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1. Introduction  

1.1. Context and Topic 

The ongoing Covid 19 pandemic has affected our lives, society, and civilization on several 
levels. The fight against pandemics has reached new heights during Covid 19. The 
shortcomings in preventing the spread of the virus have led to global health, social, political, 
institutional, economic, and cultural disruptions. In November 2021, according to the World 
Health Organization, the deaths caused by SARS–CoV–2 touched the five million mark. But is 
Covid 19 the worst-case scenario? What if the virus has the same transmission but higher 
mortality rates? What if asymptomatic carriers later become patients with severe 
symptoms? What if things were even worse? At the same time, natural disasters continue to 
cause damage and death around the globe, making climate change a high priority issue on 
the international political agenda. Our globalized world is faster and more interconnected 
than ever; the impacts of climate change are tremendous, and the processes causing this 
catastrophe progress rapidly. Therefore, political decisions based on short–term solutions 
have potential long–term impacts.  

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
(IPBES) Report stresses that environmental degradation, resource exploitation, urbanization, 
land-use changes through agriculture, and wildlife trade and consumption are the main 
drivers of pandemic risk. Further, Covid 19 has cost us an estimated sixteen trillion dollars, 
compared to the approximate cost of twenty billion dollars for global pandemic prevention 
strategies, proving that prevention is an investment with high tangible and intangible returns 
(IPBES 2019).  
In the Sixth Assessment Report, Climate Change 2021: The Physical Science Basis, the 
Intergovernmental Panel on Climate Change estimates that, if sincere actions to reduce 
carbon dioxide (CO2) emissions are not taken, global temperature will increase by 1.5°C to 
2°C in the next 20 years. This trend will intensify natural disasters like heat waves, extreme 
rainfalls, flooding, drought, sea-level rise, glacier melting, etc. The report clarifies that the 
main driver of climate change is greenhouse gases produced by human economic activities, 
and only radical changes in these activities can lead to a tolerable future (IPCC, 2021). 
 
The United Nations Climate Change Conference COP26 in Glasgow from 31.10.21 until 
12.11.2021 identifies climate change as the greatest risk. The goals of the conference are 
reducing emissions by 2030 and net zero emissions by the middle of the century; an 
adaptation through the restoration of ecosystems, warning systems, and resilience; a fund of 
100 billion dollars for financing emission reduction and adaptation by 2020; and broad 
collaborations to combat the climate change crisis (https://ukcop26.org/cop26-goals).  
  
The European Committee, along with the World Health Organization, will hold on the 29th 
November 2021 the International Treaty on pandemic prevention and preparedness to 
enhance global health security, which was agreed upon by 194 countries, headed by the 
United Nations (UN) and the G20 Group, in the World Health Assembly (WHO,2021). 
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Discussion points include governance deficiencies, compliance, transparency, cooperation, 
and the International Health Regulations (IHR) during the COVID 19 pandemic. The goal is 
the development of an international instrument focused on the prevention of zoonotic spill-
overs with pandemic potential; laboratory biosecurity and biosafety; more authority and 
legitimacy for the UN and WHO to enhance compliance; open access and transparency of 
scientific research; resilience and capacities of health systems; and domestic and 
international equity regardless of race, ethnicity, sex, disability, and socioeconomic status 
(Gostin 2021). 
 
“Without an internationally coordinated, all- government, all-society, One Health approach 
to pandemic preparedness and response, we remain vulnerable” 

Dr. Tedros Adhanom Ghebreyesus, Director-General of the World Health Organization 
 

1.2.  Scope and Focus 

The incorporation of numerous sectors is crucial for the risk assessment, prevention, 
preparedness, response, and recovery of pandemics. The complex interdependencies and 
the interconnectedness at the national and international levels became evident during the 
Covid 19 pandemic. The consequences and costs of Covid-19 in a year are comparable with 
all natural disasters between 2005–2015 combined. This study will focus on a broad 
approach to the multilateral collaboration possibilities essential for an effective outcome, 
and how the different tools, approaches, and frameworks can be used and implemented for 
pandemic risk management.  
  
Global change impacts climate change due to increased greenhouse gas emissions through 
economic activities like industry practices and fossil fuel collection. In addition, increased 
interconnectivity and interdependency are also pandemic risk amplifiers since trade and 
traveling routes promote prompt global transmissions of infectious agents (Amuasi et al., 
2020). Thus, climate change, one aspect of global change, entails multiple health risks (e.g., 
pollution, global warming impact) and influences the emergence and re-emergence of 
pandemic threats through the cascading effects of deforestation and forest encroachment, 
broader human-animal interfaces, ecosystem degradation, and habitat loss (Kumari and 
Raghubanshi 2020). 
The principles of the Sendai Framework are derived from the Yokohama Strategy for a Safer 
World: Guidelines for Natural Disaster Prevention, Preparedness, and Mitigation, its Plan of 
Action 10, and the Hyogo Framework for Action. The principles outline a sustainable, 
comprehensive, and effective approach by recognizing that society engagement is vital for a 
more inclusive and non-discriminatory involvement in policymaking and to protect 
individuals, their health, property, environment, culture, human rights, and the right to 
development. The primary responsibility for disaster risk prevention and reduction rests on 
individual States, as transboundary and sustainable collaborations correspondingly share this 
responsibility. During Covid 19, shifts and transformations have been documented between 
these international partnerships; the closure of the Schengen Zone and other international 
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borders is an example. The multi-hazard approach depends on inclusive risk-informed 
decision-making, legislation and execution based on public, scientific and economic cross-
sectoral coordination, empowerment of local authorities and communities, women and 
youth leadership, and incorporation of traditional knowledge. Though the factors 
responsible for a disaster are not always quantifiable, Covid 19 proved their significance. 
 
Communicable and non-communicable diseases demand a truly comprehensive 
understanding of health and disease, and thereby a unity of approach that is achievable only 
through convergence of human, domestic animal, wildlife, plant, and environmental health, 
on a planetary scale  

– One Health (Gruetzmacher et al., 2021) 
 
To employ the One Health and the Sendai Framework approach to pandemic risk 
management and to potentially integrate One Health in the Sendai Framework is to achieve 
a more holistic and efficient methodology for pandemic risk management. This entails a 
study of the One Health concept and the Sendai Framework and their implementation in 
various sectors, disciplines, and policies, as well as a comparison of the principles, the 
possibilities, and limitations of compilation and suggestions of instrumentalization.  
 
This thesis shows that it is time for us to break down the silos and work collaboratively. 
Mono-cultivation is not sustainable either in agriculture or in the decision-making process. 
Nature has the answers; when we do not listen, Nature screams louder. Global and climate 
changes are the results and origins of problems and solutions. It is a question of choice: what 
we know, what we learn, and what we want. Do we want a prosperous future for succeeding 
generations, even more prosperous than ours? If so, this will require a paradigm shift 
towards environmental protection, wildlife conservation, social equity, and sustainable 
development, to heal the wounds inflicted by escalating human activity. The connection 
between pandemics and global/climate change is evident from scientific research, and it is 
time that science must inform policy– and decision–making stakeholders to manage these 
systemic risks – risks with the potential to disrupt critical systems of the society (Renn 
2016)– comprehensively and holistically. 
 

1.3.  Relevance and Importance 

An in-depth understanding of the interlinkages between human, animal, and environmental 
health through Interdisciplinary and cross-sectoral collaborations will determine not only the 
future of pandemic risk management but also the progress of climate change. Climate 
change is a well-researched field in many disciplines, and research on pandemic risk 
management has gained importance in scientific fields beyond the medical due to SARS-CoV-
2. Integrating health in disaster risk management and vice versa is essential to address and 
manage modern challenges. The integration of the Sendai Framework with the Sustainable 
Development Goals (SDGs). International Health Regulations are mentioned in the Sendai 
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Framework, proving its openness to and acceptance of other relevant policies and tools, 
where health is highlighted.  

This Master Thesis aims to shed new light on integrating the interdisciplinary and cross-
sectoral research conducted by the One Health approach in the global disaster risk reduction 
tool, the Sendai Framework. A comprehensive pandemic risk management approach 
includes the human, animal, and ecosystem health considerations that are essential to 
address the challenges of today’s world due to global and climate change.  

1.4. Hypothesis and Research Questions 

Hypothesis: The integration of One Health with the Sendai Framework enhances pandemic 
risk management. One Health Principles correlate to the priorities and health aspects of the 
Sendai Framework.  

Research Question 1: Which challenges are faced by pandemic risk management in times of 
global and climate change?  
Research Question 2: Is the integration of the One Health approach with the Sendai 
Framework possible? What are the advantages of pandemic risk management? 
 
 

1.5.  Structure Overview 

The background begins with the framework chapter exploring the interlinkages between 
pandemics, global and climate change, and the theoretical framing of disaster risk and 
pandemic risk management. The Case Study explores the One Health approach and the 
Sendai Framework, mainly focused on health and pandemic aspects, policies, and methods. 

The results support the association between the One Health Principles, the health aspects of 
the priorities, and the Bangkok Principles of the Sendai Framework. The connection is based 
on the linkage, common ground, and potential leverage between these components.  
The discussion chapter provides an analysis of the hypothesis and the research questions 
based on the result findings, and the interpretation of the findings. The conclusions give an 
overview of holistic pandemic risk management. 
The research purpose is achieved through a recent literature review from intergovernmental 
agencies and academic institutions, with a focus on pandemics.  
 
This study did not investigate in depth the co-benefits of natural disaster risk reduction of 
the One Health integration with the Sendai Framework, and focused merely on the health 
aspects, especially in pandemic risk reduction. 
The limitations are many; this is an effort to integrate the ideology of the One Health 
approach with that of the Sendai Framework. However, the surprises during this work were 
primarily positive and justified the research. The conspicuous absence of ocean health and 
the impacts of the degradation through pollution, overfishing, marine traffic, and other 
human activities in disaster risk management is a matter of concern. This study did not 
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include an analysis of media coverage – especially social media and the risk communication 
issues that arise during the Covid 19 pandemic, which play a major role in pandemic risk 
governance.  
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2. Background 

2.1. Framework 

2.1.1. Pandemics, Global, and Climate Change 

“Global change refers to the alterations of planet earth through anthropogenic activities and 
the interlinkages between them (Stauber, Chariton, and Apte 2016).” 

  
“Global change: The global-scale changes resulting from the impact of human activity on the 
major processes that regulate the functioning of the biosphere (Duarte, 2015).” 
  
The Silk Road of the Second Century BCE marked the beginning of global change and 
globalization, with international and intercontinental trade, human and animal mobilization, 
and exchange of products and philosophies. Epidemic diseases have been another similar 
feature of globalization since then. The new trade routes were a fertile ground for various 
infectious agents to thrive, with enormous consequences for non-immune populations. For 
example, between 165 and 180 AD, millions of Romans died due to smallpox. The furs 
carrying contagious fleas from China through Central Asia caused the bubonic plague to 
spread through Europe in 542 AD and the 14th century. From this perspective, modern 
globalization trends amplify pre-existing processes. People, products, and vectors of 
infectious diseases travel faster than ever. 
 
Global interdependence, population growth, increased population density due to 
urbanization, migration, inequalities, ecological disturbances, and global warming are 
contemporary, interdisciplinary matters that are broadly discussed and will concern us in the 
future (Forum on Microbial Threats, 2006). The discourse on globalization began in the 
1970s, producing plenty of definitions. According to OECD, "The term globalization is 
generally used to describe an increasing internationalization of markets for goods and 
services, the means of production, financial systems, competition, corporations, technology, 
and industries. Amongst other things, this gives rise to increased mobility of capital, faster 
propagation of technological innovations, and an increasing interdependency and uniformity 
of national markets (sic)." UNESCO perceives globalization as a multi-dimensional process 
identified by economic regulations, technological innovation, privatization of social state 
services, and flexible labor policies. In the last two centuries, traveling speed increased, 
while the incubation time until the manifestation of an infection stayed constant. Under 
conducive circumstances, the short incubation time can intensify an endemic incident into a 
pandemic disaster in a few days. Therefore, efficient monitoring of vector-borne contagious 
diseases and adequate health care services are crucial. Low prevalence often shows deficient 
surveillance, not the absence of disease and delays timely mitigation efforts (Forum on 
Microbial Threats 2006).  
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Climate change is one aspect, or consequence, of accelerating global changes since carbon 
dioxide emissions are linked mainly to anthropogenic activities, e.g., industry practices, fossil 
fuel collection and consumption, natural resources exploitation and land use intensification, 
natural habitat degradation, and population increase, complemented by immense food, 
energy, and raw material needs.  
Biodiversity and habitat loss, environmental degradation, deforestation and forest 
encroachment, extensive land use, and farming: these links between climate change and 
pandemics are a focus point of the One Health approach. Climate transformation is a natural 
phenomenon, though it is mainly human-driven through urbanization, human population 
increase, natural resources exploitation, industrialization, and environmental pollution, as 
illustrated in Figure 1. Nature-based solutions – conservation medicine, adaption strategies, 
sustainable management, and development– support the efforts to recover ecosystems and 
environmental services while preventing and mitigating pandemic and extreme natural 
disasters (Kumari and Raghubanshi 2020) in the future. 
 
 
 

 
 

Fig. 1. Anthropogenic drivers of climate change (Kumari and Raghubanshi 2020). 
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Fig. 2. The black arrows show how climate change affects health, and the blue arrows the underlying 

mechanisms of climate change (Machalaba et al., 2015). 
 

Climate change amplifies health, natural and societal disaster risks. Interconnectivity and 
interdependencies are the underlying drivers of global and climate change and are crucial for 
prevention and mitigation mechanisms. Figure 2 depicts climate change factors, the main 
effects on health, and the interlinkages between the components. Changing environmental 
and socioeconomic settings can alter the pathogen, vector, host, and reservoir physiology, 
resulting in diverse disease-advantageous transmission pre-conditions. These concomitant 
complexities make modeling efforts challenging since distinct aspects like land-use methods, 
socioeconomic status, and health conditions influence each other, creating negative 
feedback circles (Machalaba et al., 2015). 

The four global crises of the Anthropocene – climate change, biodiversity loss, public health 
crises, and global inequities – are interlinked and interdependent. Pandemics are a symptom 
or consequence of these. In the effort to combat these crises, opportunities arise, enabling 
co-benefits for distinct issues. For example, human health depends on healthy 
environmental conditions and can be severely disturbed by non-communicable diseases due 
to climate change (Di Marco et al., 2020). In addition, thoroughly planned investments 
against deforestation of tropical forests and wild animal trade can yield a high return in the 
form of enhanced pandemic prevention since deforestation and wild animal trade are the 
drivers of the spillover events that can potentially lead to a pandemic outbreak. Table 1 
provides an overview of the costs of enhanced pandemic prevention actions and pandemic 
response costs (Dobson et al., 2020). 
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 Table 1. Proposed pandemic prevention actions and comparison between pandemic  
prevention and pandemic response costs (Dobson et. al., 2020). 
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2.1.2. Disaster Risk Management 

 
RISK = HAZARD x EXPOSURE x VULNERABILITY 

Risk management is a relatively novel scientific field, compared to the permanent presence 
of risk throughout human history. Research and scientific development in risk management 
outline its complexity, raising the necessity for frameworks based on guidelines. This need 
led to numerous methodologies and tactics for risk assessment, management, and 
communication, practiced at the international, national, and local levels. The differences 
throughout the globe are evident, occasionally resulting in the inefficient realization of 
strategic risk management in terms of difficult risk communication, incompetent decisions, 
and wasteful usage of personnel and technical resources. These frameworks are used as 
procedures for responding individually to challenges, rather than as a global impact strategy 
(Jardine et al., 2003).  

“Disaster risk is the result of the probability of occurrence and the potential damage of a 
hazard. The risk determinants are the hazard itself, the exposure, and the vulnerability of the 
object or system of interest. The dimensions of vulnerability are environmental, physical, 
geospatial, social-demographic, educational, health status, cultural, institutional, economic, 
and the possible combinations (Cardona 2013).”  
 

The main risk management strategies are risk-informed (prevention, reduction, mitigation, 
risk transfer, risk acceptance), cautionary/precautionary (resilience and adaption), and 
discursive strategy (risk meaning and risk construction). Often, the combination of one or 
more of the three strategies is the key to sound risk management. The risk management 
processes are (Aven, 2016) 

a. context definition  
b. specification of the possible situation that could impact the risk object (ISO 31000)  
c. analysis of the potential damage of the risk 
d. risk probability calculation 
e. risk evaluation 
f. risk treatment 
 
Climate changes impact pandemics by intensifying the existing and emerging risks through 
social and ecological alterations. Poverty-stricken countries exposed geographically to 
extreme hazards face a higher threat. Their socio-economic and health status, resources, 
and health service exclusion make their vulnerability multi-dimensional (Machalaba et al., 
2015). 
 
Vulnerability is characterized by 
a. exposure – the element that is exposed to a risk  
b. sensitivity – the grade of the potential damage  
c. capacity – the ability to adapt and cope with that risk.  
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The multidimensional nature of vulnerability has led to a plethora of definitions in various 
scientific disciplines like anthropology, ecology, economics, geography, biology, sociology, 
and politics, to name but a few. Vulnerability is mainly categorized in the social, physical, and 
economic domains, though, lately, institutional vulnerability has gained importance. The 
dimensions of vulnerability are temporal in terms of timeframe (before, during, after, long-
term), spatial (individual, local, regional, and national), and systemic (environmental, social, 
political, institutional, economic, and infrastructure). The interconnection of these 
dimensions forms the vulnerability grade. Thus, reducing vulnerability stretches through 
many disciplines, which often overlap, like in the case of socioeconomic factors influencing 
the environment and vice versa (Fuchs et al., 2018).  
  
A holistic approach to disaster risk management analyzes the community processes, 
practices, and decisions made in the past that affect the physical vulnerability and exposure 
during an extended period, as well as their drivers (social, economic, institutional, and 
cultural). Figure 3 shows that exposure in the holistic risk approach comprises hazard-
dependent physical vulnerability, non-hazard-dependent social fragility, and lack of 
resilience. Improved socioeconomic status strengthens a society's recovery capacity, leading 
to "build back better" practices, increasing resilience against future disasters. The total risk 
components are the physical risks of a site and the aggravating indicators described in Figure 
4. Risk assessment and risk evaluation enhance risk understanding, a crucial factor for risk 
mitigation, prevention and holistic risk strategies that comprehend physical vulnerability 
with its underlying mechanisms and socioeconomic impacts in case of an event. Figure 5 
illustrates the map of global risk based on holistic risk evaluation. Reduction of present risks 
and prevention of future ones can be achieved through policies and strategies for which, 
besides the physical vulnerabilities and underlying mechanisms, non-hazard-dependent 
factors and the social context should be considered (Fraume et al., 2020). 
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Fig. 3. A holistic approach to disaster risk management. Aggravating factors: ecosystem vitality, GNI Index, 
infant mortality, access to sanitation, inflation, unemployment, urban growth, social expenditure, HDI, 
governance, access to improved drinking water, gross national savings, paved roads, internet access  
(Fraume et al., 2020) 

 
 
 
 

 
 

 
  Fig. 4. Indicators for holistic risk evaluation (Fraume et al., 2020). 
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Fig. 5. Global holistic evaluation of total risk (Fraume et al., 2020). 
 

2.1.3. Pandemic Risk Management 

Pandemic risk management encounters increasing disaster risks due to climate and global 
change. The cascading effects of global changes on disease spillovers and outbreaks, spread, 
and damage are apparent in the current Covid 19 pandemic. Zoonoses cause 60% of 
infectious human diseases, 72% are wild animals, and the rest are domesticated. It is 
estimated that, after an infectious disease outbreak in a remote village of the global south, 
the infectious agent can reach a Megacity in 36 hours and spread globally (Walzer 2017). 
Covid 19 cost us trillions of dollars, more than the worldwide combined natural disaster 
damages in the past decade, while 300 viruses have been identified as infectious for humans 
and approximately 700.000 viruses estimated to be zoonotic from a total of 1.7 million 
(Caroll et al., 2018). 

Novel concepts are required for establishing an interdisciplinary, cross-sectoral, and holistic 
approach to possible large-scale pandemics. Economic and technological development 
contribute to additional global health capacity, preventing and mitigating emerging and re-
emerging diseases, resulting in a global harmonized epidemiological system for the control 
of diseases and the understanding of today’s threats, opportunities, and interdependencies. 
Global strategies based on scientific evidence, innovative methods and tools developed by 
the industry, academia, public health institutes, and national and international policymakers, 
including public opinion, are appropriate for effectively addressing the epidemiological 
challenges in the modern and meta-modern world. Comprehensive governance and 
compliance are central to empowering the national potential in disease mitigation through 
legal frameworks and capacity building (Ethical and Legal Considerations in Mitigating 
Pandemic Disease: Workshop Summary 2007). 
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´´Global Catastrophic biological risks – GCBRs – are defined as those events in which 
biological agents—whether naturally emerging or re-emerging, deliberately created and 
released, or laboratory engineered and escaped—could lead to sudden, extraordinary, 
widespread disaster beyond the collective capability of national and international 
governments and the private sector to control. If unchecked, GCBRs would lead to great 
suffering, loss of life, and sustained damage to national governments, international 
relationships, economies, societal stability, or global security.” (Adalja et al., 2018). 

Pandemics and climate change are systemic phenomena, acting as non-stationary, non-
linear risk multipliers. Pandemics are imminent, discrete, and directly discernable, with a 
contagion risk processing in weeks, months, and years. Conversely, the signs of progress of 
climate change are gradual and accumulate through years, decades, or even centuries 
(Pinner et al., l. 2020). Complexity, uncertainty, ambiguity, and transgression to other 
systems are the main characteristics of systemic risks, with highly unpredictable outcomes 
that are affected by grade and system. The processes of systemic elements at the micro-
level impact the system at the macro-level, altering the systemic environment. 
Multidisciplinary perspectives and approaches of different contexts and future scenarios are 
essential to address the complex synergies, antagonisms, and positive and negative feedback 
loops of systemic risks. To conceptualize systemic risks, there are two equally indispensable 
approaches for the analysis and governance of systemic risks (Renn et al., 2020):  

i)              The ontological approach – analytical realism: risk is not a mental construction, but 
is highly complex and dynamic, existing independently of the human perception, and 
presents a real-world phenomenon. 

ii)            Epistemic analytical constructivism: risk is an epistemic mental construct illustrated 
in evidence-based models and not reality-based, produced by intentional scientific research, 
while empirical verification and prediction are impossible. 

„Systemic risks refer to potential threats that endanger the functionality of systems of critical 
importance for society and their scope in time and space. The impacts may extend beyond 
the system of origin to affect other systems and functions (Renn 2016).  

From this point of view, pandemic risks are systemic risks since their complex, uncertain 
nature enhances the ambiguity of such a phenomenon, while the effects and impacts reach 
beyond health and include the social, economic, and cultural sectors. Society tends to 
underestimate systemic risks despite their severity, unlike conventional risks that are spatio-
temporally limited and affect distinct domains (Schweizer et al., 2021). Therefore, risk 
perception is a vital component of risk mitigation and risk communication, inter alia. The 
main risk perception factors are voluntariness, controllability, delay effect, the nature of risk 
(manmade or natural), the familiarity and habituation to a specific risk, the benefit of the 
risk, benefit distribution, media presence, and presentation of the risk (Schmidt 2004). In 
addition, the socio-economic context and the specifics of the local community can 
determine risk perception and understanding. Thus, risk perception results from scientific 
reason combined with social, cultural, and economic conclusions. At the same time, age, 
gender, education level, income, family situation, and experience shape the risk perception 
of individuals and communities on different scales. Hence, the need to study and analyze risk 
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perception in a more spherical and interdisciplinary fashion, combining research methods 
and contrasting the hard facts (e.g., technical) to the soft facts in a psychological, social, and 
cultural context and psychometric paradigm (Martins et al., 2019). The risk paradox is that 
risk perception does not correlate with empirical evidence (Renn 2014). 
Pandemics have been a significant cause of life lost for a long for a long time. However, in 
the modern world of globalization, global and climate change, increased human and product 
transportation, population growth, migration, and other socio-economic factors, 
epidemiological circumstances are changed. At the same time, science, technology, and 
innovation provide opportunities for coping with emerging diseases as faster and direct 
communication channels. The hazard in pandemic risk management is a contagious agent 
(viral, bacterial, parasitic, fungal, or prions). The manner of transmission and transmission 
during incubation time, morbidity and mortality rate, absence of medical treatment or 
vaccination, the pathogenicity of the agent, and the immunity state (e.g., naivety) of the 
population, determine the severity of a pandemic hazard. The most hazardous pandemic 
agents are airborne RNA viruses due to their high mutation rates and the medical limitations 
in antiviral treatments. In addition, aerosol spreading is an efficient way for a virus to 
proliferate. At the same time, control measures are inadequate and difficult to implement, in 
contrast with other ways of viral transmission like blood, sperm, food or water, feces, and 
vectors. Another determinant for pandemic potential is the period of transmissibility, which 
varies from transmission during the incubation period in asymptomatic individuals to 
patients with severe symptoms who have fewer occasions to transmit the disease due to 
enforced isolation. Finally, the immunological naivety by the first contact of a population 
with a new pathogen, especially zoonotic, is crucial for the course of a pandemic. In this 
case, the population has no immunity protection, and more people would be infected and 
would transmit the disease without medical treatments or vaccinations developed (Adalja et 
al., 2018). 
 

 

   Fig. 6. Entrance of Black Death, Weymouth, England (Machalaba et al., 2015). 

 
While multiple-drug-resistant bacteria put the public health system and medical procedures 
under pressure and threaten the lives of hospitalized patients, the development of 
antibiotics and the low replication rate of bacteria pose less of a pandemic threat. In 
addition, fungi are thermally constrained, and prion, parasites, protozoa have restricted 
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transmission routes and pathogenicity, decreasing their pandemic potential (Adalja et al., 
2018). 
 
“Preparedness, including for potential pandemics, requires coordination and management of 
complex relationships across different sectors and between international, national, and local 
actors. We must work together in support of all societies as they prepare – in ways that 
reflect the interests of all people for whom preparations are being made. A community-based 
One Health approach is essential for reducing the risks to people that emerge at the 
interfaces between animals, humans, and ecosystems.” 

‒ UN System Influenza Coordinator David Nabarro, 2013 
 

One of the challenges addressed in the modern epidemiological context is the belief that a 
geographically distant disease outbreak is irrelevant to the lives of people and animals at any 
distance from the place of the event. The future of pandemic risk management is global, 
inter- and transdisciplinary, holistic, beyond national solipsism. As long as people, animals, 
food, and goods travel around the globe at immense speeds and distances, invisible 
infectious microorganisms will circulate, posing a constant threat to our societies. 
International partnerships based on egalitarian, bidirectional agreements are the sustainable 
way to control diseases globally. Cross-sectoral networking and strengthening the global 
public health capacity through better resource planning and preparedness for various 
epidemiological scenarios based on modeling tools is a feasible way to plan a rapid pandemic 
response to constrain the spread of the disease. The internet offers a vast opportunity to 
monitor, prevent and control diseases globally through information, data storage, and 
sharing (Forum on Microbial Threats 2006).  

Disease mitigation efforts can have unexpected adverse economic, civil rights, and liberties 
outcomes, leading to new ethical and legal complications. The balance between individual 
rights and public health safety is challenging, as seen in quarantine practices and the 
isolation of infected persons. The responsibility and exposure of medical staff, securing 
public access to health institutions, actions like vaccination, monitoring, and reporting of 
emerging diseases are examples of the problems posed by global disease threats. In 
addition, past response patterns to infection occurrences make evident that factors like 
community information about the disease, the nature of the disease agent, media coverage, 
keeping incidents secret due to fear of possible economic losses from tourism or trade can 
influence the progress of an epidemic event (Ethical and Legal Considerations in Mitigating 
Pandemic Disease: Workshop Summary 2007). 
The regulation of global public health and national sovereignty is possible through ethical 
and legal guidelines that target the coordinated international response to public health risks. 
Economic and institutional support can solve these concerns of the developing countries and 
lead to a sufficient global disease reporting and alert system. However, national and 
international trade is a sector that often struggles because of disease outbreaks and a 
reason for governments not to report disease incidents in a timely fashion, increasing the 
risk of pandemics.  
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The eradication of smallpox is an example of disease management, proving that 
international collaboration is a viable way to face epidemiological challenges. Still, 
mandatory vaccinations are against individual rights, making the discourse complex and 
emotional. The vaccination rate against smallpox was 80% among children worldwide, 
opening the way for the standard vaccinations against tuberculosis, diphtheria, pertussis, 
tetanus, measles, and poliomyelitis. Instead of preparing against individual threats, public 
health capacity building increases the resilience of public health systems in a connected and 
fast world. Prevention costs and benefits require an analysis based on the modern world. 
Considering current social, political, and legal circumstances while designing novel concepts 
for pandemic risk management strengthens human rights and civil liberties. The ethical 
concerns that accompany pandemic diseases are:  
 
a. equitable access to health care 
b. human rights 
c. the obligations of and to the health care workers 
d. the obligations of countries and institutions.  
  
A global plan should include a harmonized system of international cooperation and 
coordination targeting the following: 
 
a. surveillance of infectious diseases  
b. support to developing countries through resources and compensation 
c. strengthening public health capacities 
d. protection of international trade during epidemiological events 
e. public engagement 
f.         improved communication 
g. international capacity building  
h. sound governance, compliance, and transparency (Ethical and Legal Considerations in 

Mitigating Pandemic Disease: Workshop Summary 2007). 
 
 
 
 
 
 
 
 
 



Integration of the One Health approach with the Sendai Framework: 
Enhancing pandemic risk management in times of global and climate change  

  18 

 
     Fig. 7 Chain of infection (Machalaba et al., 2015). 
 
Pandemics impact human, animal, and environmental health, the economy, public life, and 
the political situation of the affected countries. WHO updated the International Health 
Regulations in 2005 after the severe acute respiratory syndrome (SARS) outbreak in 2003, 
improving the States Members’ response to epidemic incidents. The revised IHR resulted in 
the timely detection and mitigation of the influenza pandemic in 2009. However, cases like 
the recurring Ebola epidemics in West Africa confirm that it is not possible for all countries to 
adopt the IHR at the same level in detection, reporting, mitigation, isolation, and proper 
health services (Jamison et al., 2018). 
 
Covid 19, the ultra-dynamic phenomenon of climate and global change, makes it evident 
that environmental degradation and conflict between humans and Nature increases the 
possibility of zoonotic spillovers and the damage probability to humans, animals, and the 
environment. Pandemic risk management demands an interdisciplinary, multilateral, cross-
sectoral consensus from a plethora of actors to identify, analyze, and evaluate the risks that 
accompany pandemics and climate change. One Health, as a science of delivery, generates 
holistic responses to climate change and its effects on planet earth. One Health principles 
comply with international disaster risk reduction policies and health regulations, providing 
pandemic risk management inputs with valuable answers and practices. Creating solid 
veterinary and human medicine public health institutions and supporting the collaboration 
between them in developing countries is crucial for pandemic risk reduction (Jonas 2014). 
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2.2. Case Study 

2.2.1.1.  Sendai Framework 

On March 18, 2015, the 187 United Nations Member States ratified the Sendai Framework at 
the Third U.N. World Conference in Sendai, Miyagi, Japan. The Sendai Framework 2015-2030 
aims to prevent and reduce new and existing disaster risks while developing preparedness 
for response and recovery. The Sendai Framework 2015-2030 is the statutory basis for risk 
reduction management. It aims to prevent and reduce new and existing disaster risks, 
preparedness for response, and recovery while strengthening resilience through risk-
informed sustainable development^. The main factors are risk governance, resilience, and 
preparedness. Understanding disaster risk in all its dimensions constitutes its principal 
priority. In 2015, along with the Sendai Framework,  the Paris Agreement on Climate Change, 
the Addis Ababa Action Agenda on Financing for Development, the New Urban Agenda, and 
the Sustainable Development Goals were also adopted, to create sound governance based 
on a multisectoral approach at the national and global levels for health, climate change, 
development and disaster risk (https://www.undrr.org/implementing-sendai-
framework/what-sendai-framework).  
The ideology of the Sendai Framework is people-centered, all-hazard, all-of-state, all-of-
society, to strengthen risk reduction and risk resilience (Aitsi-Selmi, 2015). 
The Hyogo Framework 2005-2015 is the predecessor of the Sendai Framework 2015-2030. 
The priorities of the Hyogo Framework are institutional instrumentalization to reduce 
disaster risk at the national and local level; issuing warnings and monitoring disaster risks; 
the culture of safety and resilience; monitoring and evaluation; early warning; identifying 
underlying factors; and preparedness. Hyogo Framework promotes the instrumentalization 
of the international synergies to diminish mortality in the disaster context. It demonstrates 
the urgency to eliminate poverty and to develop more sustainably, acknowledging the 
dependency between sustainable development and disaster risk management, policy 
efficiency, and social, health, cultural and educational resilience. Technically, the Hyogo 
Framework portrays a more simplistic disaster risk management view and system. The 
Sendai Framework, as its successor, presents a vast, integrative, and human-focused 
approach. Nevertheless, the Hyogo Framework recognizes that climate change correlates 
with disaster risks (Hyogo Framework 2005–2015).  
 
“Prevent new and reduce existing disaster risk, the implementation of integrated and 
inclusive economic, structural, legal, social, health, cultural, educational, environmental, 
technological, political and institutional measures that prevent and reduce hazard  exposure  
and vulnerability to disaster, increase preparedness for response and recovery, and thus 
strengthen resilience (A/RES/69/283, 2015, 283). 
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The priorities of the Sendai Framework are as follows (Sendai Framework 2015-2030): 
 
Priority 1: Understanding disaster risk 
Disaster risk is a dynamic convolution of underlying factors and interactions amid cross-
cutting fields like information collection and dissemination; disaggregation of data; spatio-
temporal variations; climate observation; science; education; local knowledge; helping to 
understand risk; and producing policies and practices that strengthen international 
cooperation for efficient decision making.  
 
Priority 2: Strengthening disaster risk governance to manage disaster risk 
Strong disaster risk governance through multiple cross-sectoral stakeholders, institutions, 
and organizations at local, national, and global levels is essential to achieve disaster risk 
prevention, mitigation, preparedness, response, and recovery.  
 
Priority 3: Investing in disaster risk reduction for resilience 
Investing in resource allocation and risk transfer through insurances, risk reduction 
mechanisms of critical infrastructures, national health system resilience, food security, social 
safety, sustainable natural resources use.  
 
Priority 4: To enhance disaster preparedness for effective response and to "Build Back 
Better" in recovery, rehabilitation, and reconstruction 
 

 
Fig. 8. Building Back Better aiming at resilience for future climate and health disaster risks (Vereinte Nationen 
2021). 

 
 
Seven global targets support the assessment of progress based on indicators, through  
reduction of  
the global disaster mortality   ̶number of people affected by disasters per 100.000; 
A-1.  Number of deaths and missing persons attributed to disasters, per 100,000 population. 
A-2. Number of deaths attributed to disasters, per 100,000 population. 
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A-3. Number of missing persons attributed to disasters, per 100,000 population. 
the global number of people affected by disasters per 100.000 
B-1. Number of directly affected people attributed to disasters, per 100,000 population. 
B-2. Number of injured or ill people attributed to disasters, per 100,000 population. 
B-3. Number of people whose damaged dwellings were attributed to disasters. 
B-4. Number of people whose destroyed dwellings were attributed to disasters. 
B-5. Number of people whose livelihoods were disrupted or destroyed, attributed to 
disasters. 
the economic loss of the global gross domestic product (GDP) due to disaster 
C.1. Direct economic loss attributed to disasters in relation to global gross domestic product. 
C-2. Direct agricultural loss attributed to disasters. 
C-3. Direct economic loss to all other damaged or destroyed productive assets attributed to 
disasters. 
C-4. Direct economic loss in the housing sector attributed to disasters. 
disaster damage of critical infrastructure by 2030;  
D-1. Damage to critical infrastructure attributed to disasters. 
D-2. Number of destroyed or damaged health facilities attributed to disasters. 
D-3. Number of destroyed or damaged educational facilities attributed to disasters. 
D-4. Number of other destroyed or damaged critical infrastructure units and facilities 
attributed to disasters. 
 
increase 
national and local disaster reduction strategies by 2020; 
E-1. Number of countries that adopt and implement national disaster risk reduction 
strategies in line with the Sendai Framework for Disaster Risk Reduction 2015-2030. 
E-2. Percentage of local governments that adopt and implement local disaster risk reduction 
strategies in line with national strategies. 
international cooperation for the implementation of the Framework 
F-1. Total official international support, (official development assistance (ODA) plus other 
official flows), for national disaster risk reduction actions. 
F-2. Total official international support (ODA plus other official flows) for national disaster 
risk reduction actions provided by multilateral agencies. 
F-3. Total official international support (ODA plus other official flows) for national disaster 
risk reduction actions provided bilaterally. 
F-4. Total official international support (ODA plus other official flows) for the transfer and 
exchange of disaster risk reduction-related technology. 
F-5. Number of international, regional and bilateral programmes and initiatives for the 
transfer and exchange of science, technology and innovation in disaster risk reduction for 
developing countries. 
F-6. Total official international support (ODA plus other official flows) for disaster risk 
reduction capacity-building. 
F-7. Number of international, regional and bilateral programmes and initiatives for disaster 
risk reduction-related capacity-building in developing countries. 
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F-8. Number of developing countries supported by international, regional and bilateral 
initiatives to strengthen their disaster risk reduction-related statistical capacity. 
multi-hazard early warning systems and disaster risk information and assessments to people 
by 2030. 
G-1. Number of countries that have multi-hazard early warning systems. 
G-2. Number of countries that have multi-hazard monitoring and forecasting systems. 
G-3. Number of people per 100,000 that are covered by early warning information through 
local governments or through national dissemination mechanisms. 
G-4. Percentage of local governments having a plan to act on early warnings. 
G-5. Number of countries that have accessible, understandable, usable and relevant disaster 
risk information and assessment available to the people at the national and local levels. 
G-6. Percentage of population exposed to or at risk from disasters protected through pre-
emptive evacuation following early warning (Sendai Framework for Disaster Risk Reduction 
2015 - 2030).  
 
The Sendai Framework and the Sustainable Development Goals (SDG’s) have a common 
socio-economic background and supplement the monitoring of the SDG’s implementation as 
shown in Figure 9 and Table 2 (https://www.undrr.org/implementing-sendai-framework/sf-
and-sdgs). 
 

 

Fig. 9.  Monitoring the SDG’s with the monitoring indicators of the Sendai Framework 
(https://www.undrr.org/implementing-sendai-framework/sf-and-sdgs). 
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Table 2. Monitoring the SDG’s with the monitoring indicators of the Sendai Framework 
(https://www.undrr.org/implementing-sendai-framework/sf-and-sdgs). 

 
 
Preventing new disaster risks and reducing the existing ones by implementing integrated and 
inclusive economic, structural, legal, social, health, cultural, educational, environmental, 
technological, political, and institutional measures increases preparedness for response and 
recovery and thus strengthens resilience. The evolving elements that drive disaster risk are 
hazard, exposure, and the dimensions of the vulnerability of social and environmental 
systems. Risk is the probability of future dangerous events; however, it does not mean 
hazard. A vulnerable system is an exposed system, whereas exposure is elemental for risk 
and vulnerability.  
 

2.2.1.2    Health Aspects of Sendai Framework 

The Sendai Framework, with 35 health references, sets health at the core of disaster risk 
reduction management in the international policy-making process by leading the Health 
Emergency and Disaster Risk Management-Health EDRM-process. The Sendai Framework 
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offers coherence and consistency in national and international disaster risk reduction and 
Health Emergency policy. The World Health Organization integrates an all-hazard emergency 
risk management approach to promote health security and protect vulnerable social groups 
in the 13th General Programme of Work 2019–2023 of the World Health Assembly. Technical 
guidance, monitoring tool of the Sendai Framework targets- Sendai Framework Monitoring 
National Focal Point- and training are provided to the Member States. Three of the seven 
Sendai Framework Targets (A, B, D) are health-oriented (Wright et al., 2020). The Sendai 
Framework connects with the IHR of 2005 to enhance the detection and risk management 
process of health emergencies in an all-hazard approach (WHO, 2018, p.23). The health 
aspects in the priorities of the Sendai Framework are the following: 
 

Table 3: Health aspects of the Sendai Framework Priorities (Health in the Context of the Sendai Framework for 
Disaster Risk Reduction, 2015) 

Priority 1: 
Understanding 
disaster risk  

"Policies and 
practices for disaster 
risk management 
should be based on 
an understanding of 
disaster risk in all its 
dimensions of 
vulnerability, 
capacity, exposure of 
persons and assets, 
hazard characteristics 
and the 
environment."  

 

Priority 2: 
Strengthening 
disaster risk 
governance to 
manage disaster risk  

“Clear vision, plans, 
competence, 
guidance and 
coordination within 
and across sectors as 
well as participation 
of relevant 
stakeholders are 
needed. 
Strengthening 
disaster risk 
governance is 
therefore necessary 
and fosters 
collaboration and 
partnership across 
mechanisms and 
institutions for the 
implementation of 
instruments relevant 
to disaster risk 
reduction and 
sustainable 
development.” 

Priority 3: Investing 
in disaster risk 
reduction for 
resilience  

“Public and private 
investment in 
disaster risk 
prevention and 
reduction through 
structural and non-
structural measures 
is essential to 
enhance the 
economic, social, 
health, and cultural 
resilience of 
persons, 
communities, 
countries, and their 
assets, as well as the 
environment.” 

 

Priority 4: Enhancing 
disaster 
preparedness for 
effective response 
and to “build back 
better” in recovery, 
rehabilitation, and 
reconstruction  

“The steady growth 
of disaster risk, 
including the 
increase of people 
and asset exposure, 
combined with the 
lessons learned from 
past disasters, 
indicates the need 
to further 
strengthen disaster 
preparedness for 
response, act in 
anticipation of 
events, integrate 
disaster risk 
reduction in 
response 
preparedness, and 
ensure that capa-
cities are in place for 
effective response 
and recovery at all 
levels.” 

Disaster risk and Mainstream Safe hospitals and People-centered 
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Data loss (para 25a): 
"Enhance the 
development and 
dissemination of 
science-based 
methodologies and 
tools to record and 
share disaster losses 
and relevant 
disaggregated data 
and statistics, as well 
as to strengthen 
disaster risk 
modelling, 
assessment, mapping, 
monitoring and multi-
hazard early warning 
systems;"  

Safe hospitals and 
health infrastructure 
(para 25f): “Develop 
effective global and 
regional campaigns as 
instruments for public 
awareness and 
education, building 
on the existing ones 
(for example, the 
“One Million Safe 
Schools and 
Hospitals” 
initiative...), to 
promote a culture of 
disaster prevention, 
resilience and 
responsible 
citizenship, generate 
understanding of 
disaster risk, support 
mutual learning, 
share experiences. 
Encourage public and 
private stakeholders 
to actively engage in 
such initiatives, and 
develop new ones at 
local, national, 
regional and global 
levels.”  

disaster risk 
reduction in health 
(para 27a): 
"Mainstream and 
integrate disaster 
risk reduction within 
and across all 
sectors. Review and 
promote the 
coherence and 
further 
development, as 
appropriate, of 
national and local 
frameworks of laws, 
regulations and 
public policies."  

Safety enhancing 
laws and 
regulations (para 
27d): "Encourage 
the establishment of 
necessary 
mechanisms and 
incentives to ensure 
high levels of 
compliance with 
existing safety- 
enhancing 
provisions of 
sectoral laws and 
regulations, 
including those 
addressing land use 
and urban planning, 
building codes, 
environmental and 
resource 
management and 
health and safety 
standards, and 
update them, where 
needed, to ensure 
an adequate focus 
on disaster risk 
management;"  

Coherence of 
instruments and 
tools (para 28b): 

health facilities 
(para 30c): 
“Strengthen 
disaster-resilient 
public and private 
investment, 
particularly through 
structural and non-
structural and 
functional disaster 
risk prevention and 
reduction measures 
in critical facilities, in 
particular schools 
and hospitals and 
physical 
infrastructures; 
building better from 
the start to 
withstand hazards 
through proper 
design and 
construction, 
including the use of 
the principles of 
universal design and 
the standardization 
of building 
materials; 
retrofitting and 
rebuilding; nurturing 
a culture of 
maintenance; and 
taking into account 
economic, social, 
structural, 
technological and 
environmental 
impact 
assessments.”  

Health system 
resilience and 
disaster risk 
management for 
health (para 30i): 
“Enhance the 
resilience of national 
health systems, 
including by 

early warning, 
communication and 
technological 
systems (para 33b): 
“Invest in, develop, 
maintain and 
strengthen people-
centred multi-
hazard, 
multisectoral 
forecasting and early 
warning systems, 
disaster risk and 
emergency 
communications 
mechanisms, social 
technologies and 
hazard- monitoring 
telecommunications 
systems. Develop 
such systems 
through a 
participatory 
process. “  

Safe hospitals (para 
33c): “Promote the 
resilience of new 
and existing critical 
infrastructure, 
including ... hospitals 
and other health 
facilities, to ensure 
that they remain 
safe, effective and 
operational during 
and after disaster in 
order to provide 
live-saving and 
essential services.“  

Stockpiling (para 
33d): “Establish 
community centres 
for the promotion of 
public awareness 
and the stockpiling 
of necessary 
materials to 
implement rescue 
and relief activities.”  
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Innovation and 
technology (para 
25i): "Enhance access 
to and support for 
innovation and 
technology as well as 
in long-term, multi-
hazard and solution-
driven research and 
development in 
disaster risk 
management."  

 

 

Foster collaboration 
across global and 
regional 
mechanisms and 
institutions for the 
implementation and 
coherence of 
instruments and 
tools relevant to 
disaster risk 
reduction, such as 
for climate change, 
biodiversity, 
sustainable 
development, 
poverty eradication, 
environment, 
agriculture, health, 
food and nutrition 
and others, as 
appropriate;"  

Epidemics and 
pandemics (para 
28d): “Promote 
transboundary 
cooperation to 
enable policy and 
planning for the 
implementation of 
ecosystem-based 
approaches, to build 
resilience and 
reduce disaster risk, 
including epidemic 
risk. “  

 

 

integrating disaster 
risk management 
into primary, 
secondary and 
tertiary health care, 
especially at the 
local level; 
developing the 
capacity of health 
workers in 
understanding 
disaster risk and 
applying and 
implementing 
disaster risk 
reduction 
approaches in health 
work; promoting 
and enhancing the 
training capacities in 
the field of disaster 
medicine; and 
supporting and 
training community 
health groups in 
disaster risk 
reduction 
approaches in health 
programmes, in 
collaboration with 
other sectors, as 
well as in the 
implementation of 
the International 
Health Regulations 
(2005) of the World 
Health 
Organization.”  

Access to basic 
health care services 
(para 30j): 
”Strengthen the 
design and 
implementation of 
inclusive policies and 
social safety net 
mechanisms, 
including through 
community 

Training (para 33f): 
“Train existing 
workforce and 
voluntary workers in 
disaster response 
and strengthen 
technical and 
logistical capacities 
to ensure better 
response in 
emergencies.”  

Health data (para 
33n): “Establish a 
mechanism of case 
registry and a 
database of 
mortality caused by 
disaster in order to 
improve the 
prevention of 
morbidity and 
mortality.”  

Mental health (para 
33o): “Enhance 
recovery schemes to 
provide psychosocial 
support and mental 
health services for 
all people in need.”  
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involvement, 
integrated with 
livelihood 
enhancement 
programmes, and 
access to basic 
health care services, 
including maternal, 
new born & child 
health, sexual & 
reproductive health, 
food security & 
nutrition, housing 
and education, 
towards the 
eradication of 
poverty, to find 
durable solutions in 
the post disaster 
phase and to 
empower and assist 
people dispro-
portionally affected 
by disasters.”  

Life threatening and 
chronic diseases 
(para 30k): “Include 
people with life 
threatening and 
chronic diseases in 
the design of 
policies and plans to 
manage their risks 
before, during and 
after disasters, 
including having 
access to life- saving 
services.”  

Ecosystem and 
environment health 
(para 30n): 
"Strengthen the 
sustainable use and 
management of 
ecosystems and 
implement 
integrated 
environmental and 
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natural resource 
management 
approaches that 
incorporate disaster 
risk reduction;"  

Animal health (para 
30 p): “Strengthen 
the protection of 
livelihoods and 
productive assets, 
including livestock, 
working animals, 
tools and seeds;”  

Sendai Framework 
implementation 
(para 31e): 
“Enhance 
cooperation 
between health 
authorities and 
other relevant 
stakeholders to 
strengthen country 
capacity for disaster 
risk management for 
health, the 
implementation of 
the International 
Health Regulations 
(2005) and the 
building of resilient.” 
health systems.”  

 
"The Bangkok Principles for the Implementation of the Health aspects of the Sendai 
Framework for Disaster Risk Reduction" serve as the health specification of the Sendai 
Framework. Founded in 2016 in Bangkok, Thailand, during the International Conference held 
by the Royal Thai Government, the United Nations Office for Disaster Risk Reduction 
(UNISDR), and the World Health Organization (WHO), the Bangkok Principles place health at 
the heart of disaster risk reduction in a holistic approach. The Sendai Framework involves 
disaster risk coordination, planning, and strategy to multisectoral all-hazard scenarios and 
resilient health systems. In addition, it reinforces alliances with the World Health 
Organization in the International Health Regulations (IHR), the Paris Agreement for Climate 
Change, the Sustainable Development Goals (SDGs) inter alia. 
 
Table 4: The Bangkok Principles are as follows (World Health Organization, 2016): 
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1. Promote systematic integration of health into national and sub-national disaster risk 
reduction policies and plans and the inclusion of emergency and disaster risk management 
programmes in national and sub-national health strategies.  
 
Key actions include:  
– Promote a whole-of-government, a whole-of-society approach, with population at risk 
and communities at the centre of emergency and disaster risk management measures, led 
by strong political commitment of Governments.  
- Develop, or revise multi-sectoral policies, integrated plans and programmes for emergency 
and disaster risk reduction to include the health sector component, and manage health risks 
of emergencies and disasters with appropriate levels of resources to support 
implementation.  
o Increase the participation of health sector representatives in multi-sectoral emergency 
and disaster risk management committees and platforms at all levels  
– Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management  
– Adapt and apply monitoring and reporting frameworks, as appropriate, for disaster risk 
reduction to track the progress of implementation of plans at all levels including health 
components.  
– Integrate health needs fully into post-disaster needs assessment and recovery planning.  
– Strengthen the design and implementation of gender-responsive and inclusive disaster 
risk reduction policies and plans, with community involvement, to address the 
vulnerabilities and capacities of women and children, people with disabilities, older persons, 
migrants, and other population at risk and protection needs before, during and after 
disasters. 
2. Enhance cooperation between health authorities and other relevant stakeholders to 
strengthen country capacity for disaster risk management for health, the implementation of 
the International Health Regulations (2005) and building of resilient health systems.  
 
Key actions include:  
– Integrate disaster risk management into primary, secondary and tertiary health care and 
related services.  
– Strengthen the essential capacities for emergency and disaster risk management for 
health and building resilience of health systems at all levels, including in policies and 
legislation, planning and coordination, human and financial resources, monitoring and 
evaluation, information management, health infrastructure and logistics, health and related 
services, risk communication and community capacity development.  
– Strengthen coordination bodies, committees and platforms at all levels for emergency and 
disaster risk management for health, including multisectoral and multistakeholder 
participation.  
– Strengthen multisectoral planning and action to manage health risks from all types of 
hazards, including the implementation of the International Health Regulations (2005)  
3. Stimulate people-centered public and private investment in emergency and disaster risk 
reduction, including in health facilities and infrastructure.  
 
Key actions include:  
– Enhance the safety functionality and resilience of critical health infrastructure and 
facilities by conducting safety assessments, strengthening the implementation of the Safe 
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Hospital Initiative, and applying the principles of “Building back better” in recovery and 
reconstruction, in coordination with communities.  
– Promote investment in research and development and enhance innovation and the use of 
modern technologies and modelling for managing disaster risks including for biological 
hazards.  
4. Integrate disaster risk reduction into health education and training and strengthen 
capacity building of health workers in disaster risk reduction.  
 
Key actions include:  
– Promote collaborative multidisciplinary training on multi-sectoral action to reduce the 
risks of diseases and disasters.  
– Strengthen the integration of emergency and disaster risk management into education 
and training of health workers at all levels, including those providing basic health services at 
the community level.  
5. Incorporate disaster-related mortality, morbidity and disability data into multi-hazards 
early warning system, health core indicators and national risk assessments.  
 
Key actions include:  
– Collect and integrate disaggregated data on exposures, and vulnerabilities and capacities, 
for all hazard risk assessment, including base-line data for planning and monitoring 
purposes.  
– Include biological hazards and zoonotic diseases as well as chemical and radiation hazards 
in disaster risk assessment and multi-hazard early warning systems.  
– Include health-related disaster losses (illness, injury, psychosocial effects, as well as 
damage, and disruption of health facilities and services) and other relevant disaggregated 
data by sex, age and disability in disaster loss databases.  
– Include indicators for disaster risk management in minimum health core indicators.  
6. Advocate for, and support cross-sectoral, transboundary collaboration including 
information sharing, and science and technology for all hazards, including biological 
hazards.  
 
Key actions include:  
– Compile and disseminate best practices and case studies on mainstreaming disaster 
reduction in health.  
– Promote the use of innovative communication approaches for dissemination of early 
warning messages, including outbreaks and emergencies, particularly to at-risk 
communities.  
– Strengthen cross-border and intersectoral mechanisms for assessing and managing risks, 
such as coordinated vaccination campaigns and disease surveillance.  
– Promote the development and application of evidence-based practices through health 
science and technology and targeted operational research for all-hazards emergency and 
disaster risk management.  
7. Promote coherence and further development of local and national policies and 
strategies, legal frameworks, regulations, and institutional arrangements.  
 
 
Key actions include:  
– Create enabling environment for coherence of policies and strategies of the Sendai 
Framework for DRR, SDGs, climate change adaptation and other relevant instruments.  
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– Ensure coherence and alignment of national, regional and global DRR frameworks and 
those related to emergency and disaster risk management for health such as the 
International Health Regulations (2005) and the Global Health Security Agenda.  
– Integrate DRR into national and local development plans and address financing for DRR, 
including the health component.  

 

2.2.1.3. A Global Warning System 

Integrating health with Emergency and Disaster Risk Management (EDRM) requires  strategic 
health emergency risk assessment andrisk identification and analysis-capacity assessment 
strategic capacity planning (World Health Organization 2019). 

A global warning system integrated with the PHEIC mechanism (Public Health Emergency of 
International Concern) can support the International Health Regulations (IHR), the 
Independent Panel for Pandemic Preparedness and Response (IPPPR), the Independent 
Oversight and Advisory Committee for the WHO Health Emergencies Program (IOAC) and the 
WHO's Review Committee of the IHR and the States Parties, to enforce the decision-making 
process and transparency during the decision-making process. Further, the acceptance of 
the State Parties nourished by a transparent and open approach based on risk governance 
leads to intensified compliance. The criteria for the early warning system should be 
negotiated internationally. Different countries fight against Covid 19 differently, 
becausethey have had different experiences about what works and what does not. The 
addition of environmental, socio-economic, and cultural features in the summary of these 
recent experiences can serve as the basis of an efficient global warning system. Iceland 
relied on scientific advice that was specifically focused on death prevention by SARS–COV–2, 
achieving seven deaths per 100.000 people, while in the USA and UK, the rate is 80 deaths 
per 100.000 people (Scudellari 2020).  

The use of dynamic risk maps constructed on the basis of vulnerability indices for pandemic 
threats (e.g., viral features, geographical distance, sharing borders, connectivity to high 
prevalence locations) and  response capacity assists countries to conduct more specific 
monitoring and tailor their preparation levels  to the severity of an outbreak. In addition, a 
safety roster can prevent the use of the warning system for political and/or economic 
benefits or sabotage among States Parties. This suggestion combines two trends that 
evaluate future pandemic prevention: the traffic light system and a regional PHERC 
mechanism (public health emergency of regional concern). It does not separate the global 
dimension from the local but instead, through an algorithm based on the vulnerability 
indices of any region of the world, focuses on real-time risk assessment. It can also correlate 
with the infection control measurement (e.g., if the country that faces the outbreak stops 
the air connection to other countries, the disease risk declines) (Wenham et al., 2020). 

 

2.2.2.1. One Health 
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In 1948, the World Health Organization defined Health as a state of complete physical, 
mental, and social wellbeing and not merely the absence of disease or infirmity. One Health 
recognizes the unbreakable interlinkage of human, animal, and ecological health, as shown 
in Figure 10, and aims to improve health on a global scale attained by the interdisciplinary 
collaboration of veterinarians, physicians, epidemiologists, conservation medicine and 
environmental specialists, anthropologists, sociologists, economists, policy- and decision-
makers. One Health is an inter-disciplinary science promoting cross-sectoral collaborations 
to secure global health comprehensively by shedding light on the interlinkages between 
phenomena and the underlying pandemic risk drivers (Gibbs, 2014).  
 

 
   

Figure 10. One Health interlinkages (Bedford et. al., 2019). 

 
“One Health issues include zoonotic diseases, antimicrobial resistance, food safety and food 
security, vector-borne diseases, environmental contamination, and other health threats 
shared by people, animals, and the environment. Even the fields of chronic disease, mental 
health, injury, occupational health, and noncommunicable diseases can benefit from a One 
Health approach involving collaboration across disciplines and sectors 
(https://www.cdc.gov/onehealth/basics/index.html).” 
 
Zoonosis is “any infection that is naturally transmissible from vertebrate animals to humans 
(Taylor et al., 2001). The domestication of animals and the beginning of agriculture 14.000 
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years ago enhanced the disease spread between humans, animals, and their shared 
environment. One Health seeks interdisciplinary education and collaboration between 
medical and veterinary institutions focusing on environmental medicine, zoonotic diseases, 
and their ecological effects (Kahn et al., 2016).    
 
“Communicable and non-communicable diseases demand a truly comprehensive 
understanding of health and disease, and thereby a unity of approach that is achievable only 
through convergence of human, domestic animal, wildlife, plant, and environmental health, 
on a planetary scale“ (Evans et al., 2020) 
 
One Health is a multi-dimensional approach that can contribute to the fight against climate 
change by     
· facilitating food security and safety 
· reducing methane emissions by rethinking the extensive ruminant livestock production  
· creating novel methods for safer water, sanitation, and hygiene (WASH) adapted to the 
increased precipitation and flooding events due to climate change, resulting in faster 
washing of and spreading of microbiological agents 
· enabling integrated Surveillance and Report Systems (iSRS) to identify diseases before 
spillover events from animals to humans occur 
· adding One Health in veterinary and human medicine education programs (Zinsstag et al., 
2018) 
 
The global change of the 21st century came along with global health challenges due to 
climate change and environmental degradation. In 2004, the Wildlife Conservation Society 
(WCS) hosted a symposium on “Building Inter-disciplinary Bridges to Health in a Globalized 
World” at The Rockefeller University with experts, scientists, and stakeholders across 
numerous disciplines to address present and future health challenges in a holistic manner. 
The outcome was the “Manhattan Principles” under the definition “One World – One 
Health,”(in short, “One Health”) (Gruetzmacher et al., 2021). 
 
Table 5. The Manhattan Principles of One Health 
(http://www.oneworldonehealth.org/sept2004/owoh_sept04.html) 
1. Recognize the essential link between human, domestic animal, and wildlife health 
and the threat disease poses to people, food supplies, and economies, and the 
biodiversity essential to maintaining the healthy environments and functioning 
ecosystems we all require. 
 
2. Recognize that decisions regarding land and water use have real health 
implications.  
Alterations in the resilience of ecosystems and shifts in patterns of disease emergence 
and spread manifest themselves when we fail to recognize this relationship. 
3. Include wildlife health science as an essential component of global disease 
prevention, surveillance, monitoring, control, and mitigation.  
4. Devise adaptive, holistic, and forward-looking approaches to preventing, 
monitoring, controlling, and mitigating emerging and resurging diseases that take the 



Integration of the One Health approach with the Sendai Framework: 
Enhancing pandemic risk management in times of global and climate change  

  34 

complex interconnections among species into complete account. 
5. Seek opportunities to fully integrate biodiversity conservation perspectives and 
human needs (including those related to domestic animal health) when developing 
solutions to infectious disease threats.  
6. Reduce the demand for and better regulate the international live wildlife and 
bushmeat trade not only to protect wildlife populations but to lessen the risks of disease 
movement, cross-species transmission, and the development of novel pathogen-host 
relationships. The costs of this worldwide trade in terms of impacts on public health, 
agriculture, and conservation are enormous. Therefore, the global community must 
address this trade as the real threat to global socio-economic security. 
7. Restrict the mass culling of free-ranging wildlife species for disease control to 
situations where there is a multidisciplinary, international scientific consensus that a 
wildlife population poses an urgent, significant threat to human health, food security, or 
wildlife health more broadly. 
8. Increase investment in the global human and animal health infrastructure 
commensurate with the serious nature of emerging and resurging disease threats to 
people, domestic animals, and wildlife. Enhancing capacity for global human and animal 
health surveillance and transparent, timely information-sharing (that takes language 
barriers into account) can help improve coordination of responses among governmental 
and non-governmental agencies, public and animal health institutions, and 
vaccine/pharmaceutical companies manufacturers. 
9. Form collaborative relationships among governments, local people, and the 
private and public (i.e., non-profit) sectors to meet global health and biodiversity 
conservation challenges.  
10. Provide adequate resources and support for global wildlife health surveillance 
network that exchange disease information with the public health and agricultural animal 
health communities as part of early warning systems for the emergence and resurgence 
of disease threats.  
11. Invest in educating and raising awareness among the world’s people and 
influencing the policy process to increase recognition that we must better understand the 
relationships between health and ecosystem integrity to improve prospects for a healthier 
planet. 

 
Two hundred experts from 47 countries working in governments, academia, policy, civil 
society, EcoHealth, and Planetary Health participated in the `One Planet, One Health, One 
Future’ conference on October 25, 2019, held by the Climate and Environmental Foreign 
Policy Division at the German Federal Foreign Office and the Wildlife Conservation Society 
(WCS). The `Berlin Principles on One Health,’ were established by 12 experts from policy, 
sociology, philosophy, economics, ecology, meteorology, human medicine, veterinary 
medicine, and other fields as a Call for Action to adapt the `Manhattan Principles’ to the 
contemporary challenges of environmental health, climate change, zoonotic spill-overs, and 
antimicrobial resistance.  
The Berlin Principles are an opportunity to break down the single discipline and sector silos 
and connect knowledge, data, experiences between academia, economy, and politics. One 
Health advocates solidarity and environmental justice to combat public health challenges, 
biodiversity loss, and climate change impacts, by incorporating socio-economic and political 
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contexts that affect health and call for multilateral, democratic action (Gruetzmacher et al., 
2021).  
 
Table 6: The following are the Berlin Principles (https://oneworldonehealth.wcs.org/About-Us/Mission/The-
2019-Berlin- Principles-on-One-Health. Aspx). 
1) Recognize and take action to: retain the essential health links between humans, 
wildlife, domesticated animals and plants, and all nature; and ensure the conservation and 
protection of biodiversity, which interwoven with intact and functional ecosystems 
provides the critical foundational infrastructure of life, health, and well-being on our 
planet; 
2) Take action to develop strong institutions that integrate an understanding of 
human  
and animal health with the health of the environment and invest in the translation of 
robust science-based knowledge into policy and practice; 
3) Take action to combat the current climate crisis, which is creating new severe 
threats to human, animal, and environmental health and exacerbating existing challenges; 
4) Recognize that decisions regarding land, air, sea, and freshwater use directly 
impact the health and well-being of humans, animals, and ecosystems and that alterations 
in ecosystems paired with decreased resilience generate shifts in communicable and non-
communicable disease emergence, exacerbation, and spread; and take action accordingly 
to eliminate or mitigate these impacts; 
5) Devise adaptive, holistic, and forward-looking approaches to the detection, 
prevention, monitoring, control, and mitigation of emerging/resurging diseases and 
exacerbating communicable and non-communicable diseases that incorporate the 
complex interconnections among species, ecosystems, and human society, while 
accounting fully for harmful economic drivers, and perverse subsidies; 
6) Take action to meaningfully integrate biodiversity conservation perspectives and 
human health and well-being when developing solutions for communicable and non-
communicable disease threats; 
7) Increase cross-sectoral investment in the global human, livestock, wildlife, plant, 
and  
ecosystem health infrastructure and international funding mechanisms for the protection 
of ecosystems, commensurate with the serious nature of emerging/resurging and 
exacerbating communicable and non-communicable disease threats to life on our planet; 
8) Enhance capacity for cross-sectoral and trans-disciplinary health surveillance and  
clear, timely information sharing to improve coordination of responses among 
governments and NGOs, health, academia, and other institutions, industry, and other 
stakeholders; 
9) Form participatory, collaborative relationships among governments, NGOs, and 
Indigenous Peoples and local communities while strengthening the public sector to meet 
the challenges of global health and biodiversity conservation; 
10) Invest in educating and raising awareness for global citizenship and holistic 
planetary  
health approaches among children and adults in schools, communities, and universities 
while also influencing policy processes to increase recognition that human health 
ultimately depends on ecosystem integrity and a healthy planet. 

 
 
2.2.2.2. Viruses, Conservation Medicine, and the Environment 
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High virulence, replication and mutation rates, genomic size, and segmentation put viruses 
at the top of pandemic threats. Specifically, the stable and adaptable genome and the 
cytoplasmatic replication of RNA viruses elevate their zoonotic potential. Nuclear replication, 
usually found by DNA viruses, pre-supposes specific hosts for viral reproduction, while 
cytoplasmatic replication is less host-specific, resulting in multiple susceptible hosts. These 
are constrained conclusions since examples like smallpox virus - DNA virus - replicates in the 
cellular cytoplasm and influenza virus - RNA virus - in the nucleus. In the relevant literature, 
the common assumption was that influenza viruses present the most significant pandemic 
risk. Covid 19 proved that revising the pandemic risk assessment is essential. 
Paramyxoviruses, (specifically 36ehavio-, henipa-, rubulavirus), and the entero- rhinovirus 
(picornaviruses) pose an emerging global risk (Adalja et al., 2018). 
Further, there is evidence that animals hosting RNA viruses (e.g., Ebola-, influenza, SARS -
viruses) act as incubators for mutations that elevate the zoonotic viral potential or the 
human disease severity by introducing new strains (Ezenwa et al., 2015). Therefore, it is 
crucial to implement continuous and thorough viral risk-based surveillance. Table 7 gives an 
overview of zoonotic disease systems (Ezenwa et al., 2015). 
 
Table 7. Zoonotic disease systems (Ezenwa et al., 2015). 

Influenza/influenz
a A virus (global, 
1800s –present) 

What drives 
the 
emergence of 
pandemic 
strains? 

Environment In temperate regions, absolute 
humidity interacts with levels of 
susceptibility and human-to-
human contact patterns to 
influence the timing of 
pandemic influenza outbreaks. 

  Population The diversity of influenza virus 
strains circulating in bird 
populations is driven by both 
population mechanisms 
(transmission ecology) and 
pathogen characteristics 
(substitution rates). 

  Gene 
 

Pandemic virus strains in 
human populations have arisen 
from the introduction of genes 
from avian and swine influenza 
viruses. 

  Molecule 
 

Under experimental conditions, 
molecular changes in the 
hemagglutinin (HA) protein 
from highly pathogenic avian 
influenza (H5) can facilitate 
efficient mammal-to-mammal 
transmission. 

SARS / SARS 
coronavirus (SARS-

What is the 
transmission 

Community Isolation and phylogenetic 
analysis of virus from multiple 
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CoV) (global 
pandemic, 2002–
2003) 

cycle that 
caused the 
global SARS 
epidemic? 

 bat species identified bats as 
the natural 
reservoir for SARS. 

  Population 

 

Specific individuals with 
disproportionately high contact 
rates (super spreaders) were 
responsible for a majority of 
virus transmission events in 
humans. 

  Cell  Single amino acid substitutions 
in SARS-CoV of palm civet origin 
can enhance viral entry into 
human angiotensin-converting 
enzyme 2 (ACE2) receptor-
expressing cells. 

  Gene 
 

The receptor binding domain of 
the SARS-CoV Spike protein 
underwent rapid evolution in 
nonreservoir “intermediate” 
hosts such as palm civets, 
potentially facilitating virus 
transmission to humans. 

Hendra virus, 
(Australia, 1994– 
What factors 
influence present) 
 

What factors 
influence 
present 
disease 
spillover from 
bat reservoirs 
to horses and 
humans? 

Environment/ 
ecosystem 
 

Shifting bat distributions and 
changes in migratory Reviewed 
in 37ehavior are facilitated by 
anthropogenic habitat 
modification. 

  Population/ 
individual 
 

Temporal and spatial pulses of 
virus shedding in bats may be 
influenced by individual host 
traits such as nutritional stress 
or reproductive status. The 
amount of virus released in any 
area is a function of local bat 
density and the shedding status 
of individual bats in the 
population. 

  Cell 

 

Only a subset of exposed horses 
are identified as spillover cases. 
Upon exposure, some horses 
eliminate infection with a 
strong innate immune response 
and some mount an acquired 
response after asymptomatic 
infection or clinical disease, 
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while others experience 
fulminating infection. 

Hantavirus 
pulmonary 
syndrome / Sin 
Nombre virus 
(SNV) 
(southwestern 
United States, 
1993) 

Was this a 
new disease 
agent? What 
caused 
spillover  
to humans? 

Environment/ 
ecosystem 

Increased precipitation due to 
El Niño promoted enhanced 
primary production in the 
spring. 

  Population 
 

Rodent reservoir populations 
greatly increased in size as a 
result of improved food 
availability. 

  Individual 
 

Most human exposures occur in 
peridomestic environments 
where the host of SNV, deer 
mice, thrive. The breeding 
season of deer mice is up to 
two months longer in 
peridomestic settings, and 
infection rates tend to be 
higher in these environments. 

  Gene  
 

Phylogenetic reconstruction of 
virus samples collected from 
cryogenically preserved mice 
determined that the virus was 
present in rodents prior to the 
1993 human outbreak.  

Lyme disease / 
Borrelia 
burgdorferi 
(northeastern US, 
1975–present)  

What 
accounts for 
temporal and 
spatial 
variation in 
human 
infection risk?  

Community  Oak tree masting influences 
acorn abundance, which 
determines the future 
population density of reservoir 
hosts. The diversity of hosts 
available on which ticks can 
feed determines both the 
abundance of ticks and the 
infection rates of these ticks.  

  Individual  White-footed mice, which are 
the hosts most likely to pass the 
Lyme bacterium to feeding 
ticks, do not show negative 
effects of infection, suggesting 
that the bacterium might be a 
mutualist rather than a parasite 
on this key host species.  

  Cell  
 

Mice show a weak antibody 
response to experimental 
infection, but a strong innate 
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response, suggesting that they 
might trade investment in long-
term adaptive immunity for 
investment in short-term 
immunity.  

 
 
 
The extensive land use, biodiversity, and habitat loss through anthropogenic activities 
impact the conservation of wildlife and ecosystems. Deforestation is the price for crops and 
countrified lands, resulting in habitat changes. These changes have a variety of effects on the 
populations per se and their behavior. Habitat fragmentation, degradation, loss, and 
isolation can diminish populations, alter the permeability for predators and parasites, such 
as population habits like movement and avoiding the habitat limits. Fragmentation 
constructs a more extended edge surface of the habitat, providing an increased interface 
between disease hosts and humans (Loh et. al., 2016). Changes in land use induce the main 
driver of a spill-over from wild animals to humans; therefore, for biosecurity, intact 
landscapes should be restored and preserved (Plowright et al., 2021). The restoration of 
ecosystems and conservation of biodiversity has a dual significance: a decreased interface 
between humans and wild animals, preserving the human, animal, and environmental 
health, also because biodiversity acts as dilution and buffer zone for pathogens (Cunningham 
et. al., 2017); intact ecosystems and nature restoration prevent not only future pandemics 
but also natural disasters, which have a great short- and long-term impact on local 
populations (e.g., life-loss, critical infrastructure damage, socio-economic disruptions, 
inadequate nutrition and education of children). Besides, fragmented habitats can be more 
prone to natural disasters like floods and fires. Figure 11 Illustrates the process of land use-
induced spill-overs and Figure 12 the cascading stressors and consequences of zoonotic spill-
overs (Plowright et al., 2021). 
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Fig. 11. Spill-over process due to land-use changes (Plowright et. al., 2021). 
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Fig. 12. The process of land use-induced spill-overs (Plowright et. al., 2021). 

 
 
Introduction of invading species and new animal and plant pathogens through plant and wild 
animals hosting pathogens through the globe is a procedure called "pathogen pollution." The 
cause is mainly human activities like international wildlife trade, contaminated products, and 
marine time. For example, the fungus Batrachothyrium dendrobatidis caused the extinction 
of hundreds of amphibian species (Cunningham et. al., 2017).  
 
International trade and traveling are vectors for invasive species. Wildlife trade and 
consumption of animals pose severe health risks for humans and animals while threatening 
global species conservation. Live animal markets, the so-called ‘wet markets’ present a 
further human-wild animals interface. Animal-to-animal exchange and geographic spread of 
pathogens are some of the factors that make wet markets dangerous. Further, the capture 
process and transport cause severe stress to animals. The next cascade effect is the 
immunity depression through stress, making animals more vulnerable to diseases, and new 
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or latent viruses. Animals from different regions are captured, stressed, meet different 
species from distant geographic regions, and exchange ´immunity history´´ on a long 
transport journey to an urban center, often in another country. This was the origin of Covid 
19 in winter 2019 in Wuhan, China.  
 

2.2.2.3. Cross-sectoral International Collaborations 

 
"COVID-19 has painfully reminded us that the health of humans, animals, and the 
environment around the world is closely connected: Nobody is safe until everybody is safe. 
This is what we have to bear in mind to prevent future pandemics. The establishment of the 
One Health 
High-Level Expert Panel thus marks an important step in the right direction. 
Germany and France will continue to support the panel's work." 

– Mr. Heiko Maas, Minister for Foreign Affairs, Germany 
  
One Health aims to prevent pandemic risks through inter-disciplinary research in ecology, 
veterinary medicine, and human activities based on their life situation and traditions, rather 
than the management of such events. The focus lies in the interrelation between human 
activity that causes environmental degradation, wildlife ecology and pathology, and socio-
economic features that elevate the spill-over risks. In May 2021, the new One Health High-
Level Expert Panel informed the G7 countries (Germany, France, Italy, United Kingdom, 
United States, Canada, and Japan) about the benefits of the One Health approach in the 
combat against pandemics. The panel will assist with interdisciplinary scientific experts, the 
World Health Organization (WHO), the United Nations Environment Program (UNEP), the 
Food and Agriculture Organization (FAO), and the World Organization for Animal Health 
(OIE), designing a pandemic risk prevention and preparedness plan (WHO Joint News 
Release 20.5.2021). Additionally, the G7 countries are committed to stopping and recovering 
biodiversity loss, becoming nature-positive, and leading for an inclusive global system, 
supported through investment, conservation, and accountability (G7 2030 Nature Compact). 
  
The Tripartite is a multidisciplinary, multisectoral, and transnational One Health alliance 
between WHO, FAO, OIE, and UNEP. 'Taking a Multisectoral, One Health Approach: A 
Tripartite Guide to Addressing Zoonotic Diseases in Countries' is a comprehensive tool for 
countries to follow the One Health paradigm in the pandemic context and protect human, 
animal, and environmental health, while enhancing national capacities and international 
partnerships through coordination, planning, preparedness, surveillance, monitoring and 
evaluation, risk assessments, risk reduction, risk communication and information sharing 
(World Health Organization, Food, and Agriculture Organization of the United Nations, and 
International Office of Epizootics, 2019).  
  
Established by USAID (United States Agency for International Development) Emerging 
Pandemic Threats in 2009, PREDICT is a project functioning under One Health guidance from 
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the UC Davis One Health Institute, USAID, EcoHealth Alliance, Metabiota, Wildlife 
Conservation Society, and the Smithsonian Institution. The project promotes global 
surveillance of corona- (SARS, MERS, COVID), paramyxo- (Nipah and influenza), filoviruses 
(Ebola). Further, PREDICT runs more than 60 laboratories in 24 African and Asian countries, 
enhancing education and training more than six thousand local staff. The main research 
objectives are identifying viral genetic diversity and epidemiological hot spots by testing 
164.000 human and animal samples with PCR and Next-generation sequencing (Islam et al., 
2019). As a result, PREDICT identified 958 unknown (e.g., Ebola Zaire and Bombali, Marburg 
virus, MERS, and SARS-like coronaviruses) and 215 familiar strains and viruses (The PREDICT 
Legacy, 2009-2020).  
 

2.2.2.4. Implementation and Methodologies 

In 2013, researchers of the PREDICT project, EcoHealth Alliance and Wuhan Institute of 
Virology, reported in an article in "Nature Magazine" the first isolation of SARS-like wild 
coronavirus in samples from a horseshoe bat colony. The spike protein of this virus is the 
zoonotic potential of coronaviruses, binding to the human angiotensin-converting enzyme II 
(ACE2) receptors and invading cells; the mode of transmission of SARS in 2002. Notably, the 
infection rate in the bat colony investigated was higher in October than in spring -April, May- 
during the survey in 2011-2012, indicating the seasonality of coronavirus (Ge et al., 2013). 
This example is indicative of One Health practice, considering the Covid19 pandemic, which 
originated from a coronavirus found in living bats in China, and underlines the urgency of 
surveillance based on risk, according to viral characteristics and spill-over probability. 

  
A spill-over marks humans as sentinels for animal diseases. The trans-disciplinary risk-based 
surveillance strategy of the PREDICT project, through the One Health approach, targets to 
enhance 
· capacity 
· infrastructure 
· training 
· epidemiological analysis (Carroll et al., 2018). 
 
On the other hand, spill-overs also occur from humans to wild animals, posing a 
conservation threat. Examples like the documented human herpes virus infection of a 
captive gorilla (Kelly et al., 2017), respiratory disease of gorillas in a well-visited wildlife park 
in Rwanda, and tuberculosis in primates and elephants (Palacios et al., 2011, Montali et al., 
2011), raising conservation concerns. In addition, weak immune systems due to other 
diseases or stress through habitat changes influence the pathogen susceptibility of animals 
(Morse et al., 2012). Spill-over factors are the phylogenetic proximity between hosts and 
humans, viral richness (the number of viruses that carry a host), population density and 
human contact with host (hunting, captivity, consumption), and human behavior (Olival et 
al., 2017). Bats are the prime reservoirs of  viruses with zoonotic potential (e.g., Ebola and 
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coronaviruses), followed by rodents and primates (Olival et al., 2017). Through surveillance 
based on the principles of One Health, human, animal, and environmental health is 
protected at the local and global levels. Identifying potential hot-spots, natural reservoirs, 
disease vectors, building laboratories, training staff, strengthening capacities, knowledge 
exchange between stakeholders, and building trans-sectoral, national, and disciplinary 
collaborations are the key features of efficient zoonotic pathogen surveillance (Kelly et al., 
2017).  
 
The WHO’s pandemic alert system ranges from Phase 1 (low risk) to Phase 6 (full pandemic): 
Phase 1: A virus in animals has caused no known infections in humans. 
Phase 2: An animal virus has caused infection in humans. 
Phase 3: There are scattered cases or small clusters of disease in humans. If the illness 
spreads from human to human, it is not broad enough to cause community-level outbreaks. 
Phase 4: The disease is spreading from person to person with confirmed outbreaks at the 
community level. 
Phase 5: The disease spreads between humans in more than one country of one of the WHO 
regions. 
Phase 6: At least one more country in a different region from Phase 5 has community-level 
outbreaks. 
 
The dynamics of zoonotic pathogens with the potential to cause a pandemic outbreak are 
classified into three stages, as shown in Figure 13. In the first stage, the pathogen circulates 
among animal hosts without transmission to humans. Stage two marks the spill-over event 
leading to an endemic or epidemic condition. The first two stages are the most frequent. A 
pandemic spread takes place in stage three, caused by worldwide human transportation and 
trade routes, exposing the human population to the pathogen agent across the globe (Morse 
et al., 2012).  
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Fig. 13. (Morse et al., 2012) 

 
The Global Virome Project aims at the mitigation of viral outbreaks by identifying  
· undiscovered viruses in wildlife reservoirs worldwide 
· socio-economic drivers that promote spillovers 
· spill-over dynamics 
· interface features  
· human factors 
 
Risk frameworks based on the virus and host interactions, ecological and demographical 
factors aim at the specification of zoonotic potential., Experiments on receptor-binding 
domains in vitro and vivo provide insights that help triage new viruses or viral strains. The 
large volume of molecular data produced is open and reinforces surveillance, prevention, 
diagnostics, treatment development, and resources allocation. Metadata, the nature of 
viruses and the interaction with hosts, geospatial characteristics, interface features, and data 
correlation are valuable for risk modeling to improve and protect health, conservation, 
biosecurity, and food security. Science-based pandemic risk management will help 
stakeholders act before a pandemic, encouraging economic and social effects through global 
pandemic prevention. The development of therapies and vaccines in case of a pandemic 
cannot keep pace with the velocity of global viral transmission (Carroll et al., 2018). An all-



Integration of the One Health approach with the Sendai Framework: 
Enhancing pandemic risk management in times of global and climate change  

  46 

species surveillance approach can support health security intelligence with indicators to 
create an early-warning open-source system that operates on conditions that promote 
diseases (Bowsher et al., 2021). 
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3. Methodology 

Crafting the hypothesis and research questions was a fast process due to the overwhelming 
COVID-19 pandemic, the researcher’s veterinary profession, and the scope of the master’s --
risk prevention and disaster management. In the investigation of the research questions, the 
formation of a cause-effect relationship between climate change, global change, and 
pandemics through a case study of the topics served as context for the One Health approach 
and the Sendai Framework. To analyze the complex interrelations between pandemics, 
global change, and climate change, qualitative data were obtained from peer-reviewed 
scientific articles in ResearchGate, Elsevier, Scopus, and multiple journals from the fields of 
risk management and public health, and One Health. The most used keywords were “risk,” 
“pandemic risk,” “Sendai Framework,” “health aspects,” “Bangkok Principles,” “One Health,” 
“health,” “climate change,” “global change,” “spill-over,” “zoonosis,” “COVID,” “conservation 
medicine,” “biodiversity,” “deforestation,” “environmental degradation,” “habitat loss,” 
“virus,” “underlying drivers,” and “systemic risk.” The relevant bibliography was selected 
based on the relevance to the topic and the publishing date, with a preference for the most 
recent because COVID-19 changed the framework of pandemic risk management.  
The case study research was conducted through the thematic analysis of the One Health and 
Sendai Framework related to pandemic risk management. The Berlin Principles, priorities, 
and Bangkok Principles consist of the foundation of the One Health approach and the Sendai 
Framework, respectively, making the data selection process impartial. The correspondence 
between the variables was controlled by the researcher’s subjective perception based on the 
comprehension of veterinary and medical topics, the knowledge gained through the 
master’s studies, and the knowledge gained through this thesis. The evaluation of the 
potential integration of the ten four Berlin Principles in the four priorities with the 16 health-
relevant aspects and the seven Bangkok Principles was based on the examination and 
thematic analysis of each component and the identification of patterns, coherence, gaps, 
and complementation potential between them.  
Statistical software programs for qualitative analysis (e.g., MAXQDA) would be beneficial for 
identifying the mutuality between the Berlin Principles, the priorities, and the Bangkok 
Principles. The evaluation of the potential integration of the One Health with the Sendai 
Framework, aiming to enhance  pandemic risk management, by the researcher was selected 
due to the researchers’ interdisciplinary  background. However, this approach has limitations 
in the interpretation of the results. A different evaluation by other researchers is conceivable 
and could lead to new observations and paths for integrating the One Health approach with 
the Sendai Framework and reducing disaster risk.  
One Health research is multi-disciplinary and complex,  human, animal, and environmental 
health besides socio-economic features. Therefore, this study followed the “Framework for 
One Health research” (Lebov et al., 2017). 
Evaluating which Berlin Principle can be advantageous for every priority, paragraph, Bangkok 
Principle, and key action of the Sendai Framework was demanding. Nonetheless, the 
researcher decided upon the best scientific knowledge and belief during a cautious process. 
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4. Results 

1. The first One Health Principle is a call to the following:  
"Recognize and take action to retain the essential health links between humans, wildlife, 
domesticated animals and plants, and all nature; and ensure the conservation and protection 
of biodiversity, which interwoven with intact and functional ecosystems provides the critical 
foundational infrastructure of life, health, and well-being on our planet." 
Diagnosing the complex interconnections and interactions between the health of humans, 
animals, and nature, as a whole, promotes an advanced understanding of pandemic risk and 
how it develops, the first priority of the Sendai Framework. Pandemic risks are 
multidimensional systemic risks, with numerous environmental and socio-economic factors 
involved in the pandemic risk progress. Therefore, identifying and analyzing the complex 
underlying drivers of a pandemic deepens the understanding of pandemic risk and also 
supports its prevention and mitigation efforts at the policy level. Furthermore, to reduce the 
current and future risks due to climate change, a wide-ranging understanding of the complex 
natural processes and the impacts of human activity on ecosystems is essential.  
• Priority 1: Understanding disaster risk 
"Policies and practices for disaster risk management should be based on an understanding of 
disaster risk in all its dimensions of vulnerability, capacity, exposure of persons and assets, 
hazard characteristics and the environment." 
To secure sustainable investment for pandemic risk reduction and resilience with high 
returns, considering the fragile health links between humans, animals, and the environment 
is vital. Embedding biodiversity protection in policy planning reduces the underlying factors 
of pandemic risk and promotes environmental health through ecosystem conservation.  

• Priority 2: Strengthening disaster risk governance to manage disaster risk  
“Clear vision, plans, competence, guidance and coordination within and across sectors as 
well as participation of relevant stakeholders are needed. Strengthening disaster risk 
governance is therefore necessary and fosters collaboration and partnership across 
mechanisms and institutions for the implementation of instruments relevant to disaster risk 
reduction and sustainable development.” 
– Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable 
policy and planning for the implementation of ecosystem-based approaches, to build 
resilience and reduce disaster risk, including epidemic risk.” 
• Priority 3: Investing in disaster risk reduction for resilience  
“Public and private investment in disaster risk prevention and reduction through structural 
and non-structural measures is essential to enhance the economic, social, health, and 
cultural resilience of persons, communities, countries, and their assets, as well as the 
environment. “  
– Ecosystem and environment health (para 30n): "Strengthen the sustainable use and 

management of ecosystems and implement integrated environmental and natural resource 
management approaches that incorporate disaster risk reduction." 
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– Animal health (para 30p): “Strengthen the protection of livelihoods and productive assets, 
including livestock, working animals, tools and seeds.” 
The recovery of ecosystems and biodiversity protection during recovery and rehabilitation 
promotes sustainability in a holistic way for the “Build Back Better” process, reducing future 
pandemic and natural disaster risks. Incorporating conservation and ecosystem protection in 
the recovery processes helps in a sustainable matter for nature and the generations to 
come.   
• Priority 4: Enhancing disaster preparedness for effective response and to “build back 
better” in recovery, rehabilitation, and reconstruction 
“The steady growth of disaster risk, including the increase of people and assets exposure, 
combined with the lessons learned from past disasters, indicates the need to further 
strengthen disaster preparedness for response, take action in anticipation of events, 
integrate disaster risk reduction in response preparedness and that ensure capacities are in 
place for effective response and recovery at all levels. “ 
The revision of multi-sectoral policies and programs for pandemic and disaster risk 
management to comprehensively manage health risks should essentially include human 
health and the health of wild and domesticated animals and the health of their ecosystems. 
• Bangkok Principle 1. “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
b. “Develop, or revise multi-sectoral policies, integrated plans and programmes for 
emergency and disaster risk reduction to include the health sector component, and manage 
health risks of emergencies and disasters with appropriate levels of resources to support 
implementation.“ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management. “ 
 
2. "Take action to develop strong institutions that integrate an understanding of human 
and animal health with the health of the environment and invest in the translation of robust 
science-based knowledge into policy and practice."  
Inter- and cross-disciplinary science-based knowledge forwards the understanding of 
disaster risk, contributing to in-depth and practical policy-making. In addition, the 
dissemination of the produced data, methodologies, and tools through open-source ensures 
their availability for further use in modeling, mapping, monitoring, and warning.  

• Priority 1: Understanding disaster risk 
"Policies and practices for disaster risk management should be based on an understanding of 
disaster risk in all its dimensions of vulnerability, capacity, exposure of persons and assets, 
hazard characteristics and the environment." 
– Disaster risk and loss Data (para 25a): "Enhance the development and dissemination of 
science-based methodologies and tools to record and share disaster losses and relevant 
disaggregated data and statistics, as well as to strengthen disaster risk modelling, 
assessment, mapping, monitoring and multi-hazard early warning systems." 
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The second Berlin Principle is also in line with the second priority of the Sendai Framework. 
Integrating human, animal, and environmental health extends pandemic risk governance 
through wide collaborations, comparing and uniting the mechanisms among trans-sectoral 
institutions. While the coherence of instruments, tools, and global policies increases, the 
local aspects of climate change impacts, biodiversity loss, environmental degradation, and 
health can be considered in the national frameworks. Additionally, updating pandemic safety 
regulations through specifications and guidelines, including land-use changes through 
agriculture, wildlife trade, and consumption, reinforces efforts to reduce pandemic risk and 
encourages resilience in regional and national level. 
• Priority 2: Strengthening disaster risk governance to manage disaster risk  
“Clear vision, plans, competence, guidance and coordination within and across sectors as 
well as participation of relevant stakeholders are needed. Strengthening disaster risk 
governance is therefore necessary and fosters collaboration and partnership across 
mechanisms and institutions for the implementation of instruments relevant to disaster risk 
reduction and sustainable development. “ 
– Mainstream disaster risk reduction in health" (para 27a): "Mainstream and integrate 
disaster risk reduction within and across all sectors. Review and promote the coherence and 
further development, as appropriate, of national and local frameworks of laws, regulations 
and public policies."  
– Safety enhancing laws and regulations (para 27d): "Encourage the establishment of 
necessary mechanisms and incentives to ensure high levels of compliance with existing 
safety- enhancing provisions of sectoral laws and regulations, including those addressing 
land use and urban planning, building codes, environmental and resource management and 
health and safety standards, and update them, where needed, to ensure an adequate focus 
on disaster risk management."  
– Coherence of instruments and tools (para 28b): “Foster collaboration across global and 
regional mechanisms and institutions for the implementation and coherence of instruments 
and tools relevant to disaster risk reduction, such as for climate change, biodiversity, 
sustainable development, poverty eradication, environment, agriculture, health, food and 
nutrition and others, as appropriate."  
– Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable 
policy and planning for the implementation of ecosystem-based approaches, to build 
resilience and reduce disaster risk, including epidemic risk.” 
Incorporating science-based knowledge of human, animal, and environmental health in the 
preparedness and recovery policies supports the “Build Back Better” practices sustainably, in 
line with the fourth priority of the Sendai Framework. 
• Priority 4: Enhancing disaster preparedness for effective response and to “build back 
better” in recovery, rehabilitation and reconstruction 
“The steady growth of disaster risk, including the increase of people and assets exposure, 
combined with the lessons learned from past disasters, indicates the need to further 
strengthen disaster preparedness for response, take action in anticipation of events, 
integrate disaster risk reduction in response preparedness and that ensure capacities are in 
place for effective response and recovery at all levels. “ 
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The second Berlin Principle complements the first, sixth, and seventh Bangkok Principle of 
the Sendai Framework. Integrating human, animal, and environmental health into policies, 
strategies and planning adds value to pandemic and disaster risk management in both a 
sustainable and holistic manner. Furthermore, it promotes multi-sectoral, cross-border 
participation, coherent and efficient policies, and comprises the significance for pandemics’ 
human-animal-ecosystem interfaces with scientific knowledge.  
• Bangkok Principle 1. “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
b. “Develop, or revise multi-sectoral policies, integrated plans and programmes for 
emergency and disaster risk reduction to include the health sector component and manage 
health risks of emergencies and disasters with appropriate levels of resources to support 
implementation. “ 
c.  “Increase the participation of health sector representatives in multi-sectoral emergency 
and disaster risk management committees and platforms at all levels “ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management “ 
• Bangkok Principle 6. “Advocate for, and support cross-sectoral, transboundary 
collaboration including information sharing, and science and technology for all hazards, 
including biological hazards. “ 
a. “Compile and disseminate best practices and case studies on mainstreaming disaster 
reduction in health. “ 
b. “Promote the development and application of evidence-based practices through health 
science and technology and targeted operational research for all-hazards emergency and 
disaster risk management. “ 
c. “Strengthen cross-border and intersectoral mechanisms for assessing and managing risks, 
such as coordinated vaccination campaigns and disease surveillance. “ 
• Bangkok Principle 7. “Promote coherence and further development of local and 
national policies and strategies, legal frameworks, regulations, and institutional 
arrangements. “ 
a. “Create enabling environment for coherence of policies and strategies of the Sendai 
Framework for DRR, SDGs, climate change adaptation and other relevant instruments. “ 
 
3. "Take action to combat the current climate crisis, which is creating new severe 
threats to human, animal, and environmental health and exacerbating existing challenges;"  
Improving safety regulations and laws is essential to update the current risk assessment 
based on climate change and prevent and mitigate future threats by increasing the 
coherence of climate change instruments through cross-sectoral collaborations involving 
global and national institutions, aiming for biodiversity and ecosystem conservation, health 
protection, food safety, and poverty elimination. Climate change ecosystem-based solutions 
are feasible and co-benefit pandemic risk reduction in the long term. Measurements against 
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climate change strengthen preparedness and recovery processes and reinforce “Build Back 
Better” practices. 
• Priority 2: Strengthening disaster risk governance to manage disaster risk  
“Safety enhancing laws and regulations (para 27d): "Encourage the establishment of 
necessary mechanisms and incentives to ensure high levels of compliance with existing 
safety- enhancing provisions of sectoral laws and regulations, including those addressing 
land use and urban planning, building codes, environmental and resource management and 
health and safety standards, and update them, where needed, to ensure an adequate focus 
on disaster risk management."  
– Coherence of instruments and tools (para 28b): “Foster collaboration across global and 
regional mechanisms and institutions for the implementation and coherence of instruments 
and tools relevant to disaster risk reduction, such as for climate change, biodiversity, 
sustainable development, poverty eradication, environment, agriculture, health, food and 
nutrition and others, as appropriate."  
– Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable 
policy and planning for the implementation of ecosystem-based approaches, to build 
resilience and reduce disaster risk, including epidemic risk.”  
• Priority 4: Enhancing disaster preparedness for effective response and to “build back 
better” in recovery, rehabilitation, and reconstruction  
“The steady growth of disaster risk, including the increase of people and assets exposure, 
combined with the lessons learned from past disasters, indicates the need to further 
strengthen disaster preparedness for response, take action in anticipation of events, 
integrate disaster risk reduction in response preparedness and that ensure capacities are in 
place for effective response and recovery at all levels. “ 
Science-based evidence is indispensable in the fight against climate change and stimulates 
efficiency and coherence. Therefore, the seventh Bangkok Principle conveys the cooperation 
between the Sendai Framework, the Sustainable Development Goals, and climate change–
relevant frameworks. 
• Bangkok Principle 6. “Advocate for, and support cross-sectoral, transboundary 
collaboration including information sharing, and science and technology for all hazards, 
including biological hazards. “ 
b. “Promote the development and application of evidence-based practices through health 
science and technology and targeted operational research for all-hazards emergency and 
disaster risk management. “ 
• Bangkok Principle 7. “Promote coherence and further development of local and 
national policies and strategies, legal frameworks, regulations, and institutional 
arrangements. “ 
a. “Create enabling environment for coherence of policies and strategies of the Sendai 
Framework for DRR, SDGs, climate change adaptation and other relevant instruments. “ 
 
4. "Recognize that decisions regarding land, air, sea, and freshwater use directly impact 
the health and well-being of humans, animals, and ecosystems and that alterations in 
ecosystems paired with decreased resilience generate shifts in communicable and non-
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communicable disease emergence, exacerbation, and spread; and take action accordingly to 
eliminate or mitigate these impacts."  
Acknowledging the impacts of anthropogenic activities on human, animal, and 
environmental health and the emergence and re-emergence of diseases is crucial to 
understanding pandemic risks. Policies well-versed on ecosystem vulnerabilities and the 
underlying drivers of pandemics are efficient in preventing pandemic risks. Furthermore, 
these findings can enhance pandemic risk governance by binding the appropriate 
stakeholders in collaborations and partnerships to elaborate ecosystem-based solutions and 
enrich safety regulations and mechanisms that will mitigate pandemic risk by addressing the 
aspects of economic activities like land use and resource exploitation. These global collective 
aspects adaption leads to the homogenization of instruments, thus enhancing their 
coherence and compliance. During recovery, incorporating practices and directing 
investments in sustainable development and the feasible use of earth’s resources promote 
resilience that will lessen the human pressure on the environment in the future.  

• Priority 1: Understanding disaster risk  
"Policies and practices for disaster risk management should be based on an understanding of 
disaster risk in all its dimensions of vulnerability, capacity, exposure of persons and assets, 
hazard characteristics and the environment."  
• Priority 2: Strengthening disaster risk governance to manage disaster risk  
Clear vision, plans, competence, guidance and coordination within and across sectors as well 
as participation of relevant stakeholders are needed. Strengthening disaster risk governance 
is therefore necessary and fosters collaboration and partnership across mechanisms and 
institutions for the implementation of instruments relevant to disaster risk reduction and 
sustainable development 
– Safety enhancing laws and regulations (para 27d): "Encourage the establishment of 
necessary mechanisms and incentives to ensure high levels of compliance with existing 
safety- enhancing provisions of sectoral laws and regulations, including those addressing 
land use and urban planning, building codes, environmental and resource management and 
health and safety standards, and update them, where needed, to ensure an adequate focus 
on disaster risk management."  
– Coherence of instruments and tools (para 28b): “Foster collaboration across global and 
regional mechanisms and institutions for the implementation and coherence of instruments 
and tools relevant to disaster risk reduction, such as for climate change, biodiversity, 
sustainable development, poverty eradication, environment, agriculture, health, food and 
nutrition and others, as appropriate."  
– Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable 
policy and planning for the implementation of ecosystem-based approaches, to build 
resilience and reduce disaster risk, including epidemic risk.”  
• Priority 3: Investing in disaster risk reduction for resilience  
Public and private investment in disaster risk prevention and reduction through structural 
and non-structural measures are essential to enhance the economic, social, health and 
cultural resilience of persons, communities, countries and their assets, as well as the 
environment.  
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– Ecosystem and environment health (para 30n): "Strengthen the sustainable use and 

management of ecosystems and implement integrated environmental and natural resource 
management approaches that incorporate disaster risk reduction."  
• Priority 4: Enhancing disaster preparedness for effective response and to “build back 
better” in recovery, rehabilitation and reconstruction  
“The steady growth of disaster risk, including the increase of people and assets exposure, 
combined with the lessons learned from past disasters, indicates the need to further 
strengthen disaster preparedness for response, take action in anticipation of events, 
integrate disaster risk reduction in response preparedness and that ensure capacities are in 
place for effective response and recovery at all levels. “ 
Incorporating the potential impacts on the health of humans, animals, and ecosystems in 
decision- and policy-making promotes the holistic integration of health into policies and 
plans, which leads to all-hazard risk management and improves multi-sectoral participation, 
cooperation, and planning, strengthening policy, legislation capacity, and resilience.  
• Bangkok Principle 1. “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
a. “Promote a whole-of-government, a whole-of-society approach, with population at risk 
and communities at the centre of emergency and disaster risk management measures, led by 
strong political commitment of Governments. “ 
b. “Develop, or revise multi-sectoral policies, integrated plans and programmes for 
emergency and disaster risk reduction to include the health sector component and manage 
health risks of emergencies and disasters with appropriate levels of resources to support 
implementation.  
c. Increase the participation of health sector representatives in multi-sectoral emergency and 
disaster risk management committees and platforms at all levels. “ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management. “ 
f. “Integrate health needs fully into post-disaster needs assessment and recovery planning. “ 
• Bangkok Principle 2. “Enhance cooperation between health authorities and other 
relevant stakeholders to strengthen country capacity for disaster risk management for 
health, the implementation of the International Health Regulations (2005) and building of 
resilient health systems. “ 
b. “Strengthen the essential capacities for emergency and disaster risk management for 
health and building resilience of health systems at all levels, including in policies and 
legislation, planning and coordination, human and financial resources, monitoring and 
evaluation, information management, health infrastructure and logistics, health and related 
services, risk communication and community capacity development. “ 
c. “Strengthen coordination bodies, committees and platforms at all levels for emergency and 
disaster risk management for health, including multisectoral and multistakeholder 
participation. “ 
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d. “Strengthen multisectoral planning and action to manage health risks from all types of 
hazards, including the implementation of the International Health Regulations (2005). “ 
• Bangkok Principle 3. “Stimulate people-centered public and private investment in 

emergency and disaster risk reduction, including in health facilities and infrastructure. “ 
b. Promote investment in research and development and enhance innovation and the use of 
modern technologies and modelling for managing disaster risks including for biological 
hazards.  
• Bangkok Principle 4. “ Integrate disaster risk reduction into health education and 
training and strengthen capacity building of health workers in disaster risk reduction.  
a. Promote collaborative multidisciplinary training on multi-sectoral action to reduce the risks 
of diseases and disasters. “ 
• Bangkok Principle 6: “Advocate for, and support cross-sectoral, transboundary 
collaboration including information sharing, and science and technology for all hazards, 
including biological hazards. “ 
a. “Compile and disseminate best practices and case studies on mainstreaming disaster 
reduction in health. “ 
b. “Promote the use of innovative communication approaches for dissemination of early 
warning messages, including outbreaks and emergencies, particularly to at- risk 
communities.  
d. Promote the development and application of evidence-based practices through health 
science and technology and targeted operational research for all-hazards emergency and 
disaster risk management. “ 
• Bangkok Principle 7. “Promote coherence and further development of local and 
national policies and strategies, legal frameworks, regulations, and institutional 
arrangements. “ 
a. “Create enabling environment for coherence of policies and strategies of the Sendai 
Framework for DRR, SDGs, climate change adaptation and other relevant instruments“ 
 
5. "Devise adaptive, holistic, and forward-looking approaches to the detection, 
prevention, monitoring, control, and mitigation of emerging/resurging diseases and 
exacerbating communicable and non-communicable diseases that incorporate the complex 
interconnections among species, ecosystems, and human society, while accounting fully for 
harmful economic drivers, and perverse subsidies." 
Data produced by trans-disciplinary wide-ranging combined with the fifth Berlin Principle, 
including zoonotic in disaster risk assessment and comprehensive health indicators 
containing the health of animals and the environment, can result in more sensitive warning 
systems. In particular, animal mortality and morbidity monitoring with the identification of 
infectious agents can be highly relevant in preventing and transmitting spill-over events. The 
transboundary sharing of information on the health status of host animals with health 
authorities strengthens early-warning systems for pandemics. The generated data and the 
identification of economic activities that elevate vulnerability and exposure of pandemic 
risks like wild-life trade and deforestation are milestones of pandemic risk and essential to 
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understand pandemic risk comprehensively. The dissemination of these findings through 
open-source systems leads to wide-ranging modeling and early-warning systems. 

• Priority 1: Understanding disaster risk  
"Policies and practices for disaster risk management should be based on an understanding of 
disaster risk in all its dimensions of vulnerability, capacity, exposure of persons and assets, 
hazard characteristics and the environment."  
– Disaster risk and loss Data (para 25a): "Enhance the development and dissemination of 
science-based methodologies and tools to record and share disaster losses and relevant 
disaggregated data and statistics, as well as to strengthen disaster risk modelling, 
assessment, mapping, monitoring and multi-hazard early warning systems."  
• Bangkok Principle 1. “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management. “ 
e. “Adapt and apply monitoring and reporting frameworks, as appropriate, for disaster risk 
reduction to track the progress of implementation of plans at all levels including health 
components. “ 
• Bangkok Principle 5. “Incorporate disaster-related mortality, morbidity and disability 
data into multi-hazards early warning system, health core indicators and national risk 
assessments. “ 
b. “Include biological hazards and zoonotic diseases as well as chemical and radiation 
hazards in disaster risk assessment and multi-hazard early warning systems. “ 
• Bangkok Principle 6. “Advocate for, and support cross-sectoral, transboundary 
collaboration including information sharing, and science and technology for all hazards, 
including biological hazards. “ 
b. “Promote the use of innovative communication approaches for dissemination of early 
warning messages, including outbreaks and emergencies, particularly to at- risk communities  
 
6. “Take action to meaningfully integrate biodiversity conservation perspectives and 
human health and well-being when developing solutions for communicable and non-
communicable disease threats; “ 
The sixth Berlin Principle adds an ecological sustainability value to human health, as 
described by the WHO, as not a mere absence of disease. Incorporating the One Health 
approach in terms of ecosystem conservation and health in national policies and strategies 
for risk reduction and epidemic prevention supports the international policy coherence and 
joint development. Meanwhile, aspects of biodiversity protection and conservation in 
international frameworks enhance the global risk governance of pandemics and climate 
change by increasing the coherence and compliance of the achieved tools and mechanisms.  
• Priority 2: Strengthening disaster risk governance to manage disaster risk  
“Clear vision, plans, competence, guidance and coordination within and across sectors as 
well as participation of relevant stakeholders are needed. Strengthening disaster risk 
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governance is therefore necessary and fosters collaboration and partnership across 
mechanisms and institutions for the implementation of instruments relevant to disaster risk 
reduction and sustainable development. “ 
– (para 27a): "Mainstream and integrate disaster risk reduction within and across all sectors. 
Review and promote the coherence and further development, as appro-priate, of national 
and local frameworks of laws, regulations and public policies." 
– Safety enhancing laws and regulations (para 27d): "Encourage the establishment of 
necessary mechanisms and incentives to ensure high levels of compliance with existing 
safety- enhancing provisions of sectoral laws and regulations, including those addressing 
land use and urban planning, building codes, environmental and resource management and 
health and safety standards, and update them, where needed, to ensure an adequate focus 
on disaster risk management.”  
– Coherence of instruments and tools (para 28b): “Foster collaboration across global and 
regional mechanisms and institutions for the implementation and coherence of instruments 
and tools relevant to disaster risk reduction, such as for climate change, biodiversity, 
sustainable development, poverty eradication, environment, agriculture, health, food and 
nutrition and others, as appropriate.”  
– Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable 
policy and planning for the implementation of ecosystem-based approaches, to build 
resilience and reduce disaster risk, including epidemic risk.”  
• Bangkok Principle 1. “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
a. “Promote a whole-of-government, a whole-of-society approach, with population at risk 
and communities at the centre of emergency and disaster risk management measures, led by 
strong political commitment of Governments. “ 
b. “Develop, or revise multi-sectoral policies, integrated plans and programmes for 
emergency and disaster risk reduction to include the health sector component and manage 
health risks of emergencies and disasters with appropriate levels of resources to support 
implementation.  
c. “Increase the participation of health sector representatives in multi-sectoral emergency 
and disaster risk management committees and platforms at all levels. “ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management. “ 
e. “Adapt and apply monitoring and reporting frameworks, as appropriate, for disaster risk 
reduction to track the progress of implementation of plans at all levels including health 
components. “ 
f. “Integrate health needs fully into post-disaster needs assessment and recovery planning. “ 
• Bangkok Principle 7. “Promote coherence and further development of local and 
national policies and strategies, legal frameworks, regulations, and institutional 
arrangements. “ 



Integration of the One Health approach with the Sendai Framework: 
Enhancing pandemic risk management in times of global and climate change  

  58 

a. “Create enabling environment for coherence of policies and strategies of the Sendai 
Framework for DRR, SDGs, climate change adaptation and other relevant instruments. “ 
 
7. “Increase cross-sectoral investment in the global human, livestock, wildlife, plant, and 
ecosystem health infrastructure and international funding mechanisms for the protection of 
ecosystems, commensurate with the serious nature of emerging/resurging and exacerbating 
communicable and non-communicable disease threats to life on our planet. “ 
One Health stresses the need for investment in human and natural infrastructure across 
sectors to comprehensively protect the human, animal, and environmental health from 
emerging and re-emerging diseases. The third Bangkok Principle focuses merely on humans, 
while the seventh Berlin Principle includes all the elements of life and is ecosystem-based. 
There are more similarities with the third priority of the Sendai Framework since it also 
refers to investments in environmental health and includes disaster risk reduction practices. 
Additionally, paragraph 30n suggests investments in the sustainable use of ecosystems and 
resources. Moreover, paragraph 30p merely mentions the health of livestock without 
recognizing the significance of wild animals for human and animal health, a point that is 
clear in the seventh Berlin Principle.  

• Priority 3: Investing in disaster risk reduction for resilience  
“Public and private investment in disaster risk prevention and reduction through structural 
and non-structural measures are essential to enhance the economic, social, health and 
cultural resilience of persons, communities, countries and their assets, as well as the 
environment. “ 
– Ecosystem and environment health (para 30n): "Strengthen the sustainable use and 
management of ecosystems and implement integrated environmental and natural resource 
management approaches that incorporate disaster risk reduction."  
– Animal health (para 30p): “Strengthen the protection of livelihoods and productive assets, 
including livestock, working animals, tools and seeds.”  
• Bangkok Principle 3. “Stimulate people-centered public and private investment in 
emergency and disaster risk reduction, including in health facilities and infrastructure. “ 
b. “Promote investment in research and development and enhance innovation and the use of 
modern technologies and modelling for managing disaster risks including for biological 
hazards. “ 
 
8. “Enhance capacity for cross-sectoral and trans-disciplinary health surveillance and 
clear, timely information sharing to improve coordination of responses among governments 
and NGOs, health, academia, and other institutions, industry, and other stakeholders. “ 
The 8th Berlin Principle reinforces the early-warning, communication, and technological 
systems, as mentioned in paragraph 28d of the fourth priority of the Sendai Framework. In 
extension, trans-disciplinary surveillance requires participatory mechanisms to facilitate 
comprehensive forecasting.  

• Priority 2: Strengthening disaster risk governance to manage disaster risk  
“Clear vision, plans, competence, guidance and coordination within and across sectors as 
well as participation of relevant stakeholders are needed. Strengthening disaster risk 
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governance is therefore necessary and fosters collaboration and partnership across 
mechanisms and institutions for the implementation of instruments relevant to disaster risk 
reduction and sustainable development. “ 
– Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable 
policy and planning for the implementation of ecosystem-based approaches, to build 
resilience and reduce disaster risk, including epidemic risk.”   
One Health’s trans-disciplinary research and surveillance at the human-animal-ecosystem 
interface can contribute to the holistic integration of health into disaster risk reduction 
policies and strategies through the inclusion of human, animal, and environmental health, in 
addition to facilitating efficient collaborations between health authorities and relevant 
stakeholders, thus strengthening national health capacities and resilience. 
The mentioning of international regulations in the health principles of the Sendai Framework 
proves the openness for the needed collaborations between different agencies and 
policies globally.  
• Bangkok Principle 1. “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management. “ 
• Bangkok Principle 2: “Enhance cooperation between health authorities and other 
relevant stakeholders to strengthen country capacity for disaster risk management for 
health, the implementation of the International Health Regulations (2005) and building of 
resilient health systems. “ 
b. “Strengthen the essential capacities for emergency and disaster risk management for 
health and building resilience of health systems at all levels, including in policies and 
legislation, planning and coordination, human and financial resources, monitoring and 
evaluation, information management, health infrastructure and logistics, health and related 
services, risk communication and community capacity development. “ 
c. “Strengthen coordination bodies, committees and platforms at all levels for emergency and 
disaster risk management for health, including multisectoral and multi-stakeholder 
participation. “ 
 
9. “Form participatory, collaborative relationships among governments, NGOs, and 
Indigenous Peoples and local communities while strengthening the public sector to meet the 
challenges of global health and biodiversity conservation. “ 
Knowledge based on the traditions and experiences of local communities and native 
populations provide insights into vulnerability and exposure that increase risk understanding 
and lead to inclusive policies and practices based on participation, thereby strengthening risk 
governance through collaborations between various actors, institutions, and parts of the 
society. These cross-sectoral partnerships focused on protecting health and biodiversity 
provide the opportunity to incorporate pandemic risk reduction and resilience in multiple 
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levels and sectors of public life. Enhanced pandemic and natural risk resilience encourages 
proper natural resources’ use and the preservation of environmental health.  
• Priority 1: Understanding disaster risk  
"Policies and practices for disaster risk management should be based on an understanding of 
disaster risk in all its dimensions of vulnerability, capacity, exposure of persons and assets, 
hazard characteristics and the environment."  
• Priority 2: Strengthening disaster risk governance to manage disaster risk  
“Clear vision, plans, competence, guidance and coordination within and across sectors as 
well as participation of relevant stakeholders are needed. Strengthening disaster risk 
governance is therefore necessary and fosters collaboration and partnership across 
mechanisms and institutions for the implementation of instruments relevant to disaster risk 
reduction and sustainable development. “ 
–Mainstream disaster risk reduction in health" (para 27a): "Mainstream and integrate 
disaster risk reduction within and across all sectors. Review and promote the coherence and 
further development, as appropriate, of national and local frameworks of laws, regulations 
and public policies."  
–Epidemics and pandemics (para 28d): “Promote transboundary cooperation to enable policy 
and planning for the implementation of ecosystem-based approaches, to build resilience and 
reduce disaster risk, including epidemic risk.”  
• Priority 3: Investing in disaster risk reduction for resilience  
– Ecosystem and environment health (para 30n): "Strengthen the sustainable use and 

management of ecosystems and implement integrated environmental and natural resource 
management approaches that incorporate disaster risk reduction;"  
In line with the ninth Berlin Principle, the first Bangkok Principle supports community 
involvement, especially that of minority and socially vulnerable groups, to achieve a whole-
society all-hazard disaster risk management. 
• Bangkok Principle 1: “Promote systematic integration of health into national and sub-
national disaster risk reduction policies and plans and the inclusion of emergency and 
disaster risk management programmes in national and sub-national health strategies. “ 
b. “Develop, or revise multi-sectoral policies, integrated plans and programmes for 
emergency and disaster risk reduction to include the health sector component and manage 
health risks of emergencies and disasters with appropriate levels of resources to support 
implementation. “ 
d. “Strengthen the integration of biological hazards, including epidemics, pandemics, and 
diseases at the human-animal-ecosystem interface, into all-hazards multi- sectoral disaster 
risk management. “ 
g. “Strengthen the design and implementation of gender-responsive and inclusive disaster 
risk reduction policies and plans, with community involvement, to address the vulnerabilities 
and capacities of women and children, people with disabilities, older persons, migrants, and 
other population at risk and protection needs before, during and after disasters.  “ 
 
10. “Invest in educating and raising awareness for global citizenship and holistic 
planetary health approaches among children and adults in schools, communities, and 
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universities while also influencing policy processes to increase recognition that human health 
ultimately depends on ecosystem integrity and a healthy planet.” 
Education is a crucial point in the One Health approach and Sendai Framework and provides 
the ground for future risk reduction and resilience against climate change, pandemics, and 
natural disasters. One Health promotes investment in raising awareness embedded in 
education focused on the connection between human, animal, and planetary health. A 
holistic approach to health increases society's resilience against natural disasters and 
pandemic risks as well as their sources like climate change and environmental degradation. 
The paragraph 30j of the third priority of the Sendai Framework, expresses the significance 
of social safety net mechanisms including education. However, this perquisition should not 
be taken for granted since institutional vulnerability burdens risk reduction, resilience, and 
awareness raising. The same priority in paragraph 30n puts environmental and resource 
management concerning disaster risk reduction and promotes the incorporation of 
sustainable techniques in disaster risk reduction, which is in line with the 10th Berlin 
Principle’s view that planetary and ecosystem health are indispensable for human health.  

• Priority 3: Investing in disaster risk reduction for resilience  
“Public and private investment in disaster risk prevention and reduction through structural 
and non-structural measures are essential to enhance the economic, social, health and 
cultural resilience of persons, communities, countries and their assets, as well as the 
environment. “ 
– Access to basic health care services (para 30j): ”Strengthen the design and implementation 
of inclusive policies and social safety net mechanisms, including through community 
involvement, integrated with livelihood enhancement programmes, and access to basic 
health care services, including maternal, new born & child health, sexual & reproductive 
health, food security & nutrition, housing and education, towards the eradication of poverty, 
to find durable solutions in the post disaster phase and to empower and assist people 
disproportionally affected by disasters.”  
– Ecosystem and environment health (para 30n): "Strengthen the sustainable use and 
management of ecosystems and implement integrated environmental and natural resource 
management approaches that incorporate disaster risk reduction;"  
Bangkok Principle 4 emphasizes the education of health workers' education compared to the 
tenth Berlin Principle that has a more of a whole-society approach. Nevertheless, in broad 
cross-sectoral collaborations, One Health trains local staff across the globe through the 
laboratories conducting interdisciplinary research and introducing modern technology and 
scientific techniques and equipment for the detection and analysis of biological hazards like 
infectious agents with pandemic potential.  
• Bangkok Principle 4: “Integrate disaster risk reduction into health education and 
training and strengthen capacity building of health workers in disaster risk reduction.  
a. Promote collaborative multidisciplinary training on multi-sectoral action to reduce the risks 
of diseases and disasters. “ 
• Bangkok Principle 6. “Advocate for, and support cross-sectoral, transboundary 
collaboration including information sharing, and science and technology for all hazards, 
including biological hazards. “ 
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d. “Promote the development and application of evidence-based practices through health 
science and technology and targeted operational research for all-hazards emergency and 
disaster risk management. “ 
 
Table 8: The potential integration of the One Health Berlin Principles with the Bangkok Principles and priorities 
of the Sendai Framework.  

One Health  
Berlin Principles  

Sendai Framework 
Priorities — Health Aspects 

Sendai Framework 
Bangkok Principles 

1. Recognize and take action to 
retain the essential health links 
between humans, wildlife, 
domesticated animals and plants, 
and all nature; and ensure the 
conservation and protection of 
biodiversity, which interwoven with 
intact and functional ecosystems 
provides the critical foundational 
infrastructure of life, health, and 
well-being on our planet. 

Priority 1: Understanding disaster 
risk 
 
Priority 2: Strengthening disaster 
risk governance to manage disaster 
risk 
-Paragraph 28d: Epidemics and 
pandemics  
 
Priority 3: Investing in disaster risk 
reduction for resilience  
-Paragraph 30n: Ecosystem and 
environment health  
–Paragraph 30 p: Animal health 
 
Priority 4: Enhancing disaster  
preparedness for effective response 
and to ´´Build Back Better´´ in 
recovery, rehabilitation and  
reconstruction 
 

1. Systematic integration of health 
into national and sub-national 
disaster risk reduction policies and 
plans and the inclusion of 
emergency and disaster risk 
management programmes in 
national and sub-national health 
strategies.  
b. Develop, or revise multi-sectoral 
policies, integrated plans and 
programmes for emergency and 
disaster risk reduction to include 
the health sector component, and 
manage health risks of emergencies 
and disasters with appropriate 
levels of resources to support 
implementation.  
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and diseases 
at the human-animal-ecosystem 
interface, into all-hazards multi- 
sectoral disaster risk management. 

2. Take action to develop strong 
institutions that integrate an 
understanding of human and animal 
health with the health of the 
environment and invest in the 
translation of robust science-based 
knowledge into policy and practice. 

Priority 1: Understanding disaster 
risk 
Paragraph 25a: Disaster risk and 
loss Data 
 
Priority 2: Strengthening disaster 
risk governance to manage disaster 
risk 
Paragraph 27a: Mainstream 
disaster risk reduction in health 
Paragraph 27d: Safety enhancing 
laws and regulations  
Paragraph 28b: Coherence of 
instruments and tools  
Paragraph 28d: Epidemics and 
pandemics  
 
Priority 4: Enhancing disaster 
preparedness for effective response  
and to ´´Build Back Better´´ in 
recovery, rehabilitation and  
reconstruction 

1. Promote systematic integration 
of health into national and sub-
national disaster risk reduction 
policies and plans and the inclusion 
of emergency and disaster risk 
management programmes in 
national and sub-national health 
strategies.  
b. Develop, or revise multi-sectoral 
policies, integrated plans and 
programmes for emergency and 
disaster risk reduction to include 
the health sector component, and 
manage health risks of emergencies 
and disasters with appropriate 
levels of resources to support 
implementation.  
c. Increase the participation of 
health sector representatives in 
multi-sectoral emergency and 
disaster risk management 
committees and platforms at all 
levels. 
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and diseases 
at the human-animal-ecosystem 
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interface, into all-hazards multi- 
sectoral disaster risk management. 
 
6. Advocate for, and support cross-
sectoral, transboundary 
collaboration including information 
sharing, and science and technology 
for all hazards, including biological 
hazards.  
a. Compile and disseminate best 
practices and case studies on 
mainstreaming disaster reduction in 
health. 
b. Promote the development and 
application of evidence-based 
practices through health science 
and technology and targeted 
operational research for all-hazards 
emergency and disaster risk 
management.   
c. Strengthen cross-border and 
intersectoral mechanisms for 
assessing and managing risks, such 
as coordinated vaccination 
campaigns and disease surveillance.  
 
7. Promote coherence and further 
development of local and national 
policies and strategies, legal 
frameworks, regulations, and 
institutional arrangements.  
a. Create enabling environment for 
coherence of policies and strategies 
of the Sendai Framework for DRR, 
SDGs, climate change adaptation 
and other relevant instruments.  

3. Take action to combat the 
current climate crisis, which is 
creating new severe threats to 
human, animal, and environmental 
health and exacerbating existing 
challenges. 

Priority 2: Strengthening disaster 
risk governance to manage disaster 
risk 
Paragraph 27d: Safety enhancing 
laws and regulations  
Paragraph 28b: Coherence of 
instruments and tools  
Paragraph 28d: Epidemics and 
pandemics 
 
Priority 4: Enhancing disaster 
preparedness for effective response 
and to “build back better” in 
recovery, rehabilitation and 
reconstruction  
 

6. Advocate for, and support cross-
sectoral, transboundary 
collaboration including information 
sharing, and science and technology 
for all hazards, including biological 
hazards.  
b. Promote the development and 
application of evidence-based 
practices through health science 
and technology and targeted 
operational research for all-hazards 
emergency and disaster risk 
management.  
 
7. Promote coherence and further 
development of local and national 
policies and strategies, legal 
frameworks, regulations, and 
institutional arrangements.  
a. Create enabling environment for 
coherence of policies and strategies 
of the Sendai Framework for DRR, 
SDGs, climate change adaptation 
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and other relevant instruments.  
4. Recognize that decisions 
regarding land, air, sea, and 
freshwater use directly impact the 
health and well-being of humans, 
animals, and ecosystems and that 
alterations in ecosystems paired 
with decreased resilience generate 
shifts in communicable and non-
communicable disease emergence, 
exacerbation, and spread; and take 
action accordingly to eliminate or 
mitigate these impacts. 

Priority 1: Understanding disaster 
risk 
 
Priority 2: Strengthening disaster 
risk governance to manage disaster 
risk 
Paragraph 27d: Safety enhancing 
laws and regulations  
Paragraph 28b: Coherence of 
instruments and tools  
Paragraph 28d: Epidemics and 
pandemics  
 
Priority 3: Investing in disaster risk 
reduction for resilience  
-Paragraph 30n: Ecosystem and 
environment health  
 
Priority 4: Enhancing disaster 
preparedness for effective response 
and to “build back better” in 
recovery, rehabilitation and 
reconstruction  

1. Promote systematic integration 
of health into national and sub-
national disaster risk reduction 
policies and plans and the inclusion 
of emergency and disaster risk 
management programmes in 
national and sub-national health 
strategies.  
a. Promote a whole-of-government, 
a whole-of-society approach, with 
population at risk and communities 
at the centre of emergency and 
disaster risk management 
measures, led by strong political 
commitment of Governments.  
b. Develop, or revise multi-sectoral 
policies, integrated plans and 
programmes for emergency and 
disaster risk reduction to include 
the health sector component, and 
manage health risks of emergencies 
and disasters with appropriate 
levels of resources to support 
implementation.  
c. Increase the participation of 
health sector representatives in 
multi-sectoral emergency and 
disaster risk management 
committees and platforms at all 
levels. 
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and diseases 
at the human-animal-ecosystem 
interface, into all-hazards multi- 
sectoral disaster risk management.  
f. Integrate health needs fully into 
post-disaster needs assessment and 
recovery planning.  
 
2. Enhance cooperation between 
health authorities and other 
relevant stakeholders to strengthen 
country capacity for disaster risk 
management for health, the 
implementation of the International 
Health Regulations (2005) and 
building of resilient health systems.  
b. Strengthen the essential 
capacities for emergency and 
disaster risk management for health 
and building resilience of health 
systems at all levels, including in 
policies and legislation, planning 
and coordination, human and 
financial resources, monitoring and 
evaluation, information 
management, health infrastructure 
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and logistics, health and related 
services, risk communication and 
community capacity development.  
 c. Strengthen coordination bodies, 
committees and platforms at all 
levels for emergency and disaster 
risk management for health, 
including multisectoral and 
multistakeholder participation.  
d. Strengthen multisectoral 
planning and action to manage 
health risks from all types of 
hazards, including the 
implementation of the International 
Health Regulations (2005). 
 
3. Stimulate people-centered public 
and private investment in 
emergency and disaster risk 
reduction, including in health 
facilities and infrastructure.  
b. Promote investment in research 
and development and enhance 
innovation and the use of modern 
technologies and modelling for 
managing disaster risks including for 
biological hazards.  
 
4. Integrate disaster risk reduction 
into health education and training 
and strengthen capacity building of 
health workers in disaster risk 
reduction.  
a. Promote collaborative 
multidisciplinary training on multi-
sectoral action to reduce the risks of 
diseases and disasters.  
 
6. Advocate for, and support cross-
sectoral, transboundary 
collaboration including information 
sharing, and science and technology 
for all hazards, including biological 
hazards.  
a. Compile and disseminate best 
practices and case studies on 
mainstreaming disaster reduction in 
health.  
b. Promote the use of innovative 
communication approaches for 
dissemination of early warning 
messages, including outbreaks and 
emergencies, particularly to at- risk 
communities.  
d. Promote the development and 
application of evidence-based 
practices through health science 
and technology and targeted 
operational research for all-hazards 
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emergency and disaster risk 
management.  
 
7. Promote coherence and further 
development of local and national 
policies and strategies, legal 
frameworks, regulations, and 
institutional arrangements.  
a. Create enabling environment for 
coherence of policies and strategies 
of the Sendai Framework for DRR, 
SDGs, climate change adaptation 
and other relevant instruments.  

5. Devise adaptive, holistic, and 
forward-looking approaches to the 
detection, prevention, monitoring, 
control, and mitigation of 
emerging/resurging diseases and 
exacerbating communicable and 
non-communicable diseases that 
incorporate the complex 
interconnections among species, 
ecosystems, and human society, 
while accounting fully for harmful 
economic drivers, and perverse 
subsidies. 

Priority 1: Understanding disaster 
risk 
Paragraph 25a: Disaster risk and 
loss Data 
 

1. Promote systematic integration 
of health into national and sub-
national disaster risk reduction 
policies and plans and the inclusion 
of emergency and disaster risk 
manage ment program-mes in 
national and sub-national health 
strategies.  
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and diseases 
at the human-animal-ecosystem 
interface, into all-hazards multi- 
sectoral disaster risk management. 
e. Adapt and apply monitoring and 
reporting frameworks, as 
appropriate, for disaster risk 
reduction to track the progress of 
implementation of plans at all levels 
including health components.  
 
5. Incorporate disaster-related 
mortality, morbidity and disability 
data into multi-hazards early 
warning system, health core 
indicators and national risk 
assessments.  
b. Include biological hazards and 
zoonotic diseases as well as 
chemical and radiation hazards in 
disaster risk assessment and multi-
hazard early warning systems.  
 
6. Advocate for, and support cross-
sectoral, transboundary 
collaboration including information 
sharing, and science and technology 
for all hazards, including biological 
hazards.  
b. Promote the use of innovative 
communication approaches for 
dissemination of early warning 
messages, including outbreaks and 
emergencies, particularly to at- risk 
communities.  

6. Take action to meaningfully  Priority 2: Strengthening disaster 1. Promote systematic integration 
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integrate biodiversity conservation 
perspectives and human health and 
well-being when developing 
solutions for communicable and 
non-communicable disease threats. 
 

risk governance to manage disaster 
risk 
-Paragraph 27a: "Mainstream and 
integrate disaster risk reduction 
within and across all sectors. 
Paragraph 27d: Safety enhancing 
laws and regulations  
Paragraph 28b: Coherence of 
instruments and tools  
Paragraph 28d: Epidemics and 
pandemics  
 

of health into national and sub-
national disaster risk reduction 
policies and plans and the inclusion 
of emergency and disaster risk 
manage ment program-mes in 
national and sub-national health 
strategies.  
a. Promote a whole-of-government, 
a whole-of-society approach, with 
population at risk and communities 
at the centre of emergency and 
disaster risk management 
measures, led by strong political 
commitment of Governments.  
b. Develop, or revise multi-sectoral 
policies, integrated plans and 
programmes for emergency and 
disaster risk reduction to include 
the health sector component, and 
manage health risks of emergencies 
and disasters with appropriate 
levels of resources to support 
implementation.  
c. Increase the participation of 
health sector representatives in 
multi-sectoral emergency and 
disaster risk management 
committees and platforms at all 
levels. 
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and diseases 
at the human-animal-ecosystem 
interface, into all-hazards multi- 
sectoral disaster risk management. 
e. Adapt and apply monitoring and 
reporting frameworks, as 
appropriate, for disaster risk 
reduction to track the progress of 
implementation of plans at all levels 
including health components.  
f. Integrate health needs fully into 
post-disaster needs assessment and 
recovery planning.  
 
7. Promote coherence and further 
development of local and national 
policies and strategies, legal 
frameworks, regulations, and 
institutional arrangements.  
a. Create enabling environment for 
coherence of policies and strategies 
of the Sendai Framework for DRR, 
SDGs, climate change adaptation 
and other relevant instruments.  

7. Increase cross-sectoral 
investment in the global human, 
livestock, wildlife, plant, and 
ecosystem health infrastructure and 

Priority 3: Investing in disaster risk 
reduction for resilience 
-Paragraph 30n: Ecosystem and 
environment health  

3. Stimulate people-centered public 
and private investment in 
emergency and disaster risk 
reduction, including in health 
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international funding mechanisms 
for the protection of ecosystems, 
commensurate with the serious 
nature of emerging/resurging and 
exacerbating communicable and 
non-communicable disease threats 
to life on our planet. 
 

- Paragraph 30p:  
Animal health  
 
  

facilities and infrastructure.  
b. Promote investment in research 
and development and enhance 
innovation and the use of modern 
technologies and modelling for 
managing disaster risks including for 
biological hazards.  

8. Enhance capacity for cross-
sectoral and trans-disciplinary health 
surveillance and clear, timely 
information sharing to improve 
coordination of responses among 
governments and NGOs, health, 
academia, and other institutions, 
industry, and other stakeholders. 
 

• Priority 2: Strengthening 
disaster risk governance to manage 
disaster risk  
– Paragraph 28d: Epidemics and 
pandemics 

1. Promote systematic 
integration of health into national 
and sub-national disaster risk 
reduction policies and plans and 
the inclusion of emergency and 
disaster risk manage ment 
program-mes in national and sub-
national health strategies.  
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and 
diseases at the human-animal-
ecosystem interface, into all-
hazards multi- sectoral disaster 
risk management. 
 
2. Enhance cooperation between 
health authorities and other 
relevant stakeholders to 
strengthen country capacity for 
disaster risk management for 
health, the implementation of 
the International Health 
Regulations (2005) and building 
of resilient health systems.  
b. Strengthen the essential 
capacities for emergency and 
disaster risk management for 
health and building resilience of 
health systems at all levels, 
including in policies and 
legislation, planning and 
coordination, human and 
financial resources, monitoring 
and evaluation, information 
management, health 
infrastructure and logistics, 
health and related services, risk 
communication and community 
capacity development.  
c. Strengthen coordination 
bodies, committees and 
platforms at all levels for 
emergency and disaster risk 
management for health, including 
multisectoral and 
multistakeholder participation.  

 

9. Form participatory, collaborative 
relationships among governments, 
NGOs, and Indigenous Peoples and 
local communities while 

 Priority 1: Understanding disaster 
risk 
Priority 2: Strengthening disaster 
risk governance to manage disaster 

1. Promote systematic integration 
of health into national and sub-
national disaster risk reduction 
policies and plans and the inclusion 
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strengthening the public sector to 
meet the challenges of global health 
and biodiversity conservation. 
 

risk 
-Paragraph 27a: "Mainstream and 
integrate disaster risk reduction 
within and across all sectors. 
Paragraph 28d: Epidemics and 
pandemics 
  
Priority 3: Investing in disaster risk 
reduction for resilience 
-Paragraph 30n: Ecosystem and 
environment health  
 

of emergency and disaster risk 
management programmes in 
national and sub-national health 
strategies.  
b. Develop, or revise multi-sectoral 
policies, integrated plans and 
programmes for emergency and 
disaster risk reduction to include 
the health sector component, and 
manage health risks of emergencies 
and disasters with appropriate 
levels of resources to support 
implementation.  
d. Strengthen the integration of 
biological hazards, including 
epidemics, pandemics, and diseases 
at the human-animal-ecosystem 
interface, into all-hazards multi- 
sectoral disaster risk management –
– Strengthen the design and 
implementation of gender-
responsive and inclusive disaster 
risk reduction policies and plans, 
with community involvement, to 
address the vulnerabilities and 
capacities of women and children, 
people with disabilities, older 
persons, migrants, and other 
population at risk and protection 
needs before, during and after 
disasters.  
g. Strengthen the design and 
implementation of gender-
responsive and inclusive disaster risk 
reduction policies and plans, with 
community involvement, to address 
the vulnerabilities and capacities of 
women and children, people with 
disabilities, older persons, migrants, 
and other population at risk and 
protection needs before, during and 
after disasters.    

10. Invest in educating and raising 
awareness for global citizenship and 
holistic planetary health approaches 
among children and adults in 
schools, communities, and 
universities while also influencing 
policy processes to increase 
recognition that human health 
ultimately depends on ecosystem 
integrity and a healthy planet. 

 Priority 3: Investing in disaster risk 
reduction for resilience  
– Paragraph 30j: Access to basic 
health care services 
– Paragraph 30n: Ecosystem and 
environment health  

4. Integrate disaster risk reduction 
into health education and training 
and strengthen capacity building of 
health workers in disaster risk 
reduction.  
a. Promote collaborative 
multidisciplinary training on multi-
sectoral action to reduce the risks of 
diseases and disasters.  
 
6. Advocate for, and support cross-
sectoral, transboundary 
collaboration including information 
sharing, and science and technology 
for all hazards, including biological 
hazards.  
d. Promote the development and 
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application of evidence-based 
practices through health science 
and technology and targeted 
operational research for all-hazards 
emergency and disaster risk 
management.  

 
The Berlin Principles correlate and can potentially supplement five times with the first and 
fourth priorities of the Sendai Framework, four times with the second priority, and three 
times with the third priority. The Berlin Principles correspond with the key actions of the first 
Bangkok Principle twenty-two times, five times with the second Bangkok Principle, two times 
with the third and fourth Bangkok Principle, one time with the fifth, thirteen times with the 
sixth, and four times with the seventh. Table x. categorizes the patterns and relationships 
between the One Health and the Sendai Framework. From the 16 health-relevant 
paragraphs from the four Sendai Framework priorities, nine paragraphs had the potential for 
enhancement through the Berlin Principles and seventeen of the total twenty-four key 
actions of the Bangkok Principles, as illustrated in Table 9.. 
 
 
 
 
Table 9: Times of correspondence between the Berlin Principles, the Sendai framework priorities (P1, P2, P3, 
P4), the health-relevant paragraphs of the priorities (25a, 27a, 27d, 28b, 30j, 30n, 30p, 33b), the Bangkok 
Principles and their key actions (1a, 1b, 1c, 1d, 1e, 1f, 1g, 2a, 2b, 2c, 2d, 3a, 3b, 4a, 4b, 5a, 5b, 5c, 5d, 6a, 6b, 6c, 
6d, 7a, 7b, 7c). 
 

Priority 
Paragraph 

Times of 
correlation 

Bangkok  
Priorities 

Times of 
correlation 

Bangkok  
Priorities 

Times of 
correlation 

P1 25a 2 1a 1 4b 2 
P1 25f 0 1b 5 5a 0 
P1 25i 0 1c 3 5b 1 
P2 27a  3 1d 7 5c 0 
P2 27d 4 1e 2 5d 0 
P2 28b 4 1f 2 6a 2 
P2 28d  7 1g 1 6b 4 
P3 30c 0 2a 0 6c 1 
P3 30i 0 2b 2 6d 2 
P3 30j 1 2c 2 7a 4 
P3 30k 0 2d 1 7b 0 
P3 30n 5 3a 0 7c 0 
P3 30p 1 3b 3   
P3 31e 0 4a 2   
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5. Discussion 

The study indicates the correspondence and coherence between the ten One Health Berlin 
Principles, the four priorities, and the seven Bangkok Principles of the Sendai Framework in 
support of the integration of the One Health approach with the Sendai Framework in order 
to holistically enhance pandemic risk management. Thus, the comprehensive protection of 
human, animal, and environmental health reduces pandemic risks and simultaneously co-
benefits the fight against climate change’s progress and impacts. 
 
5.1.        Hypothesis and Research Questions 
Hypothesis: The integration of One Health with the Sendai Framework enhances pandemic 
risk management. One Health Principles correlate to the priorities and health aspects of the 
Sendai Framework.  
The results indicate that the integration of One Health with the Sendai Framework is 
beneficial for pandemic risk management as it holistically strengthens the Sendai Framework 
to address the modern challenges in pandemic risk management. Furthermore, broad 
collaborations between international representatives of One Health and the Sendai 
Framework are essential for pragmatic and solution-based paradigm shifts to prevent similar 
or worse future pandemic challenges and climate change impacts.  
Research Question 1: Which challenges does pandemic risk management face in times of 
global and climate change?  
The analysis identifies that global and climate change act as underlying drivers and 
multipliers of pandemic risk. Climate change results from global change and human activities 
– e.g., resource exploitation and consummation, environmental degradation and pollution, 
deforestation, urbanization, and population growth, which dramatically alter our planet.  
Overall, climate change and its effects such as temperature increase and pollution harm 
people’s health, exposing them to more significant health risks during a pandemic. 
Moreover, the ability to travel faster than ever before in human history and the volume of 
travelers lead to an uncontrollable spread of infectious agents around the globe within 
hours. The interconnections within the system produce cascading effects that are difficult to  
foresee and mitigate. A holistic approach to pandemic risk management is therefore 
essential to address the social, economic, institutional, and cultural procedures, 
interconnections, interdependencies, and vulnerabilities  that form pandemic risk in addition 
to the environmental impacts due to climate change. 
Research Question 2: Is the integration of the One Health approach with the Sendai 
Framework possible? What are the advantages for pandemic risk management? 
This study suggests that integration is achievable due to the high correspondence, 
coherence, and correlation between the One Health approach and the Sendai Framework.  
Integrating the ten Berlin Principles of One Health with the seven Bangkok Principles and 
four priorities of the Sendai Framework reinforces the utility of the Sendai Framework in 
holistic pandemic risk management.  Furthermore, One Health is an interdisciplinary science 
that provides the Sendai Framework with scientific data and methods from various scientific 
fields that enhance the pandemic risk management process across multiple levels and 
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stages. Science-based decision- and policy-making are indispensable for effectively 
preventing and mitigating pandemic and environmental risks. 
 
5.2.       Interpretation: In line with this hypothesis, the study proves a correlation between 
the Berlin Principles of One Health and the Bangkok Principles and priorities of the Sendai 
Framework. COVID-19 demonstrated that pandemics cannot be fought only at the national 
level. The Sendai Framework, signed by 182 Nations in a global effort to reduce disaster risk, 
can substantially support the global collaboration against pandemics and is enriched by the 
One Health approach. 
The results build on the existing evidence that biodiversity and habitat loss, environmental 
degradation, deforestation and forest encroachment, extensive land use, and farming 
increase pandemic risk (Machalaba et al. 2015; Di Marco et al. 2020; Pinner et al. l., 2020; 
Adalja et al., 2018; Kumari and Raghubanshi 2020; The Impact of Globalization on Infectious 
Disease Emergence and Control: Exploring the Consequences and Opportunities, Workshop 
Summary – Forum on Microbial Threats, 2006). The results also agree with the research, 
highlighting the need for interdisciplinary and cross-sectoral collaborations between 
veterinarians, physicians, epidemiologists, and conservation medicine and environmental 
specialists, anthropologists, sociologists, economists, policy- and decision-makers, academia, 
the industry, finance, the technology sector, and the civil society at local, national, and 
global level (Ethical and Legal Considerations in Mitigating Pandemic Disease: Workshop 
Summary, 2007; Gruetzmacher et al., 2021; Jonas 2014; Gibbs, 2014; Kahn et al., 2016; Kelly 
et al. 2017).  
The research provides in-depth insights into the relationship between the One Health 
approach and the Sendai Framework. The fourth Berlin Principle "recognize that decisions 
regarding land, air, sea, and freshwater use directly impact the health and well-being of 
humans, animals, and ecosystems and that alterations in ecosystems paired with decreased 
resilience generate shifts in communicable and non-communicable disease emergence, 
exacerbation, and spread; and take action accordingly to eliminate or mitigate these 
impacts;" this correlates with all four priorities of the Sendai Framework and with six out of 
the seven Bangkok Principles (1, 2, 3, 4, 6, 7), displaying the highest correspondence of all 
Berlin Principles. Paragraph 27a: "Mainstream disaster risk reduction in health: Mainstream 
and integrate disaster risk reduction within and across all sectors. Review and promote the 
coherence and further development, as appropriate, of national and local frameworks of 
laws, regulations and public policies.", paragraph 28d: "Epidemics and pandemics: Promote 
transboundary cooperation to enable policy and planning for the implementation of 
ecosystem-based approaches, to build resilience and reduce disaster risk, including epidemic 
risk.", and the first Bangkok Principle with the fourth key action " Strengthen the integration 
of biological hazards, including epidemics, pandemics, and diseases at the human-animal-
ecosystem interface, into all-hazards multi- sectoral disaster risk management" correlate 
seven times with the Berlin Principles. From a total of 14 health-related paragraphs from the 
priorities of the Sendai Framework, six did not correlate with any Berlin Principle. On the 
other side, 19 of the 26 Bangkok Principles' key actions correspond with the Berlin Principles. 
In total, the priorities of the Sendai Framework and the Bangkok Principles correlate with the 
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Berlin Principles 26 and 47 times, respectively. In association, there are 23 links between the 
targets of the Sustainable Development Goals and the targets of the Sendai Framework, as 
calculated from Fig. (Wright et al. 2020). 
 
5.3.         Limitations 
The generalizability of the results is limited by the researcher’s methodological choice of 
subjective evaluation of the correspondence between the Berlin Principles, the priorities, 
and the Bangkok Principles of the Sendai Framework. Furthermore, the exclusion of the 
interaction between pandemic risk and climate change risks as a confounding variable in the 
study results constrain the potential of the integration of the One Health approach with the 
Sendai Framework. Nevertheless, the choice of  data is objective since the Berlin and 
Bangkok Principles and priorities constitute the foundation of the One Health approach and 
the Sendai Framework, respectively. Further research is needed to establish the policy 
processes required in order to integrate One Health with the Sendai framework. Future 
studies should further consider the potential use of One Health, especially in relation to the 
disaster risk reduction of natural hazards. 
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6.   Conclusion 
COVID-19 revealed the real danger represented by pandemics in relation to the 
interconnectivity and interdependencies of the modern world. Pandemics and climate 
change are interwoven systemic risks and synchronous risk amplifiers or generators of 
conventional risks that require comprehensive management liberated from siloed thinking 
and practices.  
Land-use changes, ecosystem degradation, human encroachment in forests, habitat 
fragmentation and loss, expand the human-animal interfaces, thus increasing the risk of 
spill-over events. In addition, industrialization, urbanization, immense resource needs, fossil 
fuel collection, and greenhouse gas emissions are global economic trends that drive climate 
change, with global warming being the biggest concern. However, the international political 
agenda addresses most issues without being free of criticism about the lack of meaningful 
actions.  
This thesis verifies the hypothesis that the integration of One Health with the Sendai 
Framework enhances pandemic risk management by addressing the complex challenges 
arising from global and climate change. This integration is achievable due to the high 
correspondence between the Berlin Principles of the One Health approach, the priorities and 
health-relevant paragraphs, and the Bangkok Principles of the Sendai Framework. 
Based on a qualitative analysis of the Berlin Principles, the priorities, and the Bangkok 
Principles of the Sendai Framework, it can be concluded that pandemic risk can be 
holistically managed through the integration of the One Health approach with the Sendai 
Framework. Furthermore, by analyzing the correspondence between the One Health 
approach and the Sendai Framework, this thesis has shown the Berlin Priorities that can 
distinctively enforce the priorities and Bangkok Principles.  
Further research is needed to determine the potential co-benefits of integrating the One 
Health approach with the Sendai Framework in the fight against climate change. Also, the 
potential use of the Sendai Framework targets for monitoring and reporting One Health 
implementation is a point of interest for future studies. Additionally, investigating and 
revising the policy-making process to incorporate tools to enhance their functionality is an 
issue that will solve the bureaucratic burdens and lead to holistic and comprehensive 
solutions for the emerging multifaceted challenges. 
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7.   Summary 
The introduction presented the up-to-date political agenda in relation to the contemporary 
global issues of pandemics and climate change. The outline of the study's scope and focus 
framed the estimated costs of COVID-19 and impacts of climate change on health and 
introduced the Sendai Framework and the One Health approach to the reader. The 
importance of the thesis lies in pointing out the cross-sectoral collaborations necessary to 
manage systemic risks such as pandemics and climate change. In this context, the hypothesis 
and the two research questions underline the study's relevance by addressing the 
contemporary global challenges of pandemics, and climate change. The introduction ends 
with an overview of the study.  
The chapter on background establishes the connection between pandemics and global, and 
climate change and offers an estimation of the tangible benefits of pandemic prevention 
over pandemic response. The chapter then goes on to discuss disaster risk management 
processes, aspects, and approaches. After the fundamental attitudes of disaster risk 
management, the pandemic risk is analyzed as a systemic risk, focusing on zoonotic diseases, 
viral attributes, spill-over cascading effects, transmission ways, and ethical concerns during 
pandemics. A global plan is then proposed to prevent and mitigate pandemic risks 
effectively. 
The case study presents the Sendai Framework and the One Health approach. The priorities 
and principles are illustrated based on health relevance and their implementation in 
pandemic risk reduction. Lastly, the need for cross-sectoral collaborations is highlighted.  
The next chapter deals with the qualitative research methodology description of the data 
collection, the selection of subjective evaluation, and its limitations and advantages. Finally, 
the potential for enhancement and enrichment between the One Health Berlin Principles, 
the priorities, and the Bangkok Principles of the Sendai Framework is analyzed in text, 
followed by a table listing the Berlin Principles with the corresponding priorities and Bangkok 
principles in the results.  
In the "discussion" section, the hypothesis and research questions are answered based on 
the results. The ,  section ends with the interpretation and the limitations of the findings.  
The conclusion gives an overview of the thesis and its key aspects, stressing that we must 
break the silos and work in broad cross-sectoral collaborations to respond effectively to 
modern challenges. 
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9.  Abstract 
 
As the world witnesses ongoing deaths due to SARS-CoV-2, the complex and unpredictable 
impacts of the pandemic reveal the interwoven interdependencies that challenge pandemic 
risk management. The effects of global and climate change on humans, animals, and the 
environment are caused by pollution, ecosystem degradation, deforestation, habitat loss 
and fragmentation, biodiversity decline, overfishing, land-use changes, urbanization, 
industrialization, and social inequities that escalate the conflict between humans and nature.  
The One Health approach advocates the irreversible bond of human, animal, and 
environmental health. The Sendai Framework for Disaster Risk Reduction 2015–2030 was 
endorsed by the United Nations Office for Disaster Risk Reduction and ratified by 187 
Member States aiming to substantially reduce disaster risks.  
This study investigates the interlinkages between pandemics, global changes and climate 
change and evaluates the potential of integrating the One Health approach with the Sendai 
Framework to enhance pandemic risk comprehensively. The qualitative research is based on 
the One Health Berlin Principles, the Sendai Framework priorities, and Bangkok Principles 
related to pandemic risk management.  
The findings demonstrate a strong correlation and correspondence between the One Health 
approach and the Sendai Framework with considerable potential to enhance pandemic risk 
management. 
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10.   Kurzfassung 
 
Die weltweiten Todesfälle aufgrund der SARS-CoV-2 neben den komplexen und nicht 
prädiktablen Folgen der Pandemie offenbaren die verflochtenen Interdependenzen die für 
das Risiko Management der Pandemien Herausforderungen stellen. Die Auswirkungen des 
globalen Wandels und des Klimawandels auf Menschen, Tiere, und Umwelt durch 
Umweltverschmutzung, Ökosystemdegradation, Abholzung, Verlust und Fragmentierung der 
Habitate, Biodiversitätsverlust, Überfischung der Meere, Veränderungen in der 
Bodennutzung, Urbanisierung, Industrialisierung, und soziale Diskrepanzen führen zur 
Eskalierung des Konfliktes zwischen Mensch und Natur.  
Der One Health Ansatz vertritt die unwiderrufliche Verbindung der Gesundheit von Mensch, 
Tier, und Umwelt durch die Berliner Prinzipien. Verabschiedet von den Vereinten Nationen 
für die Verringerung des Katastrophenrisikos und ratifiziert von 187 Mitgliedsstaaten, stellt 
das Sendai Rahmenwerk für Katastrophenvorsorge 2015–2030 das globale Werkzeug zur 
Katastrophenrisikoreduzierung dar. 
Ziel dieser Masterarbeit war eine Übersicht über die Vernetzung zwischen Pandemien, 
globalem Wandel, und Klimawandel zu erstellen und die Bewertung des Potentials der 
Integration des One Health Ansatzes mit dem Sendai Rahmenwerk damit diese das Risiko 
Management für Pandemien bereichern. Die qualitative Forschung basiert auf der Analyse 
der Berliner Prinzipen des One Health Ansatzes, der gesundheitsrelevanten Paragraphen der 
Prioritäten und der Bangkok Prinzipien des Sendai Rahmenwerkes. 
Die Ergebnisse weisen auf eine starke Korrelation zwischen dem One Health Ansatz und dem 
Sendai Rahmenwerk hin und sind ein nennenswertes Potential zur Bereicherung des Risiko 
Managements für Pandemien. 
 
 
 


