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FOREWORD

In the new era of the twenty-first century, we see the emergence of globalisation, the
market, production, and institutions. The drivers of globalisation are multina-
tional corporations. Barriers of international trade and investment have been
broken. Most people say the impact of globalisation is better for the welfare of
the people, and some disagree.

Technological progress has gradually sped up the process of globalisation. In
the meantime, international conflict as well as natural or manmade disasters has
increased all over the world. The most threatening problem we face now is war,
especially nuclear war, and explosive amounts of military expenditure. To analyse
this process of globalisation and its relation to disaster and conflict, we need new
techniques of emerging social sciences like Peace Science, Regional Science, and
tools of Management Science. The process of globalisation is very much related
to climate change, war, and destruction of cultural heritage. It is also related to a new
type of disaster, namely, the COVID pandemic. To combat the social, economic,
and psychological downfall, we need a different type of public policy to reduce
inequality and international conflict. This volume addresses all these factors by
eminent scholars. This volume is also dedicated to millions of people who have
perished or been affected by the pandemic globally, including my beloved sisters.

Prof Manas Chatterji, Binghamton University, NY,
and Guest Professor, Peking University
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CHAPTER 1

REGIONAL SCIENCE, PEACE
SCIENCE, AND ANALYTICAL
MANAGEMENT RESEARCH
TECHNIQUES IN COVID-19 IN
THE DEVELOPING COUNTRIES

Manas Chatterji*

ABSTRACT

The objective of this chapter is to discuss how different techniques in Regional
Science and Peace Science and the emerging techniques in Management
Science can be used in analysing Disaster Management and Global pandemic
with special reference to developing countries. It is necessary for me to first
discuss the subjects of Disaster Management, Regional Science, Peace Science
and Management Science. The objective of this chapter is to emphasise that
the studies of Disaster Management should be more integrated with socioeco-
nomic and geographical factors. The greatest disaster facing the world is the
possibility of war, particularly nuclear war, and the preparation of the means
of destruction through military spending.

Keywords: Disaster management; COVID-19; Peace Science; Regional Science;
Management Science; military spending
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INTRODUCTION

There has been a fantastic development in the literature on Disaster Management.
However, one area is not adequately represented. It is the role of conflict in dis-
aster management. There are conflicting goals in relief operations and supply
chain management due to the existence of social, political, socioeconomic, cul-
tural and other realities, particularly in poor developing countries. One objective
of this chapter will be to show how to change the supply chain models used in
Management Science, taking into consideration this conflict situation. Secondly,
the existence of conflicts between different groups in a country, i.e. ethnic con-
flict, religious conflict, etc., needs to be resolved to ensure peace. Sometimes they
lead to disasters, which are mostly man-made. We need to know the nature of
this relationship and determine policies to prevent and manage this situation.
Furthermore, often natural disasters lead to conflict. We need to predict and pos-
sibly avoid policies which accentuate such conflicts. There are three items I'd like
to discuss in detail: One, in Peace Science, disasters due to the possibility of war,
particularly nuclear war and the role of military expenditure in economics and
development; this is particularly so in the recent Russian war on Ukraine; Two,
spatial aspects of disasters in the section of Regional Science; Three, ecologi-
cal disasters such as cyclones, tornadoes, forest fires, floods, etc. After discussing
Disaster Management, Peace Science and Regional Science, I shall discuss how
different analytical techniques and models can be used to predict and analyse the
impact of all these disasters. The word in this chapter ‘disaster’ refers to both the
natural disaster and man-made disaster like terrorism. Some of the characteris-
tics and materials of Disaster Management are largely borrowed from the studies
published by the World Bank (2010 onward).

I. Disaster Management
A. Types of Disaster (World Bank)

» Natural disasters: earthquake, flood, landslides, etc.
°  Man-made disasters: war, famine, terrorism, chemical disaster (Bhopal)
° Global warming and environmental disaster
° Tsunami disaster

» Linkage between man-made and natural disasters

*  Economic impact

* Hazard type

* Scale and geography

« Structure, status and level of the economy

* Economic interdependence and level of technology

* Cost of natural catastrophes

* Natural catastrophes, infrastructure and poverty

* Risk reduction

* Risk transfer

 Ethics in supply chain models

¢ Humanitarian disaster management
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* Disaster management in poor countries

* Socioeconomic, institutional and political variables in disaster management
* Role of international organisation in disaster management

* Natural disaster, political instability and vice versa

» Climate change and civil conflict

* Disaster management leading to peace?

B. Reconstruction (World Bank)

* Measures taken in advance on adjustments after the fact

e Means of smoothing consumption

* Insurance transaction

* Credit transactions

* Depletion of buffer stocks

* Adaptation to risk

* Friedmann Permanent Income Hypothesis

* Risk reduction mechanism

» Income diversification

* Credit and informal insurance

* Mutual aid

» To avoid worst outcomes, households facing limited formal insurance and
credit arrangements use various mechanisms to smooth consumption. They
can take measures in advance and reduce uncertainty over income realisations,
or they can rely on adjustments after the fact. These include accumulation and
running down of assets or pooling of income risk using informal insurance
and credit arrangements.

* A need assessment could not be carried out at the start of the recovery phase,
in order to understand ways of building on existing livelihoods.

* There was insufficient credit available in the recovery period, even despite the
very widespread network of Bangladeshi micro-finance institutions. In terms
of supporting livelihoods, this should be the first priority of external agents.

* NGOs with an ongoing development programme are most likely to be effective
in the recovery phase, targeting poorer households and supporting their
households.

* Risk Transfer provides a safety net for economic loss to property. Just as
governments provide safety nets to people in times of need, risk transfer pro-
vides safety for the losses to property from unexpected events.

* Kinship based network

* Credit association and banks

* Rural money lenders

* Participatory mitigation strategy

* Pooling resources

* Sharing knowledge

* Pooled resources in households, communities, private sector and government

+ Disaster exposure and pathological risk
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Disaster and business planning

Risk as seen by the public and experts

Knowledge and ethical responsibility in industrial disaster

Organisations must improve their ability to learn from incidents in order to
reduce the frequency and severity of the disaster

Balance between prevention and relief. What is the present state of disaster
response?

Real Problem is not lack of communication equipment, but the flow of infor-
mation that was inaccurate, incomplete or misunderstood.

Major natural disasters can and do have severe negative short-run economic
impacts. Disasters also appear to have adverse longer-term consequences for
economic growth, development and poverty reduction. But negative impacts
are not inevitable.

Vulnerability is changing quickly, especially in countries that are experiencing
economic transformation — rapid growth, urbanisation and related technical
and social change.

Moral Principles for Disaster Management and Relief Strategies (DMRS)
Egalitarianism. DMRS is good if they bring equality.

Welfare Maximisation — Maximise the net aggregate welfare. Efficiency
neglecting the poor.

Libertarianism is unreasonably harsh.

Distributive Justice — Distribution of social and economic goods.

Corrective Justice — when one person helps a person cooperate with the other
person

Natural disasters cause significant budgetary pressures, with both narrow
fiscal short-term impacts and wider long-term implications for development.
Reallocation is a primary fiscal response to disaster. Disasters have little
impact on trends in total aid flows.

Natural hazard risk management should be integrated into long-term national
investment policies and development strategies and appropriately reflected in
the allocation of financial resources.

High quality, reliable scientific information is a necessary condition for effec-
tive disaster risk management. The international risk community should sup-
port global and regional research and information systems on risk. It should
also ensure that there are adequate complementary monitoring and regional
dissemination programmes at the national level. Priorities include climatic
variability, regional and national flood forecasting, and geophysical hazards.
To understand and assess the economic consequences of natural hazard and
implications for policy, it is necessary to consider the pathways through which
different types of hydro-meteorological (climate-related) and geophysical haz-
ard affect an economy, the different risks posed, and the ways in which socie-
ties and economy adapt to or ignore these threats.

Experts have long said that one effect of global warming will be to alter pre-
cipitation patterns-increasing rainfall in some places while decreasing it in
others. A warmer atmosphere, according to this view, causes more water to
evaporate from the surface. Also a warmer atmosphere holds more moisture,
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so that when a storm system comes through a given locality to make it rain,
the rain is heavier.

* A clear link of natural disasters to poverty is through infrastructure. The link-
ages can be described in at least three components: access to infrastructure is
often a measure of poverty; infrastructure is a key component of economic
growth; and a loss of infrastructure may have significant indirect and second-
ary costs that directly affect the poor.

* Discussions revolved around a range of issues facing urban areas:

*  Economic impact and globalisation;

* Adaptation to climate extremes and climate change

* Preventive strategies to reduce disaster risk

* Social infrastructure and the vulnerability of the poor

* Social perception of risk

» The impacts of disaster on critical infrastructure linkages

* Threats to mega cities from new types of hazards

e Urban vulnerability and environmental issues relating to climate change,
coastal megacities, flooding, urbanisation and urban land markets

* Increased global economic activity is resulting in environmental degradation
that in turn increases the frequency and intensity of natural disasters, making
their impacts more devastation

e It is proposed that if industrialised countries are in recession, disaster
recovery for developing countries may take longer, since small assistance
will be forthcoming and a worldwide recession will make any sort of recovery
difficult

e Cultural heritage is also an important component of social infrastructure and
quality of life. Impact of disasters upon urban cultural heritage and cities
efforts to save historic buildings and precious works of art

* Issue of critical infrastructure, retrofitting existing infrastructure and what
happens when infrastructure fails

* Faith-based organisations can play in implementing successful disaster risk
reduction strategies

» In the case of essential services, the failure of one system can cause several other
critical systems to fail, resulting in a domino effect. Realisation of the inter-
linkages and possible multi-system failures should be taken into account when iden-
tifying risks and attempting to mitigate them in the disaster management process.

C. Public Policy (World Bank)

» Government policy that manages the food supply in a flexible manner, including
allowing private sector food imports, can help to stabilise the price of staple
foods after major natural disasters. Public intervention in food management
and operation is essential.

* Households living in marginal environments worst impacted by flood are
often permanently in the relief phase of development. Planning a relief to
the development continuum may need to rethink interventions related to these
households.
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The power of taxation has traditionally helped governments best able to
cope. In politically unstable countries and those subject to recurrent disasters,
a resource gap may exist.

Though cost efficiency should not be the sole criterion for assessing investment
in development and risk management projects, it provides important informa-
tion for efforts aimed at reducing potential economic aspects due to natural
disasters, thus contributing to more economic development.

We need to discuss whether individuals and businesses have enough economic
incentives to carry out socially appropriate levels of mitigation for reducing
future disaster losses.

The first lesson learned is planning for the impacts of catastrophes. The second
lesson is that the ability to finance losses following a catastrophe is crucial to
recovery. Hence, planning for catastrophes is also essential. Finally, evaluating
the potential benefits of risk transfer alternatives.

The major policy recommendation that emerges is that risk management must
be a formal component of development planning for countries with high natu-
ral catastrophe exposure. Through planning, countries can reduce some of the
negative impacts on development and improve the situation of the poor during
and after crises. Such risk management involves major steps risk identification,
reduction and financing.

Case Studies

Excessive growth and disaster

Flooding in Patna, India, 1,500 lives are lost every year in India due to
floods.

May 1997 Earthquake in Iran, overall performance and rescue operation is
excellent.

Organisational response, coordination, communication, training management
and group dynamics; 1995 eruption of volcano in New Zealand.

Consensus building and training and organisation changes effective in 1993
(compared to 1983), Tucson, Arizona flooding.

Health planning

Different disasters have different health effects. Preparation and availability of
medical health facilities, personnel and equipment. Immediate casualties and
death, secondary illness, destruction and damage to health services. Response
capability of health services.

Index of seismic vulnerability by considering topography, geology, seismotec-
tonics, geotechnical aspects, structural performance, lifeline, emergency services,
socio-economic condition and reserve capabilities.

26 January 2001, Gujarat, India Earthquake, 20,000 people killed. No hazard
mapping, lack of proper knowledge about earthquake resilience. No persistent
design of decision support system after earthquake.

Mumbai Rainfall, July 2005.

Kobe Earthquake in 1995. Magnitude of impact, strategic preparation main-
tained by repair organisation.

Relation between stress and experience of the workers
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* Asaresult of its extensive experience with disaster case studies in Latin America
and Caribbean (ECLAC) developed a manual to assist countries and interna-
tional aid agencies to frame immediate post-disaster assistance.

» Tsunami disaster in South and South-East Asia.

I1. Conflict Management, Peace Economics and Peace Science
A. Conflict Management

The following argument and evidence follow Isard closely.

Isard (1992) argues that conflict is different from having a problem or dispute.
A dispute can be solved by an agreement on how something should or should
not be done. A dispute arises when interests clash. Problems and disputes are
related to an action, however, conflict can exist without such a specific focus. It
may be expressed through a problem or dispute. The underlying conflict may be
the cause of superficial problems. The scope of a conflict may be maximised or
minimised; it may prove to be manageable or unmanageable. Isard continues to
argue that conflict is based on perceptions and feelings rather than facts. It can
only be reasoned by dealing with feelings and perceptions as such. It may be dif-
ficult to eliminate the conflict but appropriate prevention and management tech-
niques can lessen its impact and particularly help to avoid violence. Since conflict
increases stress, an accompanying stress management procedure will greatly help
to reduce the negative effects. Since conflict develops over time, in many situations
it is predictable. A flexible collaboration approach (sometimes coercive) from the
beginning rather than direct confrontation should be adopted. Not all conflicts
are inherently destructive.

The realisation of conflict starts with a careful analysis that includes identi-
fication, preparation, separation of facts and feelings, an awareness of context
and past history. Conflicts do not take place in isolation. They inevitably have
a context which includes some specific issues, partisan interests and positions.
There is also a strong relationship between culture, communication (verbal and
non-verbal) and conflict. Communication is a bilateral enterprise. Active listening
is a requirement for conflict resolution. Since conflict management is a proac-
tive process, arbitration requires careful planning and preparation. Sometimes,
parties do not want to have a bilateral discussion and wish to have a third party
intervention/mediation. There is a considerable amount of literature on the sub-
ject of negotiation arbitration, mediation, etc., particularly in labour disputes.
Unfortunately, these methods have not been used in political conflicts.

Peace Science, on the other hand, relies upon a highly theoretical focus to
attain peace in political conflicts. Although it proclaims itself as a general field
of conflict resolution, it is heavily oriented to political science/mathematical
international relations. It focuses on peace analysis utilising tools, methods and
theoretical framework, as well as concepts, procedures and other analytical tech-
niques of the various social and natural sciences, such as law, engineering and
other disciplines. The field has been highly developed with rich contributions
from political scientists and mathematical economists.



8 MANAS CHATTERIJI

Some of the founders of Peace Economics and Peace Science are:

Walter Isard — General Theory: Social, Political, and Regional with Particular
Reference to Decision-Making Analysis (1969)

Walter Isard — Understanding Conflict: The Science of Peace (1992)

Rudolf Rummel — Understanding Conflict and War (1975)

Stuart Bremer — The Globus Model: Computer Simulation of Worldwide
Political and Economic Development (1987)

Other approaches to Peace Economics and Peace Science are:

* Investment, research, and development, productivity and economic growth
* Developed country analysis: specific studies

* Developed country analysis: cross national studies

* Developing country analysis

* Political economy, organisational and other non-economic sectors
* Data trend

* Conflict cycles

» Tellis model for anticipating ethnic conflict

*  Wittman model of war termination

* Resource conflict in Hirshleifer and Neary models

* Richardson model: A system approach to the study of hostility

» Samuelson Gun Butter model

¢ Computable general Equilibrium (CGE) model

* Nuclear weapons and security

* Missiles defence and security

* Space weapons

*  Weapons for mass destruction

B. Conflict Management: Theory and Procedures
(Following Walter Isard & Smith, 1982 and Isard, 1992)

* Culture and social organisation
* Individual and group behaviour
» Cognitive science, psychological and sociological approaches
» Political science/geography/Regional Science
* Models to predict outcomes
* Principles of negotiation/qualitative and quantitative
° Conflict management: lessons from industrialisations
° Religious and moral perspective
°  Conflict: internal and international
°  Development
° Security
° Terrorism

C. Isard’s Conflict Management Procedures
(postulated from Walter Isard 1992)

Let us now establish a framework of conflict management analysis that has
been developed through the exegesis of social science theories. Isard and
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