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Abstract: Kabacan town in Mindanao, Southern Philippines, which is situated on the flood plain of Cotabato Province, has
been heavily affected on flooding in the recent years. Flooding on February 2013 brought about by typhoon “Crising” had
worsened as compared to previous flooding events in the area. This flood event has caused heavy damage to agriculture, and
economy of the town. The economic impacts of February 2013 flooding was evaluated and monetized. Valuation techniques
comprised of clean-up costs method, crop damage and loss of foregone income was used to estimate the economic costs of
flooding. Economic costs comprised of loss of income from rice production, loss of income from other source, clean-up costs
and government spending were reached up to Php20, 451,247.49. Findings of the study will be beneficial to the Local
Government of Kabacan, particularly to the Municipal Disaster Risk Reduction and Management, Municipal Agriculture
Office and to the Climate Change Commission as flooding is one of the major concerns of Climate Change.
Keywords: Flooding, Economic Costs, Flood Impacts, Valuation

1. Introduction
Floods resulting from excessive rainfall within a short
duration of time and the consequent high river discharge can
damage crops, infrastructure and other property [13]. Foster
[6] categorized impacts of floods into two types: the short
term and long-term impacts. Short term impacts include:
death, injury, loss of infrastructure, damage to property and
business, damage to crops and diseases. Long term impacts
include: damaged infrastructure, houses, uninsured losses,
loss of trade and industry, public perception of place and high
costs of insurance. Local communities may experience flood
events with devastating damages and economic losses [16].
A case study conducted in Bangladesh concluded that
much of the country’s budget was used for the recovery after
floods thereby affecting the economy of the country [6]. The
impacts can affect national economies in the long term [17].
Benson [3] revealed that the low- lying agriculturally

developed and economically productive lands in Bicol,
Central Luzon, Central Samar, Northern Samar and Eastern
Mindanao regions are frequently affected by extreme
flooding events. The flood plains of Agno, Agusan, Bicol,
Pampanga, Panay, Cagayan, and Cotabato are highly
susceptible to severe flooding [1].
Flood caused damage to agriculture on which Kabacan’s
rural economy heavily depends on. The frequency of
flooding in the area due to natural occurrence and man-made
enhancement has been increasing over the years, resulting to
damage to crop particularly on rice production, losses of
income and additional government expenditures. The
estimation of economic loss due to floods were considered
necessary to justified the need to implement flood damage
mitigation program including the need to explore other
potential flood response strategies, flood insurance, flood
protection projects among others.
The study aimed to:

32

Jennet R. Mag-aso et al.: Estimation of Economic Costs of Flood Impacts of Typhoon “Crising” in Kabacan,
North Cotabato, Philippines

1. Determine the economic impacts of flooding in terms
of:
a. Loss of income from rice production
b. Loss of income from other sources
c. Clean-up costs
d. Government expenditure due to flood event
2. Monetize the value of economic impacts of February
2013 flooding in Kabacan.

The survey was conducted in Kabacan, North Cotabato,
the Rice Granary of the Province of North Cotabato. The
town has a total land area of 44, 809 ha, 51% of which is
devoted to agriculture while more than 7,000 ha is planted
with irrigated rice land.
A total of 320 households in flood-prone areas were
selected using stratified simple random sampling. The
primary data was gathered through personal interview with
the respondents using the interview schedule while the
secondary data was acquired at the different offices of the
Local Government Unit of Kabacan.
The data was analysed using the Statistical Program for
Social Sciences (SPSS). The loss of income from rice
production was analyzed using replacement cost method and
market price method while the loss of income from other
source was analysed through loss of foregone income. Cleanup costs method was used to analyse the costs of removing
the debris and sediments at the house and rice field.
Replacement costs method considers the cost incurred by
replacing the losses with artificial substitute (Dixon et al.,
1997). Market price method is demonstrated through the
price or a good or service purchased in the market (Kahn,
1998).
The value of economic impacts of flooding are presented
as follows:
2.1. Loss in Farm Income
The estimated loss in farm income was computed as
follows:
−

−

where:
Li= Loss in income from other sources
Nd= number of days affected
W= wage per day
2.3. Clean-up Costs

2. Materials and Methods

=

=

−

where:
Ecd= estimated value of crop damage
Hwo= expected average harvest with-out floods
Cp= costs of production
Hw= actual harvest with flood event
P= price
2.2. Loss in Income from Other Sources
The estimated loss in income from other sources was
computed as follows:

The costs of removing debris and sediments either at the
farm houses and rice fields were computed as follows:
=
where:
Lc= Labor costs
Wn= No. of workers hired
Nd= No. of days working
Ww= Wage of worker a day
2.4. Government Expenditure
The value of the government expenditure in flooding
events in Kabacan was based on the secondary data of the
expenses incurred by the different government agencies.
These data were collected from the Municipal Social Welfare
and Development Office (MSWDO.

3. Results and Discussions
Economic Value of Flood Impacts
Loss of Farm Income.
The overall total farm size that was covered in the study
was 465.46 ha with an average 1.455-1.5 ha per respondent.
The table 1 below shows the estimated loss of farm income
due to flood event in the area.
Table 1. Total loss of farm income due to flood event.
VARIABLES
Gross farm income without flood
Less: Total costs
Estimated net income without flood
Actual farm income with flood
Less: Estimated costs
Estimated net income with flood
Total loss of farm income

AMOUNT, PHP
39,092,498.50
7,010,695.30
32,081,803.20
20,256,695.70
7,010,695.30
13,245,957.40
18,835,845.80

The total gross farm income from harvested rice paddy
without flood event was at Php 39,092,498.50. On the other
hand, due to flood experienced by the famers in their area,
the actual farm income from rice production went down to
Php 20,256,695.70. The total costs of producing rice for the
total land area covered in the study were amounted to Php
7,010,695.30. Therefore, the total loss of farm income due to
flood event was reached up to Php 18,835,845.80.
Meanwhile, the average gross income per respondent with-
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out flood amounted to Php 83,986.00 and the average costs
per farmer per cropping season was Php 15,061.86.
Moreover, the decrease in the average gross income of
affected farmers was due to the unexpected timing of the
flood waters that hit their area. Flood damage to rice paddy
depends on whether that stage of growth of the rice is
vulnerable or not. The stages in which the rice plant is most
vulnerable to flooding are the reproductive, ripening and
maturity/harvestable stages.
The flood event hit the area at the time when rice paddy
was already ready to be harvested, with the farmers
sustaining heavy losses as the grains of the rice paddy were
flushed away by the flood waters. The farmers usually
harvest even if the rice paddy is not fully matured to prevent
untoward events from totally damage their standing crop. In
the event that they failed to harvest before the flood events,
by practice, they still harvest even after the floods to save
what they can from their rice paddy. In terms of pricing on
the said crop, buyers classify it into wet and dry. The price
difference of around Php1.00/kg in which is the dry rice
paddy is much higher than wet.
The table 2 shows the different costs incurred in farming
rice. The costs involved in producing rice paddy were the
following: land preparation, seeds, payment for the planters,
fertilizers, pesticides and payment for the harvesters and
machine used for harvesting.
Table 2. Total costs of rice production.
PRACTICES
Land preparation
Seeds
Planting
Fertilizer
Pesticides
Harvesting
Total

COSTS, PHP
706,463.00
659,420.00
412,641.00
751,796.00
676,095.00
3,804,280.30
7,010,695.30
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Php250/day. This kind of work/job was done when the
respondents were not busy in their respective farms. Some
farmers also did carpentry, house cleaning, grass cutting and
other jobs that could give them income.
The study revealed that during the flood events, around 61
respondents were affected by the flood event in which they
can no longer do and perform the job from the other sources.
The number of days that the respondents cannot perform
their job due to flood event ranged from 1-7 days. The lowest
income that the respondent received each day was Php 100
and the highest income received per day of absent was Php
727.27. The total loss of income from other sources among
the 61 respondents affected were amounted to Php 62,306.69.
Clean-up Costs
During flood events, respondents just stayed in their
respective areas and observed the behaviour of flood waters
(i.e, water level) and the weather conditions. Some of the
respondents secured their material possessions to prevent
damage if the worst case scenario happens.
The flood waters did not immediately subside and
continued to submerge the farm houses and rice fields for 1-2
days. Table 3 shows the total clean-up costs in removing the
debris and sediments after the flood event.
When the flood water subsided, sediments were left inside
and outside the vicinity of farm houses as well as at the rice
field. Debris was also found after the floods. To clean the
house, family members helped each other to do the cleaning
activities. There were also some respondents who hired an
average of three individuals to do the cleaning activities. The
minimum payment for the hired individuals was Php 50 and
the maximum of Php 150/ day with free meal and snack. The
cleaning activities were completed in one day. Thus, the total
cost of cleaning and removing debris and sediments at the
house vicinity amounted to Php86, 190(Table 3).
Table 3. Total clean-up costs at the house vicinity and at the rice field.

Loss of Income from Other Sources
Respondents were accepting and doing part-time
jobs/works aside from maintaining and taking care of their
own farms. They accepted seasonal works from other farms
and other sources that could give them an extra income to
help provide for their daily living expenses. This could be an
additional income for them while waiting for the harvest of
the rice paddy which takes more or less four months
depending on the variety of seeds they used. The jobs/works
that respondent took on included weeding, spraying of
pesticides and applying fertilizers.
The study supported the recommendation of Haque, et al.
[7], in exploring other employment opportunities aside from
agriculture sector. This is to lessen the vulnerability of the
farmers in the advent of flood hazard.
The work that farmers usually engaged in work done for a
day or for a minimum of one day and the payments received
by the farmers from these jobs ranged from Php100 to
Php200/ha/day. Other source of income that respondents
engaged in was driving tricycles. The income received by the
respondents from this extra work ranged from Php100-

ACTIVITIES
Cleaning & removing of debris and
sediments at the house vicinity
Cleaning & removing of debris and
sediments at the rice field
Total

CLEAN-UP COSTS, PHP
86,190.00
102,465.00
188,655.00

With regards to the prices of houses located inside the
floodplain, the study of Beltran et al. [2] revealed that there’s
an increase in the discount for houses from 2.9% to 6.9%.
Their findings change the perception of the land owners
towards flood risk. The prices of properties vary on the
location of the area especially on the floodplain area which
command a lower price as compared to area which are not
flooded.
At the flooded rice field, farmers were also doing clean-up
activities. They remove debris and sediments and
reconstructed the “pilapil” (small dam) because these were
destroyed by the currents of flood waters. Some respondents
hired workers to do the job that was usually completed at 1-3
days with an average of two individuals. The average wage
per individual was Php105/ day. Thus, the total costs of
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cleaning activities at the rice field amounted to Php102,
465(Table3). Therefore, the total cost for cleaning activities
at the farm houses and at the rice fields reached to Php.
188,655 (Table 3).
Government Expenditures to Address Flooding Events in
Kabacan
During the February 2013 flood event in the area, different
government agencies spent huge amounts of money for relief
operations in response to the affected families. Among the
government agencies that extended help by giving relief
goods were the Department of Welfare and Development
Office Field Office Region XII (DSWD FO XII), Department
of Agriculture Regional Field Unit XII (DA RFU XII),
Province of North Cotabato, Kabacan Water District (KWD)
and the LGU Kabacan. The expenditures of the different
agencies are presented in Table 4.
Table 4. Government expenditures to address the February 2013 flooding in
Kabacan.
GOVERNMENT AGENCY
DSWD FO XII
DA Region XII
Kabacan Water District
(KWD)
Province of North Cotabato
LGU Kabacan
Total

ESTIMATED EXPENDITURES, PHP
402, 000.00
165,000.00
22,920.00
103,518.00
671,002.00
1,364,440.00

The DSWD FO XII extended its assistance to the affected
families by sending 2000 family packs of relief goods with
each pack containing 3 kilos rice, 4 cans sardines and 3
pieces noodles. The estimated amount spent by the said
agency for the relief goods amounted to Php402, 000.
On the other hand, DA RFU XII spent around Php165, 000
for their assistance to the families affected by floods in
Kabacan. Cotabato province spent about Php103, 518 as
response to the flood events in Kabacan. The province
provided 729 family packs of relief goods to the affected
families. Each pack has an estimated amount of Php142.
Kabacan Water District was another agency that extended
help to the flood victims in the area. The agency spent around
Php22, 920 giving 120 packs of relief goods and 240 bottled
of water to those affected by the floods.
Lastly, the municipality spent a big amount of money to
respond to the flood events in the area. It provided relief
goods to the affected families. The estimated amount spent
by the municipality due to the flooding amounted to Php
671,001. Moreover, the municipality also spends big amounts
of money for the relief operations every time there are flood
events in the area (MDRRMO).
Therefore, the total government expenditures during the
flood events reached to Php1,364,440.00. This is not
supposedly limited to giving relief goods during the events of
flooding, but government might provide an early warning
system and advise on mitigation and technical support on
emergency response, training as well as early dissemination
of warning but government support to community activities
significantly influence community’s adaptation in mitigating

the impact of flooding [10]. These could help the government
minimize the impact of flooding.
Disaster risk management, an important component of
which is a community-based early warning system, is
important if communities are to prepare their populace and
try to mitigate the adverse effects of weather events. These
efforts should also be closely connected to the local
economic and social interests of the respective communities
[9].
Total Economic Costs of Flood Impacts
Table 5. Total economic costs of flood impacts.
ECONOMIC COSTS
Loss of Farm Income
Loss of Income from other source
Clean-up Costs
Government Expenditure
Total

TOTAL, PHP
18,835,845.80
62,306.69
188,655.00
1,364,440.00
20,451,247.49

The study revealed that the economic costs of flood
impacts were reached to Php20, 451,247.49 (Table 5).
This included the loss of farm income, loss of income from
other sources, clean-up costs and government expenditure to
address the flooding effects in the area. Loss of farm income
was the biggest portion of the total economic costs of flood
impacts of which around Php18, 835,845.80. Winter et al.
[18], considered three categories in measuring impacts of the
flooding event. They measured impacts in terms of its direct
economic impacts, direct consequential economic impacts
and indirect consequential economic impacts. They found out
that the direct costs of flooding were small, but the direct
consequential costs amounted to £3,200k which is much
greater than impacts of landslide. Therefore, flood events
have higher impacts as compared with any other natural
hazard but of course depending also with the magnitude and
intensity of the impacts.
The second largest economic costs of flood impacts were
the government expenses due to flood event. Around Php1,
364,440 of the total economic value of flood impacts was the
expenditure of the government as response to flood event.
These amounts were used for the relief operations for the
affected families and communities.
A study conducted by Svetlana, et al. [15] in Europe
revealed that around 55 billion EUR was the economic losses
of flood events from 1999- 2009. Social and economic
impacts of flooding vary considerably.
Further, the loss of rice production affects the rice supply
of the town and the province as a whole. The recurrent flood
event affects the local economy of the town.

4. Conclusions
Loss of farm income from rice production was the highest
economic costs of flood damage. It was amounted to Php18,
835,845.80.
The loss of farm income from rice production among the
respondents was due to the unexpected timing of flood
waters that hit the area. Rice paddy was vulnerable to flood

International Journal of Agricultural Economics 2018; 3(2): 31-36

during the reproductive, ripening and maturity stage.
Therefore, strategic planning among the farmers together
with the National Irrigation Administration (NIA) so that
farmers can adjust and change the time of planting and the
NIA can also change their schedule on the release of
irrigation water to avoid huge farm harvest/ income losses.
The amounts spent by the government to address problems
caused by the flood event could have probably been better
used to formulate projects that prevent flooding, which in the
long term can be more useful and helpful to reduce the
impacts of flooding in the area. Thus, recurrent government
expenditure for relief operations can be avoided. Moreover,
the possible flood protection projects to be implemented
might help prevent loss of income on the part of the affected
communities.
This can also be useful to avoid additional expenses on the
part of the affected families in removing the sediments and
debris in their house and in the rice field after the flood
event.
In planning any intervention to be made by the policy
maker and with regards to policy related to flood problems, it
needs to have a community participation [14].

5. Recommendations
On the flood impacts to crop, development of flood
tolerant variety of rice that can adapt to soil, water,
temperature and other environmental and physical conditions
of the area is recommended. In addition, detailed information
on the physical and environmental conditions on the floodprone barangays will be needed because it serves as baseline
information for the scientists who are interested to develop a
new variety of seeds applicable to the situation of the area.
On protection of the rice field and the entire community
affected, development of major creeks and canals is
recommended. This is to ensure the continuous flows of
water and to avoid clogging of waterways that induced
flooding.
Meanwhile, government should develop a comprehensive
plan on flood risk reduction and management and
enhance/strengthen the preparedness system rather than focus
on the response. Some government policies towards
mitigating floods fails to include the traditional knowledge
and indigenous practices as it serves as the important
consideration in crafting and implementing policies to reduce
the socio-economic impacts and vulnerabilities of the people
in the advent of flooding [4].
Moreover, in planning for the agricultural land-use of the
area, the role of government policy is important in
considering the possible effect of natural disaster like
flooding on crop production [11].
Further, due to the extreme impacts of flooding in the area
which is very costly to the farmers, the affected communities,
as well as to the government, this should be instructive in
terms of investments in addressing the flooding problem.
Instead of spending money for the relief operation, the
government should plan investments and seek projects that
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have long term benefits that could minimize and lessen the
impacts of flooding.
There were several interventions and projects that were
made to address the problem of flooding. Samela et al. [12]
developed a web platform that promote global collaboration
and co-operative geomorphic flood mapping of the entire
globe. Their studies induced awareness and it serves a tool
for the policy maker globally as flooding is one of the
costliest disaster worldwide.
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