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Abstract

Objective: Global catastrophic risks are classified into 62 categories, 34 of which have
been recorded in Iran. Such risks are major threats to the Iranian economy. Using the
capacity of the alternative risk transfer instruments, as one of the recommended ex-ante
risk management strategies, creates financial protection in the macro frameworks of the
domestic catastrophe risk management via incorporating the financial instruments of the
Iranian capital market as well as the Islamic financial market. Transferring such
catastrophic risks requires appropriate financial instruments. The purpose of this study is
to provide, explain and design the domestic catastrophic risk management framework by
alternative risk transfer instruments.

Methods: The present study has been conducted based on a systematic literature review
method. For this purpose, the related literature was systematically reviewed over a period
of eight months. Firstly, after specifying the subject of study, the research question was
developed. Then, the research protocol was designed and an appropriate mental model
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was designed accordingly. Subsequently, inclusion and exclusion criteria were
determined. The researchers next began the comprehensive and systematic research
through which 112 papers were examined. After classifying, screening, and measuring
their quality, 73 studies were selected for the final in-depth analysis. In the next step,
through the purposive and snowball sampling method, 18 experts were interviewed. The
Delphi method was used to obtain the opinion of experts until data saturation was
achieved. Their viewpoint was embedded in the final proposed framework. In the last
step, the obtained data were classified, codified (using the open coding method through
MAXQDA 2020 software) synthesized, and finally summarized. The trustworthiness
and authenticity of the current research was measured according to the four-stage model
of Lincoln and Guba.

Results: In general, all the factors that affect the catastrophic risk management
framework can be classified into four main categories of “necessity, implementation of
infrastructure, risk measurement, and designing appropriate financial instruments”. Each
category includes several subcategories and codes. The proposed framework in the
present study is made up of 4 categories, 10 sub-categories, and 415. Also, 37 risks were
collected and classified out of 62 catastrophic risks to obtain the “Iran Disaster Risks
Diversity Table”. Finally, the appropriate financial instruments for risk transferring based
on the capacity of the domestic capital market, i.e. “Insurance Sukuk Vekala” and “Cat
Takaful (CT) Sukuk” (for the international Islamic Capital Market), were designed and
proposed by this research.

Conclusion: Finally, a schematic model was proposed to establish Iran’s catastrophic risk
management framework through alternative risk transfer instruments, according to the
diversity of detected factors. As a multi-dimensional concept, the framework should be
considered in the implementation process.
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Alternative risk transfer.
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e  Black—Scholes model
e  Compound Poisson distribution
e  vasicek model
e Markov Approach modeling Sy (S 505101
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e  Monte Carlo method
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e ExtremeVaue Theory (EVT)
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1. Geophysical

2. Earthquake

3. Ground movement

4. Tsunami

5. Mass Movement (dry)
6. Rock fall

7. Landslide

8. Ashfall

9. Volcanic activity

10. Pyroclastic flow

11. Lavaflow

12. Meteorological

13. Extreme Temperature
14. Cold wave

15. Heat wave

16. Severe winter conditions
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1. Extra-tropical storm
2. Tropical storm

3. Convective Storm

4. Derecho

5. Lightning/thunderstorm
6. Tornado

7. Sand/dust storm

8. Winter storm/blizzard
9. Storm surge

10. Wind

11. Severe storm

12. Hydrological

13. Flood

14. Coastal flood

15. River flood

16. Flash flood

17. Icejam flood

18. Landslide

19. Avaanche (snow, debris, mudflow, rock fall)
20. Wave action

21. Rogue wave

22. Seiche
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1. Climatological

2. Drought

3. Glacial lake outburst flood
4. Wildfire

5. Forest Fire

6. Land fire: Brush ,bush, Pasture
7. Biological

8. Epidemic

9. Viral Disease

10. Bacterial Disease

11. Parasitic Disease

12. Fungal Disease

13. Prion Disease

14. Insect infestation

15. Grasshopper

16. Locust

17. Animal Accident

18. Extraterrestria

19. Impact

20. Airburst

21. Space weather
22. Energetic particles

23. Geomagnetic storm
24. Shockwave
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1. Industrial accident
2. Chemical spill

3. Collapse

4. Explosion

5. Gasleak

6. Poisoning

7. Radiation

8. Oil spill

9. Transport accident
10. Air

11. Road

12. Rail

13. Water

14. Miscellaneous accidents
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1. Black—Scholes model

2. Compound Poisson distribution

3. Vasicek model

4. Markov Approach modeling

5. Cox process

6. Monte Carlo method

7. Extreme Vaue Theory (EVT)

8. Rahnamay Roodposhti, Zomorodian & Hasangholipour
9. Cat Takaful (CT) sukuk
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