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1. INTRODUCTION 

Severe floods occur in several coastal area 
of Vietnam and causes both properties and 
causalities. Insurance was recently 
recognized as one of the possible non 
structural measures to mitigate losses and 
damages from natural disasters (UNISDR,  
2015). Despite the huge effect on citizens’ 
life from flood risk and believable higher 
damages caused by flood in the future due to 
climate change, it is surprising that there is 
no flood insurance program in Vietnam. 
QuangNgai is a coastal province in the centre 
of Vietnam, where is frequently hit by storms 
annually. Over the period of fifteen years 
from 1996 to 2011, the total damages and 
losses caused by natural disasters, especially 
by flood, amounted to 296,226 euro, with 
dead and injured people that reached 453 
people and 1183 people, respectively. This 
paper investigates the vulnerability of 
households to flood and suggests a 
conceptual framework to implement possible 
scenarios of flood insurance programs for 
Central Vietnam.  

2. METHODOLOGY 

- To assess flood hazard, flood risk and total 
potential damage of flood in Quang Ngai, Vu 
[2014] and Vu and Ranzi [2014] implemented 
Flo-2D model, which is a two-dimension 
channel and floodplain flood routing model for 
predicting flood wave attenuation, floodplain 
inundation and spatially variable water surface 
elevations.  The physical hazard in term of 
flooding, velocity, depth and duration are 
simulated, and then create risk maps from 

flood hazard maps, exposure and vulnerability 
maps. We examine 5 scenarios of floods 
including 200-year, 100-year, 50 year, 20 year 
and 10 year return period, in which the value of 
Hazard (H) is defined as 0.005, 0.01, 0.02, and 
0.1, respectively.  

- Based on 386 out of 400 responses to 35 
questions in a questionnaire directly related 
to flood risk and preparedness, the 
vulnerability curve for direct tangible costs to 
building structure, building contents, roads 
and paddy rice were assessed.   

-  In order to assess the level of potential 
flood damage in the study area, the annual 
average damage (AAD) due to flooding is a 
summary indicator. It expresses the costs of 
flood damage as an average annual amount 
based on the potential damage (D(P)) caused 
by a range of floods with a probability (P) 
expressed as a function of the return period 
(T) or hazard (H), P=1/T=H (Toth et 
al.,2008[5], Arrighi et al.[2]). 

k1
1 10

i 1
AAD D(P)dP D P


     

- Starting from annual flood damage (in 
monetary value), we examine three scenarios 
of flood insurance premium for housing: 
Scenario 1: Households will pay P1 equal to 
0.5% of the maximum coverage (253 euro for 
low income, 450 euro for middle and 800 
euro for high income). 

Scenario 2:  Households will pay P2 equal 
to 0.5% of their average annual income, and 
the payment conditions are constant. 

Scenario 3: Households will pay P3 equal to 
one third of  P2 because the rainy season in 
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QuangNgai lasts from September to December 
(4 months). 

Cost-benefit analysis method is used to 
investigate costs and benefits of each 
participant (Vietnamese Government, local 
households, and insurance companies) 
according to each scenario.  

3. RESULTS 

3.1. Housing damages 

The damage to building structure and 
building content occurs when flooding depth 
is over the basement of building. Following 
the field survey data, the average height of the 
building’s basement is 0.5m above the natural 
ground level, so the actual flooding depth with 
effected to buildings will be calculated by 
difference of average water depth at cell and 
average basement of building.  

Table 3.1. The total potential damages to 
residential flooded areas (2565 hectares, on 
average) corresponding to different return 

periods T, being the hazard H=1/T  
(after Vu and Ranzi, [2014]) 

Return 
period 

Mean of 
flooding 

depth  
(m) 

Number 
of 

damaged 
building 

Total 
damage to 
building 
structure 
(x106€) 

Total 
damage to 
building 
contents 
(x106€) 

200- 
year 

1.13 143720 206 74.3 

100- 
year 

1.05 137080 182.3 66.6 

50- 
year 

0.97 128840 159.7 58.2 

20- 
year 

0.83 118920 123.7 45 

10- 
year 

0.71 104920 92.2 34 

3.2. Scenarios for buying flood insurance 
corresponding local household income 

We suggest three scenarios for flood 
insurance program according to maximum 
coverage, local household annual income, 
and flood season in a year. 

Table 3.2. Scenarios for buying  
flood insurance corresponding  

local household income 

 Low income
Middle 
income 

High 
income

Monthly 
average 

income (€) 
74-150 150-225 225-450

Number of 
households 

137500 112500 62500 

Maximum 
coverage with 
insurance (€) 

253 450 800 

Scenario 1 
Annual 

Insurance 
premium (€) 

1,2 2,25 4 

% willing 
to buy 

insurance 
22% 37% 45% 

Scenario 2 
Annual 

Insurance 
premium(€) 

4,5 9,0 13,5 

% willing 
to buy 

insurance 
15% 28 30% 

Scenario 3 
Annual 

Insurance 
premium (€) 

1,5 3,0 4,5 

% willing 
to buy 

insurance 
25% 32% 42% 

Costs and benefits of insurance companies 

Table 3.3. Insurance companies  
costs and benefits according to each 

insurance premium case 

Unit: 103€ 
Return 
period 

(yr) 

Scenario 1 Scenario 2 Scenario3 

Costs Benefits Costs Benefits Costs Benefits

200 0.98 -0.7 0.7 -0.06 0.95 -0.67 

100 1816 -1573 1287 -0.66 1755 -1477

50 3383 -3140 2397 -1768 3.268 -2.991

20 7093 -6851 5028 -4398 6853 -6576

10 12028 -11786 8525 -7895 11623 -11345
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The worst situation for the insurance 
company is presented, i.e. when the 
disbursement of the maximum is made to all 
the owners and the collection of premiums is 
made only by taking into account the 
landowners bound to the region, and it does 
not account for collection throughout 
Vietnam. Take the row corresponding 10 
years return period in scenario 1 as an 
example, we note that 12028. 103€ is the 
expected annual cost for a flood with a return 
period =10 years then the annual probability 
of occurrence is 10%. 12.028.212€ is the max 
cost for the company in the year in which the 
event occurs (once for 10 years). 242.456€ is 
the annual insurance income or in the 10 
years window the company income will be 
242.456 * 10. -11.785.756€ is the loss for the 
year of occurrence or in other words, once for 
10 years. The other 9 years, in which flood 
does not occur, the insurance company gets 
the benefit equal to 242.456€ for each year.  

Costs and benefits of local households  
If participate in the insurance programs, they 

will have to pay the amount of premium (equal 
to 0.05% of their total annual income with 80%, 
70%, 50%  subsidized from government for low 
income, middle income, and high income) and 
will be insured by insurance company. It is 
reasonable price that farmers can afford, and the 
studies of agricultural insurance program in 
Mekong delta by World Bank reveals that with 
70% of premium subsidized from government 
almost households willing to join the program.  

Costs and benefits of Vietnamese Government 

Table 3.4. Vietnamese Government payment 
corresponding different scenarios 

Unit: € 

Inco
me 

Numbe
r of 

househ
olds 

Premiu
m level 

of 
insuran

ce 
compa

nies 

Premi
um 

househ
old 
will 
pay  

Govern
ment 

subsidiz
ed 

premiu
m 

% 
willin
g to 
buy 

insura
nce 

contra
ct 

Num
ber of 
potent

ial 
contra

cts 

Govern
ment 

have to 
pay 

LI 1080 1,5 0,3 1,2 85% 918 1101 
MI 884 3 0,9 2,1 90% 795 1670 
HI 491 4,5 2,25 2,25 95% 466 104 

Total 3821 
LI: Low income; MI: Middle income, HI: High income 

4. CONCLUSIONS 

In this paper we have examined the 
situation in Quang Ngai province with 
respect to flood damages. It is well known 
that all around the world 3% of catastrophes 
are due to climate changes and such 
catastrophes cause 70% of total damages. In 
order to manage flood damages, insurance 
contracts should play a significant role. 
Needless to say, it is impossible to plan 
global solutions and “microstructure 
contracts” must be invented in order to face 
local risk characteristics. Population must be 
motivated to adopt positive behaviors 
towards risk including the selection of safer 
residential area with lower expected risk.  
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