
THE COST OF DISASTERS TO AGRICULTURE

A methodology to assess d irect damage and loss in  crops , 
l i vestock, f i sher ies , aquaculture and forestr y

Mira Markova
FAO Statistics Division



0

50

100

150

200

250

300

350

400

450

500

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Geophysical Meteorological Hydrological Climatological

Source: 
FAO (2015), 
based on EM-
DAT CRED

Geophysical

Number of disasters triggered by natural hazards worldwide, 1980 - 2014

2

BACKGROUND

Increas ing d isasters , increas ing impacts



$0 B

$50 B

$100 B

$150 B

$200 B

$250 B

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Damage (weather and climate related) Damage (geophysical)

Source: 
FAO (2015), 
based on EM-
DAT CRED

Economic damage of disasters triggered by natural hazards worldwide, 1980 - 2014

3

BACKGROUND

Increas ing d isasters , increas ing impacts



 Analysis of 140 medium- and large-scale disasters in 67 countries

 USD 80 billion lost as a result of declines in crops and livestock
after disasters in developing countries (b/n 2003-13)

 Total crop and livestock losses after droughts, between 1991 and
2013, cost more than USD 30 billion

 Review of 78 PDNAs of disaster events in 48 countries b/n 2003-2013

 22% of disaster damage and loss absorbed by the agriculture sector

BACKGROUND

Increas ing d isasters , increas ing impacts
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IMPACT OF DISASTERS ON AGRICULTURE

Share  o f  D&L absorbed by  agr i cu l ture (2003 -2013)



Source:  FAO (2015), based on 78 PDNAs 
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IMPACT OF DISASTERS ON AGRICULTURE

Var y ing  sectora l  vu lnerab i l i t i e s  to  d i sas ters



Source: FAO (2015), based on FAOSTAT data  
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IMPACT OF DISASTERS ON AGRICULTURE

Var y ing  sectora l  vu lnerab i l i t i e s  to  d i sas ters



Standardised 
methodology for 
D&L assessment

Comprehensive 
D&L database

Better informed 
DRR planning 

Strengthened 
country 

capacities

FILLING THE KNOWLEDGE GAP

Steps  requ i red to  improve  data  qua l i t y  and quant i ty
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The methodology proposed by FAO includes the measuring of the value of production 
damage and losses attributed to disasters in the crops, livestock, fisheries, aquaculture and 
forestry sectors, together with the value of damaged agricultural assets and infrastructure.

Methodology will be used to track progress of:

 SFDRR indicator C2 – Direct agricultural loss attributed to disasters

 SDG indicator 1.5.2 – Direct disaster economic loss in relation to GDP
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Contr ibut ion  to  SFDRR and SDG moni tor ing  f rameworks



This indicator is calculated based on five sub-indicators:
 C2(C): Impact to crops
 C2(L): Impact to livestock (and apiculture)
 C2(FO): Impact to forestry
 C2(AQ): Impact to aquaculture
 C2(FI): Impact to fisheries

𝑰𝒎𝒑𝒂𝒄𝒕 𝒕𝒐 𝑨𝒈𝒓𝒊𝒄𝒖𝒍𝒕𝒖𝒓𝒆: 𝑪𝟐 = 𝐶2 𝐶 + 𝐶2 𝐿 + 𝐶2 𝐹𝑂 + 𝐶2 𝐴𝑄 + 𝐶2 𝐹𝐼
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

SFDRR target  C ind ica tor



Damage and loss

Damage is defined as the replacement/repair cost of totally or partially destroyed physical assets and stocks in

the disaster-affected area

Loss refers to changes in economic flows arising from the disaster (i.e. declines in output in crops, livestock,

fisheries, aquaculture and forestry)

Production and assets

Each sub-sector is sub-divided into two main sub-components, namely production and assets. The production

sub-component measures both damage and loss from disaster on production inputs and outputs, while the

assets sub-component measures damage on facilities, machinery, tools, and key infrastructure related to

agricultural production.
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Components



Damage Losses

Crops

Livestock

Fisheries

Forestry

Production
Pre-disaster value of 
destroyed stored 
production and inputs

Value of lost crop 
production (disrupted 
economic flows)

Assets

Replacement or repair 
value of destroyed 
assets – machinery, 
equipment, tools
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Components



• Annual crop production damage 1) Pre-disaster value of destroyed stored annual crops and inputs

• Perennial crop production damage 1) Replacement value of fully damaged perennial trees
2) Pre-disaster value of destroyed stored perennial crops and inputs

• Annual crop production loss 1) Difference between expected and actual value of crop production in non-fully
damaged harvested area in disaster year; 2) Pre-disaster value of destroyed crops
in fully-damaged areas; 3) Short-run post-disaster maintenance costs

• Perennial crop production loss 1) Difference between expected and actual value of crop production in
non-fully damaged harvested area in disaster year; 2) Pre-disaster value of
destroyed standing crops in fully-damaged areas and discounted expected value
of crop production in fully damaged harvested area until full recovery; 3) Short-
run post-disaster maintenance costs

• Crop assets damage 1) Repair cost of partially destroyed assets and the replacement cost of
fully destroyed assets at pre-disaster price.

C2-C (Crop damage and loss) = Annual crop production damage + Perennial crop production damage + 
Annual crop production loss + Perennial crop production loss + Crop assets damage (complete and partial)
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Damage and loss  in  CROPS sub -sector



**Fo l lows formula  for  Perenn ia l  crops**

C2-FO (Forestry damage and loss) = Forestry production damage + Forestry production loss + Forestry 
asset damage (complete and partial)
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Damage and loss  in  FORESTRY sub -sec tor



• Livestock production damage 1) Pre-disaster value of stored inputs (feeds, fodder and forage) and stored 
livestock (aquaculture) products destroyed by the disaster

2) Pre-disaster net value of dead livestock (fish) (minus any obtained 
revenue from dead livestock sold) 

• Livestock production loss 1) Difference between expected and actual value of production (of livestock 
and fish products) in disaster year 2) discounted foregone value of products 
from dead livestock until full recovery 

3) Short-run post-disaster maintenance costs 

• Livestock assets damage 1) Pre-disaster value of partially or fully destroyed assets (boats, machinery, 
equipment, storage)

**Any obtained revenue from dead livestock (fish) sold should be subtracted**

C2-L (Livestock damage and loss) = Livestock production damage + Livestock production loss + Livestock 
asset damage (complete and partial)
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Damage and loss  in  L IVESTOCK, AQUA - & APICULTURE



• Fisheries production damage 1) the pre-disaster value of stored inputs and stored capture destroyed by the 
disaster

• Fisheries production loss 1) the difference between expected and actual value of fisheries capture in 
disaster year

• Fisheries assets damage 1) the pre-disaster value of assets used for fisheries partially or fully destroyed 
by disaster (vessels, fishing boats, tools, equipment, cold storage, etc.)

C2-FI (Fisheries damage and loss) = Fisheries production damage + Fisheries production loss + Fisheries 
asset damage (complete and partial)
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FAO ’s METHODOLOGY TO MEASURE DISASTER IMPACT

Damage and loss  in  F ISHERIES sub -sector



o Typhoon Haiyan (Yolanda) hit central Philippines in Nov 2013

o Winds registered at over 300 km per hour (Figure) - strongest 

wind speed recorded in the country for the landfall of a cyclone

o Storm surges reached up to 5.3 meters in height, causing 

devastation and loss of lives in affected coastal provinces 

o At least 6,300 deaths recorded (Nov ‘13), estimated 16 million 

people affected, over 1.1 million houses damaged/destroyed, 

overall damage to public infrastructure and agricultural land 

across 41 provinces
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TESTING THE METHODOLOGY

Typhoon Ha iyan , Ph i l i pp ines  2013 (Case  S tudy  App l i ca t ion)



$ 522 M

$ 902 M Key Results

o Total D&L in Agriculture: USD 1.4 
billion – in line with government 
assessment (but different 
distribution of damage and losses).

o Most affected sub-sectors: crops, 
followed by fisheries and livestock.

o Losses are almost 80 percent 
higher than damages – in 
government assessment damage 
and losses are almost equal 
different computation methods.
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TESTING THE METHODOLOGY

Typhoon Ha iyan , Ph i l i pp ines  2013 (Case  S tudy  App l i ca t ion)



o Cooperation/coordination with UNISDR on monitoring indicator C-2

o Further testing and validation of the methodology on different hazards and regions – 2011 drought in Ethiopia

o Development of a systematic, harmonized data collection and reporting process on D&L in agriculture

o Second periodic FAO Report on The Impact of Disasters on Agriculture and Food Security

o Country capacity enhancement to (a) collect disaster impact data; and (b) make use of data for DRR/M planning

o Development of a global information system on damage and loss in agriculture, linked to existing national and 
international disaster loss databases (e.g. EM-DAT CRED, Desinventar)
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WAY FORWARD

Towards an  in tegrated d i sas ter  impact  in format ion  sys tem



THANK YOU
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