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Abstract: Pandemic interventions rarely contain clear statements about potentially conflicting interventions
of ecological mitigation policy priorities. Ecological mitigation policies are not as popular as economic policies.
Ecological Sustainability of Mitigation of handling the COVID-19 pandemic surge and other pandemics can be
achieved using various interventions to reduce transmission. Interventions can reduce the impact of an outbreak and
buy time until vaccines are developed. This paper aims to formulate an ecological sustainability index of mitigation
Deal with the Surge of The Covid-19 Pandemic and Other Pandemics. We use the Driver-Pressure-State-Impact-
Response (DPSIR) framework and Multidimensional Scaling (MDS). The DPSIR framework aims to inventory
ecological components in mitigation. MDS method to calculate ecological sustainability index and generate
leverage attributes. The results found an ecological sustainability index of 74.67%. The attribute of leverage are: (i)
Improving Echo-Ethics (introducing complex ethical challenges) for Researchers, Lecturers, Governments
introduces complex ecology ethical challenges with an RMS value of 2.98; (ii) The urgent need for COVID-19
research with an RMS value of 2.94; and (iii) One-Health with an RMS value of 2.90. Echo_Ethics and One-Health
is an integrated health concept that upholds ecological ethics by paying attention to the sources of interrelated
transmission between humans, animals, and plants. The interaction of living things and pathogens with their living
environment (bio-ecology) can help explain the priorities of potentially conflicting interventions in society. The
disease incidence is the result of interactions between virulent pathogens, living things as vulnerable hosts, and
ecological factors.
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1. Introduction analysis of phylogenetic models through climate
The COVID-19 surge is strongly influenced by ~ change scenarios and land conversion is estimated by

climate change conditions, ecological factors, and the 2070, showing a shift of as many as 3,870 mammalian
evolution of biotic components. According to [1-2], the species. The disruption of various biotic components of
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the environment, such as animal hyper reservoirs and
predators, will affect the onset of viruses.

Viruses cause many health threats, both in humans,
animals, and other biotic components, such as: (i)
antimicrobial resistance, (ii) environmental health
hazards, (iii) food safety risks, and most importantly,
(iv) zoonotic diseases such as Nipah, Avian Influenza
(Al), Scrub typhus, Congolese fever, COVID-19, and
leptospirosis that severely impact the economies of
countries around the world including Indonesia. Recent
pandemics have exposed policy gaps in public health
directives. Pandemics are defined as epidemics that
occur in a very large area, cross international borders,
and usually affect many people. Therefore, pandemics
are identified by their geographical scale rather than the
severity of the disease.

One of the interventions in handling pandemic
diseases is the international concept of One Health
(OH). The concept of OH is a validated, integrated, and
holistic approach advocated by the World Health
Organization, Food And Agriculture Organization, and
the World Organization for Animal Health or the
Office International des Epizooties (OIE). The goal of
OH is to combat health threats to humans and animals
through the human-animal-plant environment interface
[3].

The concept of OH is basically that all biotic
components have value. To appreciate them lies in
three interfaces, namely, humans, animals, and the
environment, to protect the overall health of our planet.
The lack of interdisciplinary collaboration has resulted
in many zoonotic diseases potentially transmitted to
humans or vice versa, i.e., diseases in humans can be
transmitted to animals and cause endemicity.
Furthermore, as challenges have increased in recent
years, the OH approach is not only to address
pandemics but also to control and manage disease-
oriented collaborative approaches [4-5].

Based on these issues, a review of the Ecological
Sustainability Directive Strategy is needed to mitigate
the COVID-19 pandemic surge and other pandemics. It
is hoped that this Directive Strategy can contribute to
health services for humans, animals, and the
environment because it is built based on
interdisciplinary collaboration and communication in
all aspects, thus helping to protect and save millions of
lives of current and future generations.

The objectives of this study are: (i) Analyzing
important and necessary components in ecological
sustainability mitigation; (ii) 2. Formulating and
recommending an ecological sustainability index of
mitigation to deal with the surge of COVID-19 and
other pandemics into key Performance Indicators of the
National Medium-Term Development Plan (NMTDP)
2020-2024 and the National Long-Term Development
Plan (NLTDP) 2005-2025 Indonesia

The potential for pandemics caused by pathogens
varies greatly in the resources, capacities, and

strategies of directives required for mitigation.
However, there are also general requirements for
effective preparedness and response. When a pandemic
occurs, a coordinated response is needed with a focus
on maintaining situational awareness, public health
messages, reducing transmission, treatment of diseases.
The Mitigation of Ecological Sustainability and
attributes leverage as key performance Indicators on
NMTDP 2020-2024 and NLTDP 2005-2025 deserves
to be implemented quickly and strictly for the greatest
benefit, as it requires long-term community
preparation, education, and compliance during the
COVID-19 pandemic and other possible pandemics.

2. Methods

Preliminary research was conducted at the end of
2019 and continued in 2020 until February 2021. The
design of this research is carried out through 2 stages,
as follows:

2.1. Inventory of Ecological Mitigation Components
The method used is the Driver-Pressure-State-
Impact-Response (DPSIR) framework model.

2.2. The Driver-Pressure-State-Impact-Response
(DPSIR) Framework Model

The Driver-Pressure-State-Impact-Response
(DPSIR) Framework model has been used for
integrated environmental reporting and assessment,
developed by the European Environment Agency
(EEA) in 1999 [6]. DPSIR can also be used as an
analysis of environmental problems ranging from the
global system, as well as local, evaluation of
sustainable development, success or failure of projects,
and other troubling results of development efforts. At
the same time, the data is obtained from library studies,
expert consultations, planning documents, and
government evaluations. The output is the ecological
components of mitigation.

Drivers
Responses

Pressures

Impact
State

Fig. 1 Driver-pressure-state-impact-response (DPSIR) analysis

3. Analyzing Ecological Sustainability of
Mitigation
The analysis methods used are Multidimensional

Scaling (MDS) through Rap-Ecological-Mitigation
software, leverage, and Monte Carlo analysis.



172

3.1. The Multidimensional Scaling (MDS) Model
Multidimensional Scaling (MDS) method has been
implemented for several studies [7-10]. MDS method is
the mapping of perception relying on Euclidian
Distance, with the formula:
dl,z = \/(Xl - X2)2 + (Yl _Yz)z + (Zl - 22)2 +..
where:
d1,> = Euclidian distance
X, Y, Z = Attributes
12 = Observation
Two-dimensional
formula (D1,2):
Di,=a+bDi2+cC
where:
a = intercept
b = slope
c =error
Data is sourced from library studies, ecological
mitigation attributes resulting from Stage 1. Output in
the form of an index and ecological sustainability status
of mitigation and leveraged attributes. The same two
points or objects are mapped in one point adjacent to
each other using the ALSCAL FORTRAN algorithm
techniques available in statistical devices. Rap-
Ecological-Mitigation software (modified Rap-Fish), in
principle, makes iteration. The regression process is
such that it gets the smallest stress value and tries to
force the intercept on the equation equals 0. For
attributes as much as m, then stress is formulated in the

equation:
Ziz i (Di?k - di?k )2
ZiZj diJ?k

The magnitude of the stress value is shown in Table
1.

Euclidian distance regression

1 m
stress = —Z
mia

Table 1 Stress values [11]

Number  Stress value Conformity
1 > 20.00% Bad

2 (10.00-20.00)% Enough

3 (5.00-10.00)% Good

4 (2.500-5.00)% Excellent

Through the rotation method, the position of the
sustainability point can be described through the
horizontal and vertical axes with the sustainability
index values rated O percent (bad) and 100 percent
(good). If the system studied has a sustainability index
value of > or = 50 percent, then the system is
sustainable and unsustainable if the index value < 50
percent.

4. Results and Discussion

The DPSIR framework assumes a chain of causal
relationships starting with 'Driving force' through
'Pressure’ to 'State, provinces, districts/cities' and
'Impacts’ on ecosystems, ultimately leading to a

political 'Response’. Setting the DPSIR framework for
complex mitigation settings requires causal effect
relationships to be carefully explained. Mitigations that
consider environmental changes can rarely be
attributed to a single cause. The results of identification
and inventory of important and necessary components
in ecological sustainability mitigation in the face of the
covid-19 surge and other pandemics can be seen in
Table 2.

Table 2 Results of identification and inventory of ecological
attributes to mitigate

Number  Attributes Component
Category
DPSIR

1 Deforestation Driver

2 Poaching wild animal for Driver
consumption

3 Land and forest fires Driver

4 Land conversion Driver

5 The disruption of various biotic Pressure
components of the environment
(such as animal hyper reservoirs and
predators) will affect the onset of
viruses.

6 Natural evolution of biotic Pressure
components (such as pathogens)

7 Genetic adaptation of pathogens and ~ Pressure
models of transmission

8 Air, water, and land pollution Pressure

9 Ecological handling of at-risk State
populations

10 Tele-environmental and Tele-health ~ State

11 One-Health State

12 Natural resources and State
environmental security
arrangements

13 Improved Safety, Environmental State
occupational health

14 Improved Supervision of animal State
health.

15 Restrictions on consuming potential ~ State
wildlife as an intermediary host

16 Shift of as many as 3,870 Impact
mammalian species.

17 Investing and innovating in health Response
technology, food, green energy

18 Environmental diplomacy efforts Response

19 The importance of the ratio of Response
energy returned to nature with
invested energy

20 Environmental Legal Response
improvements, International
Environmental Regulations on Bio
and Big Technology

21 Improved Supervision of animal Response
traffic between regions

22 Proportional improvement in Response
environmental health at site severity

23 More integrated transportation and Response
land use

24 Improving the basic ecological Response
components on the pandemic plans

25 Restrictions on freedom of Response
movement of wildlife to stop the
spread of the disease

26 Government-controlled investments  Response
towards a sustainable energy
transition
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27 The urgent need for COVID-19
research

28 Improved Echo-Ethics (introducing
complex ethical challenges) for
Researchers, Lecturers,
Governments

29 Building infrastructure related to
hygiene and sanitation

Response

Response

Response

Furthermore, the Forum Group Discussion (FGD)
agreed on 20 of the 29 attributes analyzed with MDS
(Rap-Ecological-Mitigation ~ software). FGD s
followed by government, academia, the private sector,
Religious Leaders (Kyai and Jehovah's Witness
Leaders). The agreed attributes are the "State" and
"Response" components

4.1. Components DPSIR

4.1.1. Driver Component

Human activity in the socio-economic dimension
that poses a rich risk will potentially drive the spread of
the COVID-19 pandemic and other possible
pandemics. Deforested land has also been linked to
outbreaks of disease (Ebola and Lyme), as humans
come into contact with previously untouched wildlife.
Deforestation, poaching for consumption, land and
forest fires, land conversion are the drivers of
ecosystem destruction that coincide with a sharp
increase in the disease.

While the origin of the COVID-19 virus has not
been determined, 60% of infectious diseases are from
animals, and 70% of infectious diseases appear from
wildlife. That is because wildlife habitats are disrupted
by human activity. The distance between humans and
wildlife is getting closer. AIDS is derived from
chimpanzees, and SARS is thought to be transmitted
from animals that are still unknown to this day. As a
result of wildlife poaching there has been a loss of 60%
of wildlife in the last 50 years. Meanwhile, the number
of new infectious diseases has quadrupled in the last 60
years [11].

2.1.2. Pressure Component

Deforestation, poaching for consumption, land and
forest fires, land conversion increased the emergence of
animal-to-human diseases and stressed that human
behavior is the underlying cause. Pressure on the
carrying capacity and capacity of the environment will
change nature has implications that humans are
destroying.

As a result, it occurs: (i) The disruption of various
biotic components of the environment (such as animal
hyper reservoirs and predators) will affect the onset of
viruses; (ii) Natural evolution of biotic components
(such as pathogens); (iii) Genetic adaptation of
pathogens and models of transmission, and (iv) Water,
water and land pollution.

4.1.3. State Component

Some of the State components that can be done to
cope with driver components and pressure are: (i)
Ecological handling of at-risk populations; (ii) Tele-
environmental and Tele-health; (iii) One-Health; (iv)
Natural resources and environmental security
arrangements; (v) Improved Safety, Environmental
occupational health; (vi) Improved Supervision of
animal health, and (vii) Restrictions on consuming
potential wildlife as an intermediary host.

4.1.4. Impact Component

As a driver of viral spillage, some viruses of
mammal species have been shared with humans. That
is as an impact of the shift of 3,870 species of
mammals [1, 12].

4.1.5. Response Component

There are 13 components of Response in the face of
the Covid-19 pandemic and other possible pandemics
within the DPSIR framework (Table 2).

4.2. Sustainability Analysis

The ecological dimension is one of the important
parameters in the status of sustainability. Therefore, it
should be considered for the long term when designing
mitigation in the face of the surge of the COVID-19
pandemic and other pandemics. Based on the analysis,
the ecological dimension index value is 74,66 percent
(fairly sustainable) (Table 3)

Table 3 Index categories and sustainability status

Number Index value Category

1 (0.00-24.99)% Bad (unsustainable)

2 (24.99-49.99)%  Less (less sustainable)

3 (49.99-74.99)%  Enough (fairly sustainable)
4 (75.00-100.00) Good (very sustainable)

The results of ecological sustainability analysis of
mitigation facing the surge of the COVID-19 pandemic
and other possible pandemics can be seen in Fig. 2.

RAP-Ecological-Mitigation
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Fig. 2 Sustainability level of ecological mitigation of the handling
of the COVID-19 pandemic surge and other pandemics
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There are 20 attributes that are thought to influence
the ecological dimension of mitigation (Fig. 2).

4.2.1. Leverage Analysis

Leverage analysis to determine the effect of stability
if one of the attributes is omitted during ordination.
Leverage analysis results show the percent change in
the root means square of each attribute. The attributes
that have the highest percentage are the most
sustainability-sensitive  attributes [13]. From the
leverage analysis, the RMS value of each attribute can
be seen in the Table 4.

Table 4 Root mean square value from leverage analysis results

Number  Attribute Root Mean
Square

1 Ecological handling of at-risk 2.6283
populations

2 Building infrastructure related to 2.8906
hygiene and sanitation

3 Improved Echo-Ethics 2.9815
(introducing complex ethical
challenges) for Researchers,
Lecturers, Governments

4 The urgent need for COVID-19 2.9443
research

5 Government-controlled 2.6850
investments towards a sustainable
energy transition

6 Natural resources and 2.4509
environmental security
arrangements

7 Restrictions on freedom of 2.2079
movement of wildlife to stop the
spread of the disease

8 Improving the basic ecological 2.1695
components of pandemic plans

9 Improved Safety, Environmental 1.9453
occupational health

10 Restrictions on consuming 1.9051
potential wildlife as an
intermediary host

11 More integrated transportation 1.8860
and land use

12 Tele-environmental and Tele- 1.9413
health

13 Proportional improvement in 2.0326
environmental health at site
severity

14 Improved Supervision of animal 2.1719
traffic between regions

15 Improved Supervision of animal 2.3577
health.

16 Environmental Legal 2.5585
improvements, International
Environmental Regulations on
Bio and Big Technology

17 The importance of the ratio of 2.7406
energy returned to nature with
invested energy

18 Environmental diplomacy efforts 2.8649

19 One-Health 2.9002

20 Investing and innovating in health ~ 2.8248

technology, food, green energy

Improved Echo-Ethics (introduces complex ethical
challenges) greatly influences the ecological dimension

sustainability index with an RMS value of 2.98.
Currently, the activity of editing genes of biotic
components that cause genetic changes is highly
possible. By upholding ethics, such activities will not
cause scientists to create bad findings. The spread of
COVID-19 is a great ethical dilemma for resource-
constrained nations with less developed health and
research systems [14]. In the current crisis, scientific
knowledge and technology have an important role in
playing an effective response. Emergency preparedness
is a shared responsibility of all countries with a moral
obligation to support each other. The second and third
leverage attributes are the urgent need for COVID-19
research with an RMS value of 2.94, and One-Health
leverage attributes are also urgent to be implemented
with an RMS value of 2.90.

4.2.2. Monte Carlo Analysis

From the leverage analysis, the RMS value of each
attribute can be seen in the Table 4. Validation of Rap-
Ecological-Mitigation simulation results shows that the
Squared Correlation (RSQ) value is quite high at 0.96.
That means that 20 attributes have a considerable role
in explaining the ecological diversity of mitigations
being built. The magnitude of the S stress value is 0.21
(< 0.25), meaning the accuracy of the configuration of
the points (goodness of fit) of the model built can
represent a good model [15]. After the analysis of
leverage aspects then conducted Monte Carlo analysis.

RAP-EkologiMitigasi Ordination - Monte Carlo
Scatter Plot
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Fig. 3 Monte Carlo analysis of ecological sustainability mitigation
levels

The difference between the MDS calculation result
and the relatively small Monte Carlo analysis is 0.58 (<
1) (Fig. 3). That suggests that MDS counting results
can reflect high levels of precision Patricia Kavanagh
and Tony J. Pitcher [13]. Validation of Rap-Ecological
Mitigation simulation results for ecological dimensions
can be seen in Table 5.

Table 5 RSQ calculation data, stress value, MDS, and Monte Carlo

analysis
Dimension RSQ Stress MDS Monte Difference
value Carlo between
MDS-Monte
Carlo
Ecology 096 021 74.66 74.08 0.58
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Validation of Rap-Ecological Mitigation simulation
results of ecological dimensions indicated by the value
of the coefficient of determination (RSQ) is quite high
(10.96), the value of S stress = 0.21, and the difference
in the value of MDS-Monte Carlo = 0.58 can represent
a model of ecological sustainability of mitigation of
handling the COVID-19 pandemic and others
pandemic that is considered good.

5. Conclusion

Mitigation of the ecological dimension of handling
the COVID-19 pandemic surge and other possible
pandemics is included in the classification is 74.66
percent (quite sustainable). To improve the ecological
sustainability index of mitigation, the medium and
long-term priority intervention improves Echo-Ethics
(introducing  complex ethical challenges) for
Researchers, Lecturers, Governments.

In addition, an urgent need for research into
COVID-19 and other pandemics is to implement One-
Health. One-Health Priority Intervention is urgent to be
formulated into a key Performance Indicator of the
National Medium-Term Development Plan (NMTDP)
2020-2024 and the National Long-Term Development
Plan (NLTDP) 2005-2025 Indonesia.

The novelty of this research is: (i) Ecological
Sustainability Model Mitigation facing the Surge of the
Covid-19 pandemic and other Pandemics, (ii) Leverage
attributes (Improved Echo-Ethics) to improve the index
of ecological sustainability mitigation.
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