple-

menting the measures described in the NHHAP. 
Most stakeholders involved in the NHHAP are 
implementers in some way, so responsibilities greatly 
differ between stakeholders and are usually related to 
the activated alert level.

 Interviews The specific responsibilities of implement-
ers are often unclear to respondents, particularly for 
subnational stakeholder. Two explanations are given: 
the NHHAPs do not describe the responsibilities for 
subnational implementers in sufficient detail, and the 
information on responsibilities does not adequately 
reach the implementers. As a result, they may not be 
able to perform the role adequately or they may devi-
ate from the NHHAP (or its intentions) and adapt 
the role to local and organizational circumstances.

• Evaluator
 NHHAPs An evaluator is responsible for evaluating 

the national heatwave plan. This includes evaluat-
ing the effectiveness and relevance of implemented 
measures, assessing the accuracy and impact of 
parameters and threshold values, identifying difficul-
ties and lessons learned and updating the NHHAP. 
Evaluation can be done before and/or after summer, 
and sometimes also during the occurrence of a heat-
wave.

 Interviews Since the responsibilities of evaluators and 
the process of evaluation are often not described in 
the NHHAP (e.g. which indicators to use, where to 
get data and feedback on implemented measures), 
this role is rather informal. Consequentially, it is not 
performed systematically, either in timing or in pro-
cess. Nevertheless, when the role is taken on, evalua-
tions do feed back into NHHAP updates.

 Collaboration Among Stakeholders
NHHAPs
Within the NHHAPs, collaboration is mostly mentioned 
regarding the development of a NHHAP, the warning 
system and its parameters, communication, information 
exchange and coordination. The NHHAPs discuss collab-
oration between institutions, between national, regional 
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and local levels, and between sectors. Some plans aim to 
formalize these relations to make the collaboration more 
effective, for instance with collaboration agreements (e.g. 
the Spanish NHHAP).

Interviews
The interviews describe existing collaborations between 
stakeholders from different institutions (governmen-
tal and non-governmental) and between stakeholders 
from the same and different levels (i.e. national, regional, 
municipal, organizational). Stakeholders report to collab-
orate with others that have access to skills, information, 
resources or connections they are lacking.

“The levels [i.e. parameter thresholds] are defined 
by [the public health agency] and [the meteorologi-
cal agency] jointly.[…] So, it’s really a work in com-
mon between us. Because [the public health agency] 
works on mortality issues and we are working on the 
physical issues of the atmosphere. And it is in cross-
ing both domains, that we can define the thresholds.” 
(France, meteorological agency).

Although the respondents report to be satisfied with 
the quality of current collaborations, some issues are 
mentioned. Specifically, there is a need for more inter-
sectoral collaboration, for more and better collaboration 
with(in) the health sector, for collaborative instead of 
top-down relations with government stakeholders, and 
for structures that make collaboration easier and lessen 
administrative difficulties. Finally, respondents mention 
that they currently do not engage in structural cross-
country collaborations, though they would like to invest 
in this in the future.

Discussion
Under current climate predictions, heatwaves are 
expected to occur more frequently in the future with 
increasing intensity and duration. To prepare for and 
respond to heatwaves and to minimize their health 
impact, many countries have developed NHHAPs. Previ-
ous studies [10, 18–20] have found that the governance 
aspect of NHHAPs needs to be improved. Public health 
officials are not always sure how to develop an effective 
governance approach. As a result, we find variation in 
the extent to which governance is actually considered 
and described within NHHAPs. This article discusses 
currently used governance approaches in European 
NHHAPs, with the aim of supporting the development 
of new and evaluation of existing NHHAPs. We provide 
insights into how key stakeholders are identified, how 
key roles are defined and assigned, and how collabora-
tion currently occurs. These findings do not need to be 

applied uniformly in all settings, as national, regional and 
local conditions vary and need to be considered.

Since NHHAPs are national documents, governance at 
the national level is a first priority and usually described 
in most detail. Yet, preparedness for and response to 
heatwaves are mostly regional or municipal responsibili-
ties and governance on these levels is as important as it 
is on the national level. Many NHHAPs do consider the 
regional level in some way, either by describing regional 
governance structures (e.g. the French NHHAP) or by 
pointing out the need for or existence of regional HHAPs 
(e.g. the German NHHAP). The municipal level is rarely 
considered within NHHAPs. From the interviews we 
learn that NHHAPs that include multilevel governance 
can foster timely actions and homogeneity in heatwave 
management, which helps to avoid confusion and dupli-
cate efforts between governance levels.

Identifying Key Stakeholders
The identification of key stakeholders ideally takes place 
before or during the development of a NHHAP. This 
allows for the involvement of stakeholders in an early 
stage, which can foster engagement, uptake and over-
all effectiveness [18]. However, there are some excep-
tions in which NHHAPs do not identify key stakeholders 
or not in very much detail. We see this, for example, in 
NHHAPs that are developed as non-committal guide-
lines (e.g. the German and Swiss NHHAPs). As a result, 
the implementation and uptake of these plans is much 
lower and more dependent upon the motivation of and 
prioritization by their intended users (often regional 
authorities).

Further, it is recommended that NHHAPs are not lim-
ited to the health sector as heatwave vulnerability also 
includes environmental, social and technical dimensions 
[31]. For example, stakeholders such as schools, trade 
unions and sports clubs should be identified and actively 
involved. Since the networks of currently identified 
stakeholders often do not reach these other sectors, this 
requires additional and active consideration. By taking 
a cross-sectoral approach early on, for example by com-
missioning a stakeholder with a cross-sectoral network 
to lead the identification (and involvement) process, this 
issue could be mitigated.

Defining and assigning roles
The process
Within the studied NHHAPs, roles are mainly defined 
and assigned in relation to the alert levels of the warn-
ing system. Specifically, the roles of activator and 
informer are more clearly described and more detailed, 
whereas descriptions on the roles of coordinator, evalu-
ator, implementer and monitor are more general. Some 
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NHHAPs also define and assign overarching roles. 
Overall, the focus on roles relating to alert levels does 
indicate a focus on response, which implies that miti-
gation, preparedness and evaluation remain un(der)
addressed.

Further, we find that roles in NHHAPs are usually 
defined and assigned in a top-down manner. While 
some top-down coordination is required and can help 
to encourage all stakeholders to achieve the desired 
objectives, it needs to be combined with consultation, 
motivation and cooperation of subnational stakeholders 
[4, 12]. By involving stakeholders in the definition and 
assignment of roles, better governance can be achieved 
[10]. Such a hybrid governance approach may also suc-
ceed in mitigating two other issues identified in this 
study as well as in previous work. First, all stakeholders 
should be aware of and accept their role in the NHHAP 
[27, 32]. Second, all roles should be clearly defined and 
described in order for stakeholders to know what exactly 
is expected of them [18, 19]. Through early involvement 
and collaborative decision-making processes, it can be 
ensured that stakeholders are familiar with the NHHAP 
and will perform the role(s) assigned to them. In addi-
tion, it allows stakeholders to weigh on decisions about 
rules and procedures, provide input on role definitions 
and assignments, address unclarities, and discuss organi-
zational constraints or requirements, such as resources, 
that may affect role performance. However, within the 
context of NHHAPs, this decentralization and reorgani-
zation of governance structures does not mean the state 
has become a less relevant actor or that all responsibility 
is placed with individual citizens.

Key roles
Our analysis reveals inconsistencies between what is 
prescribed by the NHHAPs and actual practices: role 
definitions in the NHHAPs deviate from those given by 
respondents, and some stakeholders take on more or 
completely different roles than those assigned to them by 
the NHHAP. Often, these differences seem to arise where 
respondents indicate that the NHHAP does not provide 
sufficiently detailed role definitions. Instead, stakehold-
ers will use their own interpretations on how to realize 
and implement certain actions. This can lead to hetero-
geneity in the actions taken, confusion and disagreement 
about who should take responsibility [19]. It is thus para-
mount that a NHHAP includes clear definitions of roles 
and responsibilities. This will facilitate role performance 
(e.g. by providing specific information on how to target 
different audiences) and ensure that roles are assigned to 
those stakeholders who have the skills and resources to 
perform the roles.

Box 1. Key roles: definition, responsibilities and/or required 
skills and resources

Author Stakeholder responsible for developing and writ‑
ing the plan in a continuous, iterative process

Relevant national and subnational stakehold‑
ers from health and other sectors should be 
involved, but it is recommended that one stake‑
holder takes the lead

Activator Stakeholder responsible for activating the plan 
and/or warning system

Responsibilities include decision‑making, commu‑
nicating the activation to internal and external 
stakeholders as well as the public, activating 
plan implementation and collaborating with the 
monitor(s) and coordinator(s)

Performing this role requires authority and com‑
munication lines with other stakeholders

Coordinator Stakeholder responsible for inter‑organizational 
coordination of plan implementation and col‑
laboration

Performing this role requires authority, an inter‑
organizational network, coordinating skills and 
sufficient resources

Evaluator Stakeholder responsible for evaluating the NHHAP 
and/or the situation and plan implementation 
during the occurrence of a heatwave

Responsibilities include assessing the effective‑
ness and relevance of implemented measures, 
assessing the accuracy and impact of parameters 
and threshold values, identifying difficulties and 
lessons learned and updating the NHHAP

Performing this role requires a systematic 
approach and the definition of clear indicators 
for evaluation

Imple‑
menter

Stakeholder responsible for implementing the 
measures described in the NHHAP (e.g. check on 
vulnerable people, ensure availability of drinking 
water)

Performing this role requires a clear definition of 
actions and how to realize them

Informer Stakeholder responsible for diffusing information 
to internal and/or external stakeholders and/or 
the public, preferably in a two‑directional com‑
munication flow

Performing this role requires access to information 
material, identification of target audiences; con‑
nections to internal and/or external stakeholders 
and communication skills

Monitor Stakeholder responsible for monitoring 
parameter(s)

Responsibilities include anticipating when critical 
values may be reached, informing relevant stake‑
holders and providing advice on the definition of 
parameters and thresholds

Collaboration among stakeholders

In general, sufficient collaboration and cooperation 
are necessary to ensure consistency in the implemen-
tation of a NHHAP, to improve uptake among stake-
holders and to effectively achieve the objectives [3, 33, 
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34]. Collaboration allows for the exchange of knowl-
edge and resources and promotes sharing of responsi-
bilities and mutual decision-making. Depending on the 
purpose of the collaboration or cooperation, different 
networks may be required (e.g. a central network and 
a network connecting national stakeholders to local 
organizations).

We find that while the respondents are satisfied with 
the current collaborative relations, there is room for 
improvement. This is consistent with previous work 
[4, 18–20]. The collaborations we identified are usually 
limited to an organization’s own network and do not 
often go beyond the health sector. To promote collabo-
ration in wider networks across sectors, a formal struc-
ture (e.g. institutional collaboration platform) can be 
beneficial [18–20]. Such a structure can make collabo-
ration easier and lessen administrative barriers stake-
holders may experience when reaching out to other 
organizations. In addition, international collaborations 
with the aim of exchanging knowledge and experiences 
can contribute to the improvement of NHHAPs and 
their implementation. Multiple respondents point out 
that they would benefit from systematic international 
collaboration or a learning network that allows them to 
exchange best practices and lessons learned. Since such 
networks do exist (e.g. the Working Group on Health 
in Climate Change of the European Environment and 
Health Task Force), there is a need for increasing famil-
iarity with and access to these networks among stake-
holders (especially at lower levels) and improving the 
dissemination of their efforts.

Limitations
The methods used for our analysis have some limita-
tions. First, with regards to the desk review of NHHAPs, 
we may have identified out-of-date NHHAPs (some 
were updated since the search was conducted) or failed 
to identify some. Thanks to the contact with stakehold-
ers for the interviews, we were able to minimize the first 
issue and validate the collected information. Further, 
we were unable to use some of the identified NHHAPs 
because they were not available for download or not 
available in a format or language that could be reliably 
translated using Google Translate. The use of Google 
Translate had the additional limitation that some parts 
of the translation may not be entirely reliable. Despite 
these limitations, we were able to identify and analyze 15 
NHHAPs, which will aid in further informing the devel-
opment and improvement of NHHAPs in Europe.

Second, concerning the interviews, a possible limita-
tion is that the interviews were conducted by six different 
interviewers with varying degrees of expertise. However, 
we believe that the variation in interview approaches was 

minimized by the interview protocol and guidance pro-
vided to the interviewers by the first author. All inter-
viewers were trained to carefully consider the interactions 
integral to the interview and the possible impact these may 
have on the outcomes. For instance, interviewers were 
instructed to utilize positive communication techniques 
(e.g. listening, being open, knowing when to stay silent).

Another limitation was posed by language as we were 
dependent on the language skills of the interviewers to 
conduct interviews in the native language of respond-
ents (or English), and then translate those interviews to 
English. The potential impact of language was minimized 
by selecting interviewers whose native language was one 
of those spoken by the respondents (i.e. Dutch, French, 
Portuguese) or who were very proficient in that language 
(i.e. German, English, Spanish). However, particularly 
for North Macedonia and Switzerland it was not possi-
ble to conduct the interviews in the native language of 
the respondents and some misunderstandings may have 
occurred as a result of language barriers. Finally, we did 
not manage to conduct all interviews face to face, but 
had to resort to telephone, Skype or email in some cases. 
Since we did not find that those interviews significantly 
differed from those conducted face to face, we believe 
that the impact of this is limited.

Conclusion
Under current climate predictions, heatwaves are 
expected to occur more frequently in the future with 
increasing intensity and duration. NHHAPs are used to 
prepare for and respond to heatwaves and minimize their 
health impact. However, public health officials are not 
always aware of the best governance approach to use in a 
NHHAP, and there is a wider debate among scholars and 
practitioners about the best approach. Our findings show 
a need for a broader and more structured approach to 
governance in the context of NHHAPs: involving stake-
holders from multiple sectors beyond health, including 
stakeholders in governance processes such as defining 
and assigning roles, clear and detailed definitions of roles 
and responsibilities, and structured collaboration. By pro-
viding insights into these processes based on NHHAPs 
and field realities, and by describing seven key roles, this 
paper offers insights for both researchers and practition-
ers and will aid the development of new NHHAPs and 
the improvement of existing ones. Following this study, 
we can also suggest for future research to investigate the 
networks underlying and/or created through NHHAPs. 
For instance, what is the role of power and authority, 
how do relations and collaborations change over time, 
and what are drivers/barriers of collaboration. Besides 
networks and relations, other resources also impact 
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governance and can be potential barriers for the effective 
implementation of NHHAPs. Future research may inves-
tigate, for instance, which resources are necessary, how 
they are allocated and whether there are shortages.

Abbreviations
HHAP: Heat health action plan; NHHAP: National heat health action plan.
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