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Executive summary
Living in a world faced with unprecedented climate
change and disaster impacts to people and their
property emphasizes the importance of monitoring
and reporting disaster risks, and of assessing
damage and losses from disasters to enable
evidence-based planning, decision-making and
investment to ensure resilient livelihoods.
The Sendai Framework Monitor and the Post
Disaster Needs Assessments (PDNAs) are
internationally recognized mechanisms that
encourage and support national governments
and stakeholders in improving the collection of
relevant data on disaster losses, providing a basis
for recovery planning and sustainable and resilient
development.1 This report aims to: 1. examine data
on disaster losses related to infrastructure damage
and service disruption in PDNAs submitted by
nations between 2010 and 2020, and to identify
where gaps still exist in PDNA reporting; and 2.
identify obstacles and offer suggestions to improve
reporting, including by improving the current PDNA
methodology.
Gaps in Sendai Framework Monitor reporting were
identified in the 2021 UNDRR report: Addressing
the infrastructure failure data gap: A governance
challenge.2 Even though this process was
developed separately from the PDNA process
and for different purposes, there are similarities
in their data collection requirements, and there
is an opportunity to enhance data availability and
improve analysis for better decision-making if the
two processes are used to inform each other.
Analysis of past PDNAs and Sendai Framework
Monitor reporting shows that some of the most

significant data gaps relate to the impact of
disruptions to services (as opposed to physical
damage and losses involving assets) and mid- to
long-term effects on socio-economic recovery and
development. PDNA estimates of service disruption
as part of the losses analysed could complement the
monitoring and reporting of Target D indicators of
the Sendai Framework for Disaster Risk Reduction
(SFDRR) (Reduce disaster damage to critical
infrastructure and disruption of basic services),
in accordance with the nations’ commitments to
implementing the Sendai Framework.
Detailed analysis of a selection of 57 PDNA
processes conducted worldwide over the last
decade shows that PDNA reports do not clearly
include estimates of service disruptions in the
disaster losses analysed. Even though service
disruption costs are calculated in PDNA processes,
they are not presented separately and in a
standardized way in the final versions of PDNA
reports. This is a lost opportunity to include them
in a more comprehensive analysis of disaster
impacts, which could complement the monitoring
and reporting of SFDRR Target D.
In general, the analysis shows that infrastructure
losses and related service disruptions are
estimated less frequently than physical damage in
PDNA processes. The main reasons for this in the
PDNA reports analyzed are: a lack of pre-disaster
data; inadequate preparation of responsible
officials to collect and prioritize such data; and
limited understanding of the estimation of service
disruption as part of disaster losses. These factors,
combined with the time limitations that usually
characterize post-disaster situations, results in

1

In this publication various types of post-disaster damage and loss assessments are addressed as PDNAs even though
they may have different official names. The abbreviations and acronyms used to present what are in fact PDNA reports
are listed in Annex VI.
2 Available at: https://www.undrr.org/publication/addressing-infrastructure-failure-data-gap-governance-challenge
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estimation of disaster losses being overlooked in
post-disaster evaluation processes.
Data collection and assessment for disaster losses
are often linked to short-term recovery needs and
priorities, instead of having a long-term outlook.
This leads to a vicious circle of disaster-recoveryrepeat. Additionally, lack of pre-disaster baseline
data, including alignment of terminology and
specification of indicators, makes comparisons
with the post-disaster situation in terms of
estimates of changes in economic flows (losses
and service disruption) more difficult and time
consuming. Unpreparedness in terms of baseline
data availability, a general lack of understanding
of the concepts of losses and service disruption,
prioritizing damage over losses and time pressures
are the main issues hampering more frequent and
thorough estimates of service disruption losses
in PDNA processes. An increase in the ratio of
losses assessed and higher quality analysis and
reporting of service disruption indicators in PDNA
reporting could complement SFDRR monitoring
and reporting, and could improve risk-informed
decision-making in development strategies.
The PDNA methodology includes social, productive
and infrastructure sectors as well as cross cutting
themes in the analysis. Each sector includes
subsectors such as housing, education, and health
in the social sector; agriculture, industry, and
tourism, in the productive sector; and water and
sanitation, energy and electricity, and transport and
communication, in the infrastructure sector. This
categorization can be used to start discussions
with the Government on the selection of sectors
for the PDNA. However, it is recognized that the
Government should take final decision in this
regard. There are two aspects to this issue. First,
the PDNA methodology allows some adaptations
to national accounts, meaning that PDNA sectors
are recorded under different names and divided
into subsectors that are then analyzed as standalone sections. Some subsectors are switched or
moved from one sector to another in the evaluation
of damage and losses, hampering standardization
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and comparison of results. Second, definitions of
basic services and critical infrastructure vary across
nations and may not be consistent with the reporting
requirements of the PDNA methodology and the
Sendai Framework. This can make aligning data
from national statistics, the PDNA methodology
and SFDRR Target D indicators problematic.

Construction Workers Install Infrastructure on Temporary North
Lawn Building. Credit: UN Photo/Evan Schneider
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With regard to the presentation of service disruption
losses in PDNA reports, the analysis found that
the results presented are not systematic and
standardized, and they are not readily available.
Service disruption is one of four main cornerstones
of the PDNA methodology when establishing the
effects and impacts of disasters, however they
are not sufficiently distinguishable in tables of
losses. Even when analysis is available, the results
and findings are scattered across PDNA sector
reports and are, therefore, very difficult to use
in Sendai Framework monitoring and reporting.
The issue is that even though service disruption
data are assessed as part of sectoral reports, the
PDNA methodology does not explicitly suggest
standardized, separate and tabular presentation
of such findings. Instead, in the absence of clear
indicators, these estimates are “blended and
aggregated” with other estimates of losses and
are, therefore, difficult to assess and prioritize in
subsequent recovery efforts.

Localized training should be considered in
preparedness efforts for all potential stakeholders
involved in pre- and post-disaster data collection.
Collection of pre-disaster baseline data, analysis
supported by IT (where possible) and regular
reviews of such data should become common
practice. The proposed indicators for reporting
on service disruption should be measurable
and practical, while data collection should be
standardized for PDNA reporting and easily
transferable to Sendai Target D reporting, to ease
reporting requirements for national governments.
In order to implement this process worldwide, it
is suggested that the tripartite partners (UN, EU
and WB) should endorse and support the idea of
strengthening the data collection and presentation
process for losses from service disruption in PDNA
reports. The advocacy process should clearly
communicate this policy change, targeting both
national governments, as beneficiaries in the PDNA
process, and PDNA experts, as implementors.

Changes and improvements could be introduced
through a four-step processed described further in
this report. Overall, terminology related to service
disruption and infrastructure damage should be
aligned, consistent and better understood. In
addition, better understanding of the calculation
and presentation of service disruption should be
fostered so that PDNA training materials can be
updated, adapted and tailored to the needs of
each country.

This would result in PDNA and Sendai monitoring
and reporting processes complementing each
other without duplication of efforts and or potential
losses. The complementarity of a common
approach like this should also yield systematic
long-term improvements that will eventually
result in better risk-informed decision-making for
recovery and investment planning.

Introduction
The Post Disaster Needs Assessment (PDNA)
is an internationally accepted methodology for
determining physical, economic and social damage
and losses in the aftermath of disasters. This is a
government-led process with the support of expert
partners that assists authorities in identifying
the most appropriate recovery measures and
building resilient communities. PDNAs contain

comprehensive records of damage to infrastructure
sectors resulting from specific disaster events.
PDNAs are based on the PDNA methodology, which
includes the Damage, Loss and Needs Assessment
(DaLA) methodology used to determine the
financial resources needed to achieve full
reconstruction and recovery in an affected sector.
The methodology compares the pre- and post-
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disaster situation by estimating the value of full or
partial destruction of assets (damage) and changes
in flows in the economy (losses). This is done at the
level of each affected sector against the baseline
values defined. It is presented according to the
affected country’s system of national accounts.
Following the adoption of the Sendai Framework,
UNDRR was called upon to facilitate development of
targets and indicators for monitoring the reduction
of disaster risk and implementation of the post2015 framework for disaster risk reduction. The
Informal Working Group on Targets and Indicators
formulated seven targets and indicators to be
measured at the global level. The monitoring and
review process was subsequently discussed, and
a technical review was proposed with suggested
indicators for monitoring the global targets.
One of the seven global Sendai Framework
targets measures reductions in damage to critical
infrastructure and the number of disruptiont of basic
services, among which health and educational
facilities. There is, therefore, a clear connection
between the PDNA methodology (e.g. determining
damage and losses to physical infrastructure) and

Target D of the Sendai Framework. The PDNA
results and findings could support reporting
for Target D of the Sendai Framework, particularly
in terms of defining the minimum set of indicators
to be collected at the national level (pre and post
disaster), in order to improve data collection and
understanding of losses, damage and disruptions
to infrastructure at different levels.
A review of available PDNAs has been conducted
as part of this analysis, with: (I) information collected
in relation to infrastructure damage, losses and
related service disruption; and (II) the types of
sectors included, their geography and the severity
of the impact analyzed.
The main tasks in the analysis are to: review the
PDNAs currently available (desktop research);
consolidate information on infrastructure damage,
losses and service disruption, and their severity and
impact on economies and communities; identify
information that can be directly related to the
indicators for Target D of the Sendai Framework;
and propose areas for strengthening the PDNA
methodology.

Findings
Types of disasters
Fifty-seven PDNA disaster events, occuring in
the 2010-2020 period, have been analyzed in
this report. Of these, 89% percent were climate
related, with the recent COVID-19 pandemic and
five seismic disasters (earthquakes) being the
only other types of disaster. Floods were the most
common disasters, accounting for one in three
of the total. However, a number of events were
characterized by cascading disasters, involving
either landslides and floods, or cyclones and
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floods. In total, 46% of the disasters analyzed
involved flooding. If we consider earthquakes and
landslides to be geophysical, then this type of
disaster accounts for almost one-in-five disasters.
However, water-related disasters are still the most
common, accounting for one-in-two events.
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Figure 1. Distribution of types of disaster

COVID
Cyclone
Cyclone & Flood
Drought
Earthquake
Flood
Landslide & flood
Hurricane
Tropical storm
Typhoon

2%
18%
2%
10%
9%
35%
9%
3%
7%
5%

Geographic distribution
Figure 2. Geographic distribution of PDNAs analyzed

Africa
Asia
Europe
North America
Oceania
South America

26%
33%
11%
14%
14%
2%
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One third of the total number of PDNAs analysed
in this report correspond to the Asian continent,
and one fourth to the African continent. These
two continents concentrate the largest number
of PDNAs conducted during 2010-2020. The
proportion of disasters analyzed in Europe, North
America and Oceania ranges from 11% to 14%.
However, the actual number of disasters in North

America and Europe should not be judged by
the number of reports submitted, as EU member
countries, the USA and Canada do not usually
follow the PDNA methodology and are, therefore,
not available for the purpose of this analysis.
Reports submitted in languages other than English
were not included in this analysis.

Annual distribution
Between three and eight disasters were reported
and analyzed each year over the last decade using
the PDNA methodology. This does not necessarily
mean that certain years saw more disasters
occuring than others, as some disasters are not
included in the analysis due to the lack of PDNA
reports in English or due to the reports not using

the PDNA methodology. The annual distribution
is also affected by some of the disasters analyzed
having prolonged annual effects and impacts. This
mostly relates to the five droughts analyzed in
Africa, with disaster damage and losses lasting for
periods of between two and four years.

Figure 3. PDNAs analyzed per year
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Ratio of sectors assessed and not assessed
The most assessed sector was the social sector
with the correspondent subsectors of health,
education, and housing being represented in 88%
of the PDNAs analyzed. Other important subsectors
are the health, and water and sanitation, which have
been assessed in 93% of the PDNAs, respectively
Agriculture was the most commonly assessed
subsector whithin the productive sector, with
commerce and industry also being well represented
(75%). The only productive subsector being
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poorly represented was tourism (45%). The most
commonly assessed infrastructure subsectors was
water and sanitation, with energy and transport
also being well represented (both being above
81%). However, the telecommunications subsectors
was only analyzed in 42% of cases. This could
be due to damage being under-reported or not
reported at all. One factor for this could be that the
telecommunications sector is mostly privatized.
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Among the cross-cutting issues, one of the most
under-represented sub-sectors in the PDNAs
analyzed is the environement sector (assessed
in fewer than 50% of the PDNAs). One possible
explanation could be that environmental issues are
still not being prioritized sufficiently, even though
the high percentage of climate-related hydrological
disasters would generally be expected to impact
the environment of any disaster-stricken country.

The least represented subsector in this analysis is
the community infrastructure and governance. This
is analyzed as a combination of infrastructure and
cross-cutting sectors, as damage and losses to public
infrastructure, for example, were recorded in both
of these areas. This subsector was only assessed
in 38% of the PDNAs. This could be because some
public and governance infrastructure was recorded
in other sectors (e.g. disaster risk reduction), or
because information on the effects and impact was
missing at the local governance levels.

Figure 4. Ratio of assessed vs not assessed sectors

Comm. inf. & gov.

22

35

Telecomm.

24

33

Tourism

25

32

Environment

28

29

Comm. & industry

43

14

Energy

46

11

Transport

48

9

Housing

50

7

Education

51

6

Water & san.

53

4

Health

53

4

Agriculture

54

3

Assessed

Not assessed

Sector comparison – damage and losses
not assessed
As in the above results, community infrastructure
and governance, the environment, tourism
and telecommunications were the most underrepresented subsectors in terms of reported
damage (damage in these sectors was not analyzed
in 60% or more of all instances). The representation

of the energy, and commerce and industry sectors
is not high but still on the positive side, while
damage was assessed in 79% or more of cases in
all other sectors.
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Figure 5. Damage not assessed – comparison of sectors
Comm. inf. & gov.

64.91%

Environment

59.65%

Tourism

59.65%

Telecomm.

59.65%

Comm. & industry

38.60%

Energy

28.07%

Health

21.05%

Education

19.30%

Transport

17.54%

Housing

12.28%

Water & san.

10.53%

Agriculture

7.02%

Overall, the analysis finds that losses are assessed
less frequently than damage. The reasons for
this are not fully clear, as the PDNA methodology
clearly explains how to evaluate both the effects
and impacts of disasters. However, this could be
because disaster-stricken countries are focusing
more on direct costs because they are more

visible, prioritizing them over indirect costs caused
by losses. The lack of such analysis could lead to
underinvestment during the recovery phase, and
to underestimating the effort required to improve
sustainability and resilience in readiness for
future disasters.

Figure 6. Losses not assessed – sector comparison
Comm. inf. & gov.

66.67%

Telecomm.

64.91%

Environment

63.16%

Tourism

57.89%

Comm. & industry

29.82%

Transport

28.07%

Energy

24.56%

Water & san.

24.56%

Housing

22.81%

Education

21.05%

Health

15.79%

Agriculture

10.53%

Sector-by-sector analysis of the ratio of assessed
damage compared to losses reveals that losses
are underrepresented by between 2% and 11%.
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However, losses were assessed in more instances
than damage in the health, tourism, energy, and
commerce and industry sectors. The analysis of
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the transport sector finds the largest disproportion
between the damage and losses assessed, as
transport damage was not assessed in only 17%
of the instances, while transport losses were
not assessed in 28% of the analyzed PDNAs. At

the other end of the spectrum, damage in the
commerce and industry sectors was not assessed
in 39% of the instances, whereas losses in these
sectors were not assessed in only of 30% of the
PDNAs analyzed.

Damage versus losses: ratio of financial value
between sectors
Analysis of the ratio of the financial value of damage
to losses aggregated by sectors shows that the
cost of losses in productive sectors (commerce/
industry, agriculture and tourism) is higher than
the cost of damage.3 This is particularly significant

in the commerce and industry sectors, where
losses account for almost two-thirds of the overall
financial costs. At the other end of the spectrum are
the housing and transport sectors, where losses
account for only 16% and 23% of costs, respectively.

Figure 7. Damage vs losses: ratio of financial value

Housing

84%

16%

Transport

77%

23%

Comm. inf. & gov.

74%

26%

Education

73%

27%
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28%

Telecomm.

68%

32%

Energy

63%

37%
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Health

49%

51%

Tourism

47%

53%

Agriculture

43%

57%

Comm. & industry

37%
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Damage

Loss

3 Brief analysis of the actual financial value of losses in USD shows that there are no increasing or decreasing annual
trends in recorded losses, with the financial amounts not being related to any particular type of disaster or geographic
area. The only factor observed to affect the actual amount of financial losses is the severity and extent of the disaster.
For this reason, this financial analysis segment uses ratios as opposed to actual USD values for losses.
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Analysis of service disruption
Analysis of the 57 available PDNA reports shows
that lack of standardized terminology and clear
guidelines on how service disruption should be
recorded and presented is a real issue. The term
“service disruption” was only used in eight of the
PDNA reports. These eight PDNA reports covered
13 PDNA sectors, the majority of which related
to service disruption in telecommunications and
the power/energy sectors. Other sectors, such as
health, education, water and sanitation, commerce
and industry, and community infrastructure and
governance were partially covered but reported
as either interruption or disruption and, in fewer
instances, as either closure or outages. Not a
single one of the 2010-2020 PDNA reports was
found to have standardized service disruption data
presented in an easily available and comparable
manner.

Figure 8. Service disruption analysis
Analyzed/Presented
Not analyzed/Presented

13 sectors total

14%
86%

General findings - conclusions
The analysis shows that overall losses and related
service disruptions were either not included in
the analyzed PDNAs or were included in fewer
instances than damage. This could be due to
several reasons:
● lack of long-term thinking and planning

● lack of clarity about what constitutes service
disruption and how it should be presented
● data availability issues related to the existence
and standardization of baseline pre-disaster data
● discrepancies in the terminology used
● lack of data collection capacity.

Lack of understanding
Lack of understanding of what service disruption
is and how it should be calculated, alongside a
general lack of long-term thinking by government
officials, are the main reasons for some losses and
service disruptions not being considered. Direct
and more visible damage was addressed most
often, while indirect losses (e.g. the “estimated
duration” of economic disturbance) were reported
and accounted for less frequently. The PDNA
process is very extensive, with the major limitation
being that its duration is predetermined. The
PDNA methodology envisages certain steps being
completed, so falling behind in one part of its
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implementation has a domino effect on subsequent
parts of the process. For instance, lack of baseline
data causes delays in analysing the context, which
is then reflected in lack of time to complete the
full assessment of the losses or service disruption.
Lack of capacity and prioritization of quick gains
means that data collection often includes damage
but considers losses and service disruptions less
frequently. As a result and given the strict time limits
of the PDNA process, some losses and disruptions
to basic services are never reported.
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Data availability
Lack of baseline data (as the first step in the PDNA
process) and inadequate preparation and training
could be among the reasons for underreporting
of infrastructure losses and service disruptions.
Additional problems could be linked to national
data systems (as the basis for calculating damage
and losses) not being unified, preventing data
being collected in a consistent and comparable
manner.

External experts who support nations in the PDNA
process are often faced with different systems of
national accounts. This prevents data being used
meaningfully as the experts try to transfer the
existing data into pre-determined and generic
PDNA sector tables.
These factors make it very difficult to estimate the
gap between the pre- and post-disaster situation in
the disaster-stricken country.

Presentation of service disruption data in
PDNA reports
The PDNA methodology recognizes service
disruption as a temporary change in economic
flows, considering it one of the (many) categories of
losses for the affected sectors. Service disruption is
not addressed with sufficient importance in PDNA
reports and is “blended” with other loss categories,
such as removal of debris and temporary protection
measures. Even though service disruption losses
are assessed in sector reports, the final service

disruption results presented in PDNA reports are
not systematic and are not well organized (e.g. they
are not included in well-organized and systematic
tables) in a way that facilitates comprehensive
assessment. One mitigating factor contributing
to the inability to conduct comparative analysis
of service disruption between PDNA reports is
the lack of standardized, simple and comparable
indicators for service disruption across all sectors.

Terminology issues
The assessment found multiple layers of differences
in the terminology used, namely:
● differences in nationally used terminology
● differences in the names of PDNA sectors and
subsectors used in PDNA reports
● differences in cross-supporting data collection
between the PDNA and the Sendai Framework
Monitor process. For example, there are
differences in sector names in the definition of
basic services and critical infrastructure in the
PDNA methodology and Target D of the Sendai
Framework.

Even though the PDNA methodology is clear in
defining sectors and subsectors, there are too
many discrepancies in the understanding of what
sort of data fits into which category. Even though
PDNAs aim to enable global comparison and
assessment of damage and losses, they still allow
some flexibility for national authorities to use their
own standards to a certain degree. This creates
terminological discrepancies that are, at times,
too great to permit meaningful comparisons and
generalization.

Findings
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Similarities with known gaps in Sendai
Target D reporting
There are several known barriers and challenges
for Target D data collection and reporting,
particularly in relation to: (I) the terminology used
for critical infrastructure and services; (II) the data
collection methodology used; and (III) insufficient
disaggregation of the data collected.4
There is no common understanding of what critical
infrastructure is or what constitute a critical service.

There is, therefore, ambiguity about exactly what
data should be collected and reported.
Data collection standards and methodologies
also differ in many countries (and even among the
administrative regions in some countries), leading
to inconsistencies and making it impossible to
compare the data.

Recommendations
Emphasize the importance of service disruption
losses as part of the PDNA methodology
The analysis shows that data on service disruption
(in PDNA based losses sections) are not presented
in a standardized and comparable manner in PDNA
reports. Service disruption data are analyzed in
PDNA processes (though to a limited extent when
compared to damage, according to the analysis),
which means that there are actual financial values
in PDNA sectoral data tables. However, these
data are not extracted and presented separately
in published PDNA reports. This means, first and
foremost, that the PDNA methodology is not being
followed fully. This also limits their potential for
use in SFDRR Target D reporting and as a basis for
recovery decision-making.

policy change targeting both national governments
(as beneficiaries of the PDNA process) and PDNA
experts (as implementers), an annex to the PDNA
methodology could be developed specifically
targeting the collection and presentation of data on
service disruption. This would also support SFDRR
reporting.

Bolstering the data collection and presentation
process for service disruption losses in PDNA
reports should, therefore, be endorsed and
supported by the tripartite partners (UN, EU and
WB). In addition to the necessary advocacy for this

Overall, this should be an interlinked four-step
process with regular reviews, as shown in the
figure below.

The overall approach of aiming to strengthen
collection of service disruption data in the PDNA
process could, therefore, also support SFDRR
Target D reporting and enable better-informed
decision-making in the recovery planning process
and future investment.

4 https://www.undrr.org/publication/addressing-infrastructure-failure-data-gap-governance-challenge
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Figure 9. Proposed service disruption data collection and presentation process

Common
understanding
of terminology

Pre-disaster
collection, it
standardization
and revision of
baseline data

Defined and
standardized
service
disruption
presentation

Tailor-made pre and
post/SFDRR training

Common understanding of terminology used
PDNA terminology is very much dependent
on the system of national accounts. Therefore,
its terminology cannot be fully standardized.
However, understanding and having clarity the
terms used at the global level in PDNA and Sendai
could be beneficial. The table below compares

the terminology used for PDNA sectors and
Sendai naming and the understanding of critical
infrastructure and basic services. This table could be
annexed to the PDNA methodology, as consistency
in the terms used will enable better linkage among
the PDNA and SFDRR data provided.

Recommendations
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Table 1. PDNA sectors vs basic service vs critical infrastructure terminology

PDNA SECTORS VS BASIC SERVICE VS CRITICAL INFRASTRUCTURE TERMINOLOGY
PDNA SECTORS

N/A

BASIC SERVICES AS
PER SFDRR Target D
INDICATORS
N/A

Health facilities

Health facilities

Education facilities

Education facilities

“Food supply”5

N/A

N/A

N/A

CRITICAL INFRASTRUCTURE
AS PER SFDRR

Housing
Health
Education
Commerce &
industry
Tourism
Agriculture
Energy
Transport
Telecommunications

“Food supply”

N/A

Electricity/Power

Power/energy system

Transport systems

Transport system

Communication systems

ICT system

Water

Water supply
Sewerage system
Solid waste management

Public administration

Emergency response 7

Water & sanitation

Community governance
& infrastructure

6

Environment

N/A

Definition of service disruption, indicators and
standardized presentation in PDNA processes
Service disruption indicators are to be developed
and agreed, with the basic precondition that
they should be measurable and practical. These
indicators should be simple and comparable for
the PDNA process and SFDRR Target D monitoring
and reporting. As data availability is the basic
precondition, the indicators should be tailored to
national potential while enabling sustainable data
collection and review.

standardized tools for collecting, recording and
presenting data, in order to ensure standardized
presentation of the data collected. Each basic
service in any social, productive and infrastructure
sector should be cross-referenced and analyzed in
the proposed tables. The data collected should be:
(I) comparable among sectors as part of the same
PDNA; and (II) comparable with the same sectors in
other PDNAs.

The tables detailing the data indicators to be
collected should be prepared and used as

The proposed table of service disruption indicators
to be considered is as follows:

5 Relevant in terms of food distribution
6 Relevant in terms of food production
7 If disaster management office, fire management service, police, army and emergency operations centres are considered
governance infrastructure
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Table 2. Service disruption indicators

SERVICE DISRUPTION INDICATORS
SECTOR

DURATION
(in months)

PEOPLE AFFECTED/
IMPACTED
(indirectly
(directly
as service
as service
users,
providers,
students,
employees,
patients,
etc)
etc)

NUMBER OF SERVICE UNITS
e.g. physical
e.g.
e.g. area
number of
length
in m2 of
houses,
in km of
arable land,
schools,
roads,
fishponds,
hospitals,
watsan
forests, etc
businesses, etc pipes, etc

Housing
Health
Education
Commerce/
industry
Tourism
Agriculture
Energy
Transport
Telecom.
WatSan
Comm/govt
infrastructure
Environment
Once this is agreed, the sectoral assessment
teams should be required to use standardized
forms, as this process, as previously mentioned,
facilitates the consolidation of recording of service
disruption. In addition, the standardized forms
and tables should be supplemented with detailed
explanations of their content and indicators, with
instructions on how to complete them.

Official endorsement by all stakeholders is a
prerequisite for successful implementation.
Therefore, the definition of the final set of
service disruption indicators and the method of
presentation should be discussed and agreed.

Organization of tailor-made pre- and post-disaster
PDNA/SFDRR Target D training
Pre- and post-disaster PDNA/SFDRR Target D
should be organized so that all stakeholders are
informed about, and trained on how to use the
standard forms for sectoral data collection and
estimation of service disruption. This training
should also reinforce institutional mechanisms

for coordinating data collection across all PDNA
sectors, particularly in relation to the collection and
recording of baseline data.
This should be in line with and part of the normal
PDNA methodology training which builds the

Recommendations
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capacities of sectoral assessment teams in the
theory and practice of assessment of damages and
losses. (service disruption). The training should be
tailored to the specific circumstances of the target
country and the most common hazards faced. Predisaster training could provide specific guidelines
enabling easier implementation of future PDNA
processes. This would solve the issue of lack of
capacity and baseline data, while facilitating the

collection, recording and presentation of data on
service disruption.
Regular refresher training should be considered
with a potential training-of-trainers model that
will enable further distribution of knowledge from
the national to the local level in the country. This
new practice should be supported by the tripartite
PDNA partners (UN, EU and WB) in cooperation
with national governments.

Pre-disaster baseline data collection
and standardization
Lack of standardized baseline data seems to be
the most frequent initial problem, subsequently
resulting in delays in PDNA implementation. The
baseline data collected should be consistent with
the national accounts. There is no reason why this
should create any extra work for the collectors of the
primary data, as the data is already being collected
and used for other purposes, such as developing
strategic plans. The issue is about that data being
exchanged in a standardized and, where possible,
digitalized format using new IT tools. The data sets
collected and analyzed should be agreed upon
with the country’s national statistical offices, in
cooperation with national and local PDNA sectoral
leads.

Data quality and availability should be considered
to be basic preconditions, as pre-disaster data
provide the foundations for the PDNA context
analysis and provide an overall framework for
the gap analysis in the pre- and post-disaster
assessment. The baseline data collected should
be reviewed and adjusted regularly to ensure
availability and quality before any future disasters.
In summary, the pre-disaster baseline data should
be collected and standardized for two purposes:
for PDNA estimation of effects and impacts; and
to provide the foundations for the calculation
and presentation of future or potential service
disruption using a proposed standardized data
collection table, as follows:

Northwest Pakistan Affected by Heavy Floods. Credit: UN Photo/UNICEF/ZAK
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Table 3. Pre-disaster baseline data in support of the calculation of future/potential service disruption

PRE-DISASTER BASELINE DATA
IN SUPPORT OF CALCULATION OF FUTURE/POTENTIAL SERVICE DISRUPTION
SECTOR

PEOPLE INVOLVED
(directly
as service
providers,
employees,
etc)

(indirectly as
service users,
students,
patients, etc)

NUMBER OF SERVICE UNITS
e.g. physical
e.g. length in
e.g. area in m2
number of
of arable land,
km of roads,
houses,
fishponds,
schools,
watsan pipes,
forests, etc
etc
hospitals,
businesses, etc

Housing
Health
Education
Commerce/
industry
Tourism
Agriculture
Energy
Transport
Telecom.
WatSan
Comm/govt
infrastructure
Environment

Potential for the PDNA process to contribute to
Sendai Target D
The 2017 Sendai Framework Data Readiness Review
recognized the need to increase data collection
capacities for disaster losses by improving local
and national capacities, e.g. through technology
transfer of common data collection methodologies.8
Changes and adaptations proposed for the PDNA
process have the potential to greatly contribute to
data collection and reporting for Sendai Target D
as well. Delivery of training encompassing detailed
and standardized PDNA tables, with common
indicators targeting service disruption and inclusive
pre-disaster baseline data collection, could

eventually lead to development of comparable
tables detailing post-disaster service disruption
losses that would be useful in both PDNA reports
and Sendai Target D reporting.

8 https://www.undrr.org/publication/sendai-framework-data-readiness-review-2017-global-summary-report

Recommendations
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Annex 1 – Methodology

This analysis includes a review of available
PDNAs using: (I) information collected in relation
to infrastructure damage and losses, and related
service disruption; and (II) the types of sectors
included, their geography and the severity of the
impact analyzed.

consolidate information related to infrastructure
damage, losses and service disruptions, and
their severity and impacts on economies and
communities; identify information that can be
directly related to the indicators for Target D of
the Sendai Framework; and propose areas to
strengthen the PDNA methodology.

The main tasks in the analysis are to: review the
PDNAs currently available (desktop research);
Figure 10. Diagram of the analysis process

STEP

01

STEP

02

STEP

03

STEP

04

PDNA reports
collection

PDNA reports
selection

PDNA reports
analysis

Final reports
completion

- 80 to 100 PDNA
reports

- 60 to 80 PDNAs
reviewed by:
- geography
- type of disaster

- 40 to 60 PDNAs
analyzed by:
- sectors
- subsectors
- damage
- loss (disruption)
- physical numbers
- financial value

- linkage between
PDNAs & Sendai
Framework
Target D
- PDNA
strengthening
recommendations

Project task phases:
STEP 1
Collect 80-100 available PDNA reports
Criteria:
— period covered: 2010-2020;
— 5-10 “Disaster Damage and Needs Assessments” were collected for each of the years in the
selected period;
— all types of disasters and PDNAs (with various partners/stakeholders) were included in the
analysis.

Intermediate milestone:
— Development of List of “Step1” PDNA reports completed (85 PDNAs in total), analyzed by (I)
year of production, (II) webpage link.

Annex 1 – Methodology
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STEP 2
Initial reading of 60-80 of the PDNA reports collected
Criteria:
— 4-6 “Disaster Damage and Needs Assessments” selected for each of the years in the selected
period;
— The Post Disaster Needs Assessment reports reviewed are divided by: (I) type of disaster, (II)
geography (continent and country), (III) type of assessment/name, (IV) supported by/partners.

Intermediate milestone:
— List of “Step 2” Post Disaster Needs Assessment reports completed (up to 80 PDNAs),
categorised by (I) continent where the disaster took place, and (II) type of disaster. Shared with
UNDRR/UNDP and subsequently approved.

Criteria:
— only PDNA reports published in English were considered
— only PDNA reports using the PDNA methodology and including DaLA were considered.

STEP 3
Detailed analysis of 40-60 Post-Disaster Needs Assessment reports
Criteria:
— 4-6 Post-Disaster Needs Assessments were selected for each of the 10 years in the selected
period;
— The selected Post Disaster Needs Assessment reports are analyzed by:
1. Ratio of assessed vs not assessed PDNA sectors
2. Sectoral comparison in terms of assessed damage/losses
3. Ratio of assessed financial value of sectoral damage/loss;
4. Sectoral analysis of service disruption (findings and best practice examples).

STEP 4
Preparation of the final report as per the project task with:
1.
2.
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Linkage between PDNA findings and Target D of the Sendai Framework
List of recommendations for further strengthening of PDNAs.
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Annex 2 – Sector reports

HOUSING
Sector Report
Introduction
Housing is one of the social sectors in the PDNA.
It is considered to be one of the services needed
for society to function effectively. In terms of
establishing damage and losses, housing units can

be divided into urban/rural areas, and individual
household units or multioccupancy/apartment
buildings. Housing sector losses usually refer to the
cost of providing temporary shelter after a disaster.

Representation of the housing sector in the sample PDNAs analyzed
Figure 11. Housing sector distribution in 2010-2020 PDNAs
Assessed
Not assessed

88%
12%

The analysis shows that the housing sector is
the fifth most frequently assessed sector in the
analyzed PDNAs for 2010-2020. The housing sector
was assessed in 50 of the 57 PDNAs analyzed,
highlighting the importance of this social sector.
Six of the seven instances in which the housing

sector was not assessed involved disasters related
to droughts, which had no effect or impact on this
sector.

A young boy playing in solitude in a street in St. Louis, Senegal. Credit: UN Photo/Robberg
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Damage - loss relationship
Figure 12. Housing sector - damage vs loss assessment ratio

7

Damage
assessed

13

Loss
assessed

Damage
not assessed

Loss
not assessed

44

50
Losses were analyzed in six fewer instances than
damage. It is unclear why this was the case, as, if
the PDNA methodology was followed, any type of

physical damage to housing should have also been
reflected in losses through debris removal costs (at
least) and provision of temporary shelter.

Damage - loss financial value ratio
Figure 13. Damage vs loss – assessed financial value ratio
Damage ratio
Loss ratio

84%
16%

The housing sector recorded the largest ratio in
favour of damage compared to losses. As noted
earlier, it is not clear whether the losses in this
sector only included the cost of demolition of

fully destroyed and partially damaged housing, or
whether the costs of temporary shelter schemes
were fully taken into account.

Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the housing sector is considered to be one of the
services needed for society to function effectively.

In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the housing sector are:

Annex 2 – Sector reports
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●
●
●
●
●
●

duration of reconstruction period in months
cost of demolition and debris removal
cost of temporary housing scheme
cost of relocation to safer areas
loss of rental income by homeowners
number of people affected.

The analysis found that this information is available
but, unfortunately, it is not presented systematically

for this sector. This information is scattered among
various segments in the housing sector input and
the overall PDNA methodology explanation. In
summary, the information collected serves the
purposes of PDNA reporting but the available data
is not organized in a way that is easily traceable
over time and/or transferable to the reporting
needs of Target D of the Sendai Framework.

SERVICE DISRUPTION IN THE HOUSING SECTOR – POSITIVE EXAMPLE
PDNA
SUDAN RAPID POST
DISASTER NEEDS AND
RECOVERY ASSESSMENT,
2020

PDNA report text with basis for service disruption
calculation
Sudan experienced heavy flooding in 2020 that lasted from
mid-July till mid-October (around 90 days). In total, 82,618
houses were totally destroyed and 93,406 partially damaged
by the floods. The time needed for their repair was calculated
at between 12 and 36 months (1 – 3 years).

Explanation of service disruption example
Even though the phrase service disruption was
not used in this document and the word disruption
was not used in relation to the housing sector,
a thorough search of the document found the
main elements for calculating service disruption.
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Although the exact number of citizens affected
was not listed in the housing sector report, the
number of households was, and this could be used
to calculate the approximate number of people
affected.
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HEALTH
Sector Report
Introduction
The health sector is one of the PDNA social
sectors and is also recognized in the SFDRR as a
basic service/critical infrastructure sector. Physical
assets in this sector should be assessed in terms
of fully and partially damaged buildings (hospitals,
health centres etc.) and their content (furniture,
medical equipment, medical supplies, etc.). Losses

may refer to changes in the flows of the sector
due to the temporary unavailability of assets,
increased demand for medical attention by the
affected population and lower revenues during the
rebuilding and rehabilitation period and temporary
service disruption.

Representation of the health sector in the sample PDNAs analyzed
Figure 14. Health sector distribution in 2010-2020 PDNAs
Assessed
Not assessed

93%
7%

MINUSMA Hospital in Mopti Covers All Specialties. Credit: UN Photo/Harandane Dicko
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The analysis shows that the health sector is the
second most frequently assessed sector in the
analyzed PDNAs from 2010-2020. The health
sector was assessed in 54 of the 57 PDNAs
analyzed, highlighting the importance of this social

sector. The three instances in which the health
sector was not assessed related to typhoons,
flooding and drought. There were no other reasons
for this sector not being assessed other than lack
of data.

Damage - loss relationship
Figure 15. Health sector - damage vs loss assessment ratio

9

12

Damage
assessed

Damage
not assessed

Loss
assessed

45

Loss
not assessed

48

Losses were analyzed in three fewer instances
than damage. It is unclear why this was the case,
as, if the PDNA methodology was followed, any
type of physical damage to health buildings should

have also been reflected in losses through debris
removal costs (at least) and, for example, costs of
relocation to safer areas.

Damage - loss financial value ratio
Figure 16. Figure 16: Damage vs loss - assessed financial value ratio

Damage ratio
Loss ratio

49%
51%

The health sector had an almost even ratio in
terms of the financial value of damage compared
to losses. As noted earlier, it is not clear whether
the losses in this sector only included the cost of
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demolition of fully destroyed and partially damaged
health buildings and/or damaged and destroyed
equipment, or whether the costs of temporary
relocation of patients were fully considered.
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Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the health sector is considered to be one of the
services needed for society to function effectively.
The Terminology also lists health facilities (hospitals
and health centres, etc) as critical infrastructure. In
addition, the health sector (health centres, clinics,
local and regional hospitals, outpatient centres
and in general facilities used by primary health
providers) is recognized as one of the critical
infrastructure sectors providing basic services in
the UNDRR’s 2015 indicators for monitoring the
global targets of the Sendai Framework for Disaster
Risk Reduction in relation to “Target D-5 – number
of time basic services have been disrupted due to
hazardous events”.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the health sector are:

●
●
●
●

duration of reconstruction period in months
cost of demolition and debris removal
higher costs for treatment of injured people
lower revenues from treating lower patient
numbers
● cost of relocation to safer areas
● number of people/patients affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the health sector input and the
overall PDNA methodology explanation. Overall,
the information collected serves the purposes
of PDNA reporting but the available data is not
organized in a way that is easily traceable over
time and/or transferable to the reporting needs of
Target D of the Sendai Framework.

SERVICE DISRUPTION IN THE HEALTH SECTOR – POSITIVE EXAMPLE
PDNA
Malawi 2019 Floods PostDisaster Needs Assessment
Report

PDNA report text with basis for service disruption
calculation
Malawi experienced heavy floods in 2019. From the report
it can be seen that 24 health facilities have been damaged
by the floods, which caused service disruption that has been
replaced by provision of integrated mobile services through
mobile clinics to 868,895 flood-affected citizens. These
were used for 12 months. The value of this recovery need
for the Health Sector was estimated at US$212,000.

Explanation of the service disruption example
This PDNA report uses the phrase service disruption
in relation to the health sector. All of the elements
related to the term are grouped together in one

section of the document, Health and Nutrition
Subsector.
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EDUCATION
Sector Report
Introduction
The education sector is one of the social sectors
in the PDNA. It is also recognized in the SFDRR
as a basic service/critical infrastructure sector. It
has several subsectors: (I) pre-schools; (II) primary
schools; (III) secondary schools; (IV) universities; (V)
institutes; and (VI) dorms. Full or partial damage

to physical assets can be recorded for any of the
subsectors, while losses are recorded in terms of
economic flows as a result of temporary relocation
costs and lower revenues during reconstruction
and rehabilitation periods and temporary service
interruption.

Representation of the education sector in the sample PDNAs analyzed
Figure 17. Education sector distribution in 2010-2020 PDNAs
Assessed
Not assessed

89%
11%

Schoolgirls in a reading class, Karachi. Credit: UN Photo/John Isaac
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The analysis shows that the housing sector is
the fourth most frequently assessed sector in
the analyzed PDNAs for 2010-2020. This sector
was assessed in 51 of the 57 PDNAs analyzed,

highlighting the importance of this social sector. It
was unclear from the analysis why this sector was
not analyzed in the other six instances.

Damage - loss relationship
Figure 18. Education Sector - damage vs loss assessment ratio
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Damage
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12

Damage
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Loss
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45

46
Losses were analyzed in one instance more than
damage. It is unclear why this was the case, but
it could be that additional losses were calculated

under the PDNA methodology in terms of relocation
of damaged schools and/or temporary rental of
new premises.

Damage - loss financial value ratio
Figure 19. Damage vs loss - assessed financial value ratio
Damage ratio
Loss ratio

73%
27%

Almost three-quarters of the costs recorded in the
education sector were on the damage side. As
noted earlier, it is unclear how and whether losses

in this sector included relocation of damaged
schools and temporary rental of new premises.
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Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the education sector is considered to be one
of the critical infrastructure sectors providing
basic services needed for society to function
effectively. In addition, the education sector
(playschools, kindergartens, primary, secondary
or middle schools, technical-vocational schools,
colleges, universities, training centres, adult
education, military schools and prison schools)
is recognized as one of the basic services in the
UNDRR’s 2015 indicators for monitoring the global
targets of the Sendai Framework for Disaster Risk
Reduction, in relation to “Target D-5 – number of
times basic services have been disrupted due to
hazardous events”.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the education sector are:

● duration of reconstruction period in months
● cost of demolition and debris removal
● cost of repair to schools used as temporary
shelters
● temporary rental of education premises
● payment of overtime to teachers
● accelerated training of teachers
● loss of revenues in private sector schools
● cost of relocation to safer areas
● number of people/students affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the education sector input
and the overall PDNA methodology explanation.
Overall, the information collected serves the
purposes of PDNA reporting but the available data
is not organized in a way that is easily traceable
over time and/or transferable to the reporting
needs of Target D of the Sendai Framework.

SERVICE DISRUPTION IN THE EDUCATION SECTOR – POSITIVE EXAMPLE
PDNA
PDNA
Evaluation of the effects,
impacts and needs El Salvador
is facing due to the double
incidence of the COVID-19
pandemic and the tropical
storms Amanda and Cristóbal
El Salvador 2020

PDNA report text with basis for service disruption
calculation
As tropical storms hit El Salvador during COVID-19
pandemic lockdown and online schooling, disruption in
the provision of education was not the result of damage to
educational facilities. What El Salvador reported was the
disruption in the provision of education as a result of the
pandemic. Approximately 1.3 million students have been
affected by the interruption of face-to-face classes due
to COVID19 and 16,131 students dropped out from higher
education institutions in May 2020. US$17,234,142 was
spent to establish the basic conditions of the multi-platform
educational system during the pandemic, for example,
the acquisition of technological devices for students and
teachers of the public educational system nationwide. The
duration of this disruption is still unknown.

Explanation of the service disruption example
The elements of service disruption were found
when searching for the word interruption, which
was used in several sectors.
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COMMERCE AND INDUSTRY
Sector Report
Introduction
The commerce and industry sector is one of the
PDNA productive sectors. The sector is considered
to offer support services that are socially,
economically or operationally essential for the
functioning of the society or community. Damage
in commerce and industry is estimated in terms

of full or partial destruction of assets (buildings,
tools, equipment, furniture and goods), while
losses are reflected in lower production and sales
and higher operational costs related to temporary
service disruption connected to the duration of the
rehabilitation and reconstruction process.

Representation of the commerce and industry sector in the sample PDNAs analyzed
Figure 20. Commerce and industry sector distribution in 2010-2020 PDNAs
Assessed
Not assessed

75%
25%

A fruit vendor sells mangoes in Madras. Credit: UN Photo/John Isaac
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The commerce and industry sector was assessed in
43 of the 2010-2020 analyzed PDNAs. One feature
of this sector is that in some PDNAs the subsectors
analyzed had different names, although all were
connected to this type of productive sector, namely

the mining, financial, oil, business and agroindustry
subsectors. It was unclear from the analysis
why this sector was not analyzed in the other 14
instances, other than presumably due to a lack of
data or there being no reported damage or losses.

Damage - loss relationship
Figure 21. Commerce and industry sector - damage vs loss assessment ratio
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Losses were analyzed in five fewer instances than
damage. It is unclear why this was the case, as, if
the PDNA methodology was followed, any type
of physical damage to commerce and industry

objects, equipment and tools should have been
also reflected in losses, at least through debris
removal costs and losses of sales and temporary
stoppages of sales for a number of months.

Damage - loss financial value ratio
Figure 22. Damage vs loss - assessed financial value ratio

Damage ratio
Loss ratio

37%
63%

The commerce and industry sector recorded
the largest ratio in favour of losses compared to
damage. This ratio is to be expected as, in this
sector, costs related to sales losses and temporary
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stoppages of sales for several months are higher
than for other sectors.
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Service disruption
Under the UNDRR’s 2015 Proposed Updated
Terminology on Disaster Risk Reduction, the
commerce and industry sector is not explicitly
listed as critical infrastructure. However, as “food
supply” is included, commerce and industry can
be considered relevant in terms of food production
and distribution and are thus important for the
everyday functioning of societies.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the commerce and industry sector are:
● duration of reconstruction period in month
● cost of demolition and debris removal
● period of production/sales stoppage in months
● temporary rental of production/sales premises
● production/sales losses

● higher raw material and production costs/goods
acquisition costs
● cost of relocation to safer areas
● additional cost for technological improvement
● number of people affected
● number of commerce/industry units affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the commerce and industry
sector input and the overall PDNA methodology
explanation. Overall, the information collected
serves the purposes of PDNA reporting but the
available data is not organized in a way that is
easily traceable over time and/or transferable
to the reporting needs of Target D of the Sendai
Framework.

SERVICE DISRUPTION IN THE COMMERCE AND INDUSTRY SECTOR –
POSITIVE EXAMPLE
PDNA
CROATIA EARTHQUAKE
Rapid Damage and
Needs Assessment
2020

PDNA report text with basis for service disruption calculation
In March 2020, central Croatia was hit by a M5.5 earthquake that
caused a lot of damage to real estate properties, and consequently
a slowdown or interruption of business activity, including rental
services. A total of 2,104 business entities have been affected by
the earthquake. Based on an average expected duration of the
property renovation process of 200 days, the total expected losses
to the business sector in reduced revenue have been estimated at
US$206,026,450.

Explanation of the service disruption example
In this assessment, the terms disruption and
interruption were used in relation to various
sectors. The numbers important for the calculation

of service disruption were presented most
concisely for the business sector, which comprises
the commerce, industry and tourism sectors.
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39

TOURISM
Sector Report
Introduction
The tourism sector is one of the PDNA productive
sectors and is also considered a support service
that is economically essential to the functioning
of a society or community. Damage in tourism
is estimated in terms of full or partial destruction
of things such as hotel capacity, while losses are

reflected in lower foreign exchange earnings
and overall loss of revenue. Temporary service
disruption in tourism is particularly complex due
to the seasonality of tourism and reduced demand
due to post-disaster fears.

Representation of the tourism sector in the sample PDNAs analyzed
Figure 23. Tourism sector distribution in 2010-2020 PDNAs

Assessed
Not assessed

44%
56%

Tourism Development in Peru. Credit: UN Photo/Rothstein
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The tourism sector was assessed in 25 of the 57
PDNAs, making it the third least assessed sector.
It is unclear from the analysis why this sector was
not analyzed in the other 32 instances, with the

reasons probably being either a lack of data or no
damage reported in this sector. Overall, tourism
was the least represented productive sector in this
analysis.

Damage - loss relationship
Figure 24. Tourism sector - damage vs loss assessment ratio
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23

Damage
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Losses were analyzed in one instance more than
damage. It is unclear why this was the case, but
it could be that additional losses were calculated

Loss
assessed

24

Loss
not assessed33

in terms of debris removal costs (at least) and,
for example, loss of revenue in tourism under the
PDNA methodology.

Damage - loss financial value ratio
Figure 25. Damage vs loss - assessed financial value ratio

Assessed
Not assessed

44%
56%

The tourism sector recorded more costs from
losses than from damage. This ratio is to be
expected given that tourism is one of the three

productive sectors analyzed where loss of revenue
could present a significant cost.
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Service disruption
Under the UNDRR’s 2015 Proposed Updated
Terminology on Disaster Risk Reduction, the
tourism sector is not mentioned explicitly as critical
infrastructure. However, it is noted that physical
structures, facilities, networks and other assets that
support services that are socially, economically
or operationally essential to the functioning of a
society or community are considered to be critical
infrastructure
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the tourism sector are:
● duration of reconstruction period in months
● cost of demolition and debris removal
● period of service stoppage in months

●
●
●
●

decrease in expected tourist arrivals
revenue losses
number of people affected
number of tourism units affected.

The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the tourism sector input and the
overall PDNA methodology explanation. Overall,
the information collected serves the purposes
of PDNA reporting but the available data is not
organized in a way that is easily traceable and/or
transferable to the reporting needs of Target D of
the Sendai Framework.

SERVICE DISRUPTION IN THE TOURISM SECTOR – POSITIVE EXAMPLE
PDNA
SAMOA
Post-disaster Needs
Assessment Cyclone Evan
2012

PDNA report text with basis for service disruption
calculation
The tourism sector of Samoa has been seriously affected
by the Cyclone Evan disaster. This includes food and
accommodation providers, but also arts and crafts stores. It is
estimated that an equivalent of 974 jobs will be lost. Losses
in revenue over the time period required to reconstruct 267
totally or partially damaged hotel rooms, which is expected to
be around 3 years, reveal a value of US$8.37 million.

Explanation of the service disruption example
Even though there is no mention of service
disruption in the text related to the tourism sector,
in the summary of this sector all the information
regarding service disruption is provided. However,
this is usually in terms of providing people with jobs
in tourism rather than inability to provide tourism
services (such as accommodation) affecting the
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potential users of these services, i.e. tourists. It is
logical when calculating service disruption in this
sector to state the number of tourists who will not
be able to engage in tourist activities in Samoa, and
for how many days or months. Ultimately, tourism
services cannot be regarded as basic services.

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

AGRICULTURE
Sector Report
Introduction
The agriculture sector is one of the PDNA
productive sectors and also recognized by Sendai
as a basic service sector (as food supply). It has
four subsectors: (I) crops, (II) livestock, (III) fisheries,
and (IV) forestry. Full or partial damage to the
agriculture sector can be related to physical assets
in any subsector, while losses can be represented

by full or partial losses of production and higher
costs of production infrastructure, resulting in
lower yields and quality, e.g. loss of production
of annual or perennial crops, annual fisheries and
annual or perennial livestock and forestry (service
disruption).

Representation of the agriculture sector in the sample PDNAs analyzed
Figure 26. Agriculture sector distribution in in 2010-2020 PDNAs
Assessed
Not assessed

95%
5%

Scenes From Kosovo. Credit: UN Photo/Flaka Kuqi

Annex 2 – Sector reports

43

The analysis shows that the agriculture sector is the
most frequently assessed sector in the analyzed
PDNAs for 2010-2020. It was analyzed in 54 of the
57 PDNAs analyzed, clearly identifying it as the
most important productive sector. One feature of
this sector is the differing terminology used. Instead

of presenting it as the agriculture sector with crop,
livestock, fishery and forestry subsectors. In many
instances the PDNA authors opted to use different
sectors, thus not presenting a total for damage and
loss costs for the overall agriculture sector.

Damage - loss relationship
Figure 27. Agriculture Sector - damage vs loss assessment ratio
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Losses were analyzed in two fewer instances than
damage. It is unclear why this was the case, as, if
the PDNA methodology was followed, any type of
physical damage to crops, livestock, fisheries and

forestry should have also been reflected in losses,
at least through losses of production volumes or
higher production costs.

Damage - loss financial value ratio
Figure 28. Damage vs loss - assessed financial value ratio
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The agriculture sector recorded the second highest
ratio for losses compared to damage. This ratio is
to be expected, given that agriculture is one of
the three productive sectors analyzed (alongside

commerce and industry, and tourism). In that sense,
costs from losses of production volumes and
higher production costs increase losses compared
to damage.

Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated
Terminology
on
Disaster
Risk
Reduction, the agriculture sector is not listed as
critical infrastructure. However, since “food supply”
is listed as such, agriculture can be considered
relevant in terms of food production and distribution.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the agriculture sector are:
● duration of no/low yield period in months
● production losses i.e. forecast production (pre
and post disaster)
● higher production costs

● number of people affected
● number of agricultural producers affected/area
affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the agriculture sector input
and the overall PDNA methodology explanation.
Overall, the information collected serves the
purposes of PDNA reporting but the available data
is not organized in a way that is easily traceable
and/or transferable to the reporting needs of Target
D of the Sendai Framework.

SERVICE DISRUPTION IN THE AGRICULTURE SECTOR – POSITIVE EXAMPLE
PDNA
SERBIA FLOODS 2014

PDNA report text with basis for service disruption
calculation
The estimated number of farmers affected by the disaster is
33,495. It is estimated that their farmland will be recovered
and back in agricultural production in 2015. In other words,
the duration of service disruption is 1 season/1year/12
months. Losses in this sector are estimated to be
US$135.50 million.

Explanation of the service disruption example
Most PDNAs focus on damage to crops, livestock
and fisheries without taking into account the
number of farmers and fishermen affected by
such damage. This PDNA states the number of
farmers affected by the flood and the duration
of the disruption, which will be one season for
most of them. Concerns about the contamination
of some agricultural land with nickel, chromium

and antimony were raised that could prolong the
duration of the service disruption indefinitely. One
factor not considered is the number of people
who consume the food grown by these farmers.
Including these would make the calculation of
service disruption more accurate and complete.
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TRANSPORT
Sector Report
Introduction
The transport sector is one of the PDNA
infrastructure sectors and also recognized by
Sendai as a basic service/critical infrastructure
sector. It has several subsectors: (I) road transport,
(II) water transport, (III) air transport, and (IV) railroad
transport. Full or partial infrastructure damage

can be recorded in any of the subsectors, while
losses can be recorded in terms of economic flows
resulting from temporary modifications to transport
and/or temporary service interruptions to transport
flows.

Representation of the transport sector in the sample PDNAs analyzed
Figure 29. Transport sector distribution in 2010-2020 PDNAs
Assessed
Not assessed

84%
16%

the(MONUSCO)
Data Gap: Analysis
of Infrastructure
and Service
disruption
in PDNAs
46RepublicAddressing
of the Congo
Engineering
Unit Engageddamages
in Construction
Projects
in Beni. Credit:
UN Photo/Michael Ali

The transport sector was assessed in 48 of the
57 PDNAs analyzed. This makes it one of the
most frequently assessed sectors and the second
highest infrastructure sector ( just behind the water

and sanitation sector). This sector was presented
as “roads” in some instances, rather than the usual
PDNA terminology of “transport”: these results are
considered in this analysis.

Damage - loss relationship
Figure 30. Transport Sector – damage vs loss assessment ratio
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Losses were analyzed in six fewer instances than
damage. It is unclear why this was the case, as, if
the PDNA methodology was followed, any type of

physical damage to transport infrastructure should
have also been reflected in losses, through higher
transport costs and/or losses in transport revenue.

Damage - loss financial value ratio
Figure 31. Damage vs loss – assessed financial value ratio
Damage ratio
Loss ratio

77%
23%

More than three-quarters of costs in the transport
sector related to the damage side. As noted earlier,
it is unclear whether the losses in this sector only
included the cost of demolition of fully destroyed
and partially damaged transport infrastructure or
if the higher costs of transport and/or losses in

transport revenues were fully taken into account.
Overall, the analysis shows that the transport sector
had the highest loss to damage ratio compared to
other infrastructure sectors, so it seems that losses
in this sector are underrepresented in some way.
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Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the transport sector is one of the basic services
needed for society to function effectively. The
Terminology also lists transport systems as
infrastructure elements that support essential
services in society, meaning that the transport
sector is considered to be critical infrastructure.
In addition, the transport system (road networks,
railways including stations, airports and ports)
is recognized as one of the basic services in the
UNDRR’s 2015 indicators for monitoring the global
targets of the Sendai Framework for Disaster Risk
Reduction, in relation to “Target D-5 – number of
times basic services have been disrupted due to
hazardous events”.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the transport sector are:

● estimated traffic stoppage in month
● estimated traffic recovery time (with slower
traffic) in months
● higher transport costs
● losses of revenue (reduced traffic volume)
● number of transport facilities affected/km of
roads, railways, waterways affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the transport sector input
and the overall PDNA methodology explanation.
Overall, the information collected serves the
purposes of PDNA reporting but the available data
is not organized in a way that is easily traceable
over time and/or transferable to the reporting
needs of Target D of the Sendai Framework.

SERVICE DISRUPTION IN THE TRANSPORT SECTOR – POSITIVE EXAMPLE
PDNA report text with basis for service disruption
calculation
SAMOA
The Leone Bridge was damaged by the flood waters that
Post-disaster Needs
came down the Vaisigano River and closed for traffic. As
Assessment Cyclone Evan 2012
a result, drivers must use the Lelata Bridge, which is a
diversion of approximately 5km, to access central Apia
town. The additional traffic using the Lelata Bridge will
also increase travel times by an estimated 10 minutes. For
marginal operating costs, it was assumed that average daily
traffic along the affected roads would be 6,834 vehicles
per day (5,467 light vehicles and 1,367 heavy vehicles).
Based on prevailing costs for labour and fuel, and a 3-month
period for repair, the economic losses of this one diversion
are estimated to be US$1.5 million.
PDNA

Explanation of the service disruption example
This example of service disruption was described
in the Losses chapter of the PDNA and was found
by searching for the term interruption. The exact
number of people affected was not given although
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the number of vehicles was. It would be useful to
have statistics for the average number of people in
light and heavy vehicles to be able to approximate
the number of people affected.

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

ENERGY
Sector Report
Introduction
The energy sector is one of the PDNA infrastructure
sectors and also recognized by Sendai as a basic
service/critical infrastructure sector. It can have
various subsectors, such as electricity and gas

supply. Damage in this sector may refer to full or
partial destruction of assets, while losses may refer
to temporary declines in consumer demand or
temporary service disruptions in energy supply.

Representation of the energy sector in the sample PDNAs analyzed
Figure 32. Energy sector distribution in 2010-2020 PDNAs
Assessed
Not assessed

81%
19%

Energy - Sources of Power: Solar Energy. Credit: UN Photo/R. Kollar
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The energy sector was assessed in 46 of the
57 PDNAs analyzed for the period 2010-2020.
The energy sector is the third most represented
infrastructure sector (behind water and sanitation,

and transport). In some instances this sector was
referred to as “electricity” and/or “power”: however,
they all related to the energy infrastructure sector.

Damage - loss relationship
Figure 33. Energy Sector – damage vs loss assessment ratio
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Losses were analyzed in two instances more than
damage. It is unclear why this was the case, but
it could be that additional losses were calculated

for additional duration of power outages, loss of
energy revenue and/or higher energy production
costs in the PDNA methodology.

Damage - loss financial value ratio
Figure 34. Damage vs loss - assessed financial value ratio

Damage ratio
Loss ratio

63%
37%

Almost two-thirds of the costs recorded in the
energy sector were on the damage side. As noted
earlier, it is not clear whether the losses in this
sector included the additional duration of power

50

outages, loss of energy revenue or higher energy
production. Overall, the energy sector has the
highest losses to damage ratio of any infrastructure
sector.

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the energy (i.e. electricity) sector is one of the basic
services needed for society to function effectively.
Under the Terminology, electricity/power is listed
as an infrastructure element that supports essential
services in society. Therefore, the energy sector is
considered critical infrastructure. In addition, the
power/energy system (i.e. generation facilities,
transmission and distribution system, and dispatch
centres and other works) is recognized as one of
the basic services in the UNDRR’s 2015 indicators
for monitoring the global targets of the Sendai
Framework for Disaster Risk Reduction, in relation
to “Target D-5 – number of times basic services
have been disrupted due to hazardous events”.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the energy sector are:

●
●
●
●
●
●

duration of power outage in months
estimated energy repair time in months
cost of demolition and rubble removal
losses of energy sales revenues
higher production costs
relocation of energy system components, if
required
● number of people affected
● number of energy facilities affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the energy sector input and the
overall PDNA methodology explanation. Overall,
the information collected serves the purposes
of PDNA reporting but the available data is not
organized in a way that is easily traceable over
time and/or transferable to the reporting needs of
Target D of the Sendai Framework.

SERVICE DISRUPTION IN THE ENERGY SECTOR – POSITIVE EXAMPLE
PDNA
TYPHOON HAIMA IN
THE LAO PEOPLE’S
DEMOCRATIC REPUBLIC
Joint Damage, Losses
and Needs Assessment –
August 2011

PDNA report text with basis for service disruption calculation
The damage and losses caused to the electricity sector of
Lao PDR by Typhoon Haima were relatively modest from a
national perspective. However, the distribution network in
the four provinces was affected, with several electrical poles,
transformers, wiring, meters, etc., being damaged which
caused disruption in the supply of electricity power for 114,720
households in the provinces Vientiane and Bolikhamxay.
Prompt recovery efforts by the government ended power
supply disruption in two to six days. Losses due to temporary
disruptions in service and a small drop in demand immediately
after the disaster were estimated at US$116,566.

Explanation of the service disruption example
The term Service disruption was easily found in
this Assessment. It was described concisely in both
the narrative and several tables in the Electricity
section of the Assessment. The term was used in
relation to Vientiane and Bolikhamxay provinces

but not when mentioning two other provinces in
the report.
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TELECOMMUNICATIONS
Sector Report
Introduction
The telecommunications sector is one of the
infrastructure sectors in the PDNA and is recognized
by Sendai as a basic service/critical infrastructure
sector. It can be reviewed using several
subsectors, i.e. fixed/mobile telephone networks,
radio/television, post office and internet services.

Full or partial damage to telecommunications
infrastructure can be recorded in any of the
subsectors, while losses can be recorded in terms
of lower revenue (consumer decline) and temporary
interruption to telecommunication services.

Representation of the telecommunications sector in the sample PDNAs analyzed
Figure 35. Telecommunications Sector distribution in 2010-2020 PDNAs

Assessed
Not assessed

42%
58%
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Exterior View of the Secretariat Building. Credit: UN Photo/Andrea Brizzi

The telecommunications sector was assessed in
24 of the 57 PDNAs analyzed, making it the least
assessed infrastructure sector. It is not clear from
the analysis why this sector was not analyzed in
the other 33 instances, with the reasons probably

being either lack of data or there being no damage
reported in the sector. In some instances this
sector was referred to as “communications” while
in others it was combined with the energy and
transport sectors.

Damage - loss relationship
Figure 36. Telecommunications sector - damage vs loss assessment ratio
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Losses were analyzed in three fewer instances
than damage. It is unclear why this was the case,
as, if the PDNA methodology was followed, any
type of physical damage to telecommunications

infrastructure should have also been reflected in
losses, at least through debris removal or losses of
telecommunications revenues.

Damage - loss financial value ratio
Figure 37. Damage vs loss - assessed financial value ratio
Damage ratio
Loss ratio

68%
32%

More than two-thirds of the costs in the
telecommunications sector were on the damage
side. As noted earlier, it is not clear to what
extent losses in this sector included losses in

telecommunication
revenue.
Nevertheless,
telecommunications recorded the second highest
loss to damage ratio when compared to other
infrastructure sectors.
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Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the telecommunications sector is one of the
basic services needed for society to function
effectively. Under the Terminology, communication
systems are also listed as infrastructure elements
that support essential services in society. The
telecommunication sector is, therefore, considered
critical infrastructure. In addition, the ICT
system (i.e. telephone networks and plants (the
telecommunication network), radio and television
stations, post offices, public information offices,
internet services, radio telephones and mobile
phones) is recognized as one of the basic services
in the UNDRR’s 2015 indicators for monitoring the
global targets of the Sendai Framework for Disaster
Risk Reduction, in relation to “Target D-5 – number
of times basic services have been disrupted due to
hazardous events”.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the telecommunications sector are:

● duration of telecommunication outage in
months
● estimated repair time in months
● cost of demolition and rubble removal
● losses of revenues
● relocation of telecommunication system
components, if required
● number of people affected
● number of telecommunication facilities/service
providers affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the telecommunication
sector input and the overall PDNA methodology
explanation. Overall, the information collected
serves the purposes of PDNA reporting but the
available data is not organized in a way that is
easily traceable over time and/or transferable
to the reporting needs of Target D of the Sendai
Framework.

SERVICE DISRUPTION IN THE TELECOMMUNICATIONS SECTOR –
POSITIVE EXAMPLE
PDNA
Fiji
PDNA
Tropical Cyclone Winston,
20 February 2016

PDNA report text with basis for service disruption
calculation
Tropical Cyclone Winston caused damage to
telecommunication in the worst affected areas. Fixed-line,
cellular and broadcast service disruptions affected 8000
customers and have been estimated to last approximately
6 months. Losses of US$10.3 million estimated were the
result of main network disruptions due to power outages
and included additional operating costs (fuel for generators,
logistics, personnel, etc.) for temporary system repair and
restoration.

Explanation of the service disruption example
This PDNA report connects service disruption to
the telecommunications sector. The section on this
sector includes important elements for calculating
disruption, although these are scattered and
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not presented systematically in tables or as a
standalone chapter.

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

WATER AND SANITATION
Sector Report
Introduction
The water and sanitation sector is one of the
PDNA infrastructure sectors and is recognized
by Sendai as a basic service/critical infrastructure
sector. It comprises three subsectors: (I) provision
and treatment of drinking water; (II) collection,

treatment and disposal of wastewater; and (III) II)
collection, treatment and disposal of solid waste.
All of these subsectors may sustain damage, losses
and service disruptions as a result of disasters.

Representation of the water and sanitation sector in the sample PDNAs analyzed
Figure 38. Water and sanitation sector distribution in 2010-2020 PDNAs

Assessed
Not assessed

7%
93%

Fresh Water Point in Malakal. Credit: UN Photo/Isaac Billy
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The analysis shows that the water and sanitation
sector is the highest ranked infrastructure sector
and second highest ranked sector overall in terms
of assessments conducted in the 2010-2020
PDNAs analyzed, being analyzed in 53 of the 57

PDNAs. In some instances, different terminology
was used, so this sector was also covered under
water supply, water resources, irrigation, flood
control and hygiene.

Damage - loss relationship
Figure 39. Water and sanitation sector - damage vs loss assessment ratio
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Losses were analyzed in eight fewer instances than
damage (the largest difference among the sectors
analyzed). It is unclear why this was the case,
as, if the PDNA methodology was followed, any

type of physical damage to water and sanitation
infrastructure should have also been reflected in
losses through relocation costs and/or losses of
revenue.

Damage - loss financial value ratio
Figure 40. Damage vs loss - assessed financial value ratio
Damage ratio
Loss ratio

72%
28%

Almost three-quarters of the costs recorded in the
water and sanitation sector were on the damage
side. As noted earlier, it is unclear to what level
losses in this sector included relocation costs and
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losses of revenue, but, as the majority of disasters
analyzed involved hydrological hazards, it is
understandable that infrastructure damage should
be much greater than losses in this sector.

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
water supply is one of the basic services needed
for society to function effectively. This Terminology
also lists water as an infrastructure element that
supports essential services in society. The water and
sanitation sector is, therefore, considered critical
infrastructure. In addition, water supply (drinking
water supply system, including water outlets, water
treatment plants, aqueducts and canals that carry
drinking water and storage tanks) and sewerage
system (sanitation and sanitary sewage systems,
and collection and treatment of solid waste) is
recognized as one of the basic services in the
UNDRR’s 2015 indicators for monitoring the global
targets of the Sendai Framework for Disaster Risk
Reduction, in relation to “Target D-5 – number of
times basic services have been disrupted due to
hazardous events”.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the water and sanitation sector are:

● duration of water supply outage in months
● estimated water and sanitation system repair
time in months
● losses of revenues
● increased expenditure (water purification and
distribution)
● higher transport costs of solid waste
● number of people affected
● number of water and sanitation/waste
management
facilities/service
providers
affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the water and sanitation
sector input and the overall PDNA methodology
explanation. Overall, the information collected
serves the purposes of PDNA reporting but the
available data is not organized in a way that is
easily traceable over time and/or transferable
to the reporting needs of Target D of the Sendai
Framework.

SERVICE DISRUPTION IN THE WATER AND SANITATION SECTOR –
POSITIVE EXAMPLE
PDNA
SUDAN RAPID POSTDISASTER NEEDS AND
RECOVERY ASSESSMENT

PDNA report text with basis for service disruption
calculation
When it comes to water supply and access to clean water, in
total 3,495,499 households (HH) were affected by worsened
water quality, lack of physical access to drinking water or
increased prices of drinking water (those who relied on
tanker and bottled water earlier). Installation of damaged
infrastructure and recovery of services and goods loss were
included in short-term (6–12 months) post-disaster initiatives.
Total loss related to water supply and access for public and
private sector was estimated to be US$87.5 million.

Explanation of the service disruption example
Information on service disruption in this sector was
found by searching for the term disruption, which
was used in a table describing types of losses. This
PDNA does not state the specific duration of the
disruption of the water supply service following
the flooding. However, as installation of damaged
infrastructure and recovery of services and loss of

goods were included in short-term (6–12 months)
post-disaster initiatives and the flood lasted for
three months, it can be concluded that the duration
of the service disruption would be a maximum of
nine months.
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COMMUNITY/GOVERNANCE INFRASTRUCTURE
Sector Report
Introduction
The PDNA methodology recognizes community
infrastructure as an infrastructure sector and
governance as a cross-cutting sector to be
analyzed on a standalone basis or incorporated
into other PDNA sectors. Sendai recognises this
sector as critical infrastructure, which it terms public
administration. The basic services recognized
by Sendai are emergency response services,
comprising disaster management offices, fire

management services, police, army and emergency
operations centres, which are all considered
governance infrastructure. Full and partial damage
to community and governance infrastructure can
be recorded at any type of national, regional or
local governance level, whereas losses can be
recorded in terms of temporary interruption to the
provision of community and governance services.

Representation of the community/governance infrastructure sector in the sample
PDNAs analyzed
Figure 41. Community/infrastructure sector distribution in 2010-2020 PDNAs

Assessed
Not assessed

39%
61%

Construction of Swing Space. Credit: UN Photo/Paulo Filgueiras
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The analysis shows that the community/governance
infrastructure sector was the least assessed sector,
being analyzed in only 22 of the 57 PDNAs in the
sample. It was unclear from the analysis why this
sector was not analyzed in the other 35 instances,
with the reasons probably being either lack of
data or no damage being reported in this sector.
In terms of the terminology used, this sector was

sometimes presented as public buildings, public
administration, government buildings, community
infrastructure, and public services and facilities. For
this reason, this analysis reviewed a combination
of the community infrastructure sector (as part of
infrastructure) and governance sector (as part of
cross-cutting sectors).

Damage - loss relationship
Figure 42. Community/governance infrastructure sector – damage vs loss assessment ratio

Damage
assessed

20

Damage
not assessed

Loss
assessed

37

19

Loss
not assessed
38

Losses were analyzed in one fewer instance than
damage. It is unclear why this was the case, as, if
the PDNA methodology was followed, any type of
physical damage to community and governance

infrastructure should have also been reflected
in losses, at least through debris removal and
relocation costs.

Damage - loss financial value ratio
Figure 43. Damage vs loss - assessed financial value ratio
Damage ratio
Loss ratio

74%
26%
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Almost three-quarters of the costs recorded in
the community/governance infrastructure sector
were on the damage side. As noted earlier, it is
unclear to what extent the losses in this sector

included relocation costs. However, this sector had
the second highest ratio of losses compared to
damage among the infrastructure sectors.

Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
community/governance infrastructure is not
explicitly noted as critical infrastructure but it is
encouraged that important infrastructure and
services are reported on voluntarily.
In the sample of PDNAs from 2010-2020 analyzed,
the indicators most commonly used to determine
losses in the community/governance infrastructure
sector are:
● duration
of
community/governance
infrastructure outage in months
● estimated community/governance system
rehabilitation time in months
● cost of relocation to safer areas

● number of people affected
● number/type
of
community/governance
facilities/services affected.
The analysis found that this information is available
but, unfortunately, it is not presented systematically
for this sector. This information is scattered among
various segments in the community/governance
infrastructure sector input and the overall PDNA
methodology explanation. In summary, the
information collected serves the purposes of PDNA
reporting but the available data are not organized
in a way that is easily traceble and/or transferable
to the reporting needs of Target D of the Sendai
Framework.

SERVICE DISRUPTION IN THE COMMUNITY/GOVERNANCE INFRASTRUCTURE SECTOR
– POSITIVE EXAMPLE
PDNA
Antigua and Barbuda:
Hurricane Irma
Post-Disaster Needs
Assessment and
Recovery Framework

PDNA report text with basis for service disruption calculation
Governance damage and losses were assessed by evaluating the damage
to 8 out of 17 local government buildings, as well as the disruption of
local government functions after the evacuation of the island. Higher
operational costs (including additional staff, transportation to and from
Barbuda and temporary facilities in Antigua) as well as the loss of normal
sources of revenue (such as tourism taxes, local fishing licences, rental or
leases) will affect the coming financial year, as well as the ability to rebuild
and repair important infrastructure. In addition, the costs incurred by the
National Office of Disaster Services (NODS) in its capacity as coordinator
of the response and relief for Barbuda and Dominica were factored in.
The total loss was estimated at US$753,800. The cost of recovery needs,
estimated at US$2.3M, include the restoration of infrastructure and assets,
and the overall costs for NODS to sustain the affected communities
(different from those linked to housing reconstruction).

Explanation of the service disruption example
This PDNA clearly describes the essence of what
service disruption is in governance, estimating that
it would last for one year (will affect the coming
financial year). However, the number of people
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affected is lacking. However, we could, perhaps,
conclude that all 95,425 of the citizens of Antigua
and Barbuda would be affected by this disruption
to governance services.
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ENVIRONMENT
Sector Report
Introduction
Environment is recognized in the PDNA
methodology as one of the cross-cutting sectors to
be analyzed on a stand-alone basis or incorporated
into other PDNA sectors. However, Sendai does
not recognize this sector as either part of critical

infrastructure or as a basic service under the D-5
indicators. Full or partial damage to the environment
and its human impact can, however, be recorded
and analyzed in the damage and loss assessment
process.

Representation of the environment sector in the sample PDNAs analyzed
Figure 44. Environment sector distribution in 2010-2020 PDNAs

Assessed
Not assessed

49%
51%

World Environment Day. Credit: UN Photo/Mark Garten
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The environment sector was assessed in 28 of
the 57 PDNAs analyzed, making it the fourth least
assessed sector. It was unclear from the analysis
why this sector was not analyzed in the other 29
instances, with the reasons probably being either

lack of data or no damage being reported in this
sector. This sector was sometimes combined with
the Disaster Risk Reduction sector, and referred to
as the Physical sector or Geology and Land stability.

Damage - loss relationship
Figure 45. Environment sector - damage vs loss assessment ratio

Damage
assessed

23

Damage
not assessed

34

Losses were analyzed in two fewer instances than
damage. It is unclear why this was the case, as if
there is any sector that could be pressured by long-

Loss
assessed

21

36

term impact from disasters, it is the environment
sector (e.g. losses through costs related to
additional hydro and geological assessments, etc).

Damage - loss financial value ratio
Figure 46. Damage vs loss - assessed financial value ratio

Assessed
Not assessed

49%
51%
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Loss
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The environment sector recorded an almost even
ratio between losses and damage. As noted earlier,
it is unclear to what extent the losses in this sector

include the long-term impact of disasters, so losses
could be partially underrepresented in this sector.

Service disruption
In accordance with the UNDRR’s 2015 Proposed
Updated Terminology on Disaster Risk Reduction,
the environment sector is not listed as critical

infrastructure but it is encouraged that important
infrastructure and services are reported on
voluntarily.

SERVICE DISRUPTION IN THE ENVIRONMENT SECTOR – POSITIVE EXAMPLE
PDNA
Somalia Drought Impact
and Needs Assessment

PDNA report text with basis for service disruption calculation
The 2016-17 drought in Somalia has had immense environmental
impacts. This study estimates a national average loss of 68
percent of natural standing vegetation in the drought period,
potentially affecting the lives and livelihoods of an estimated
6 million people. In general, this assessment estimates the
losses in the environment sector to be approximately US$610.7
million, which require US$99.9M in recovery costs. Drought
Recovery Needs such as emergency re-seeding of selected
rangelands with fast-growing grass species and setting up of
germplasm mother blocks (seed production zones for indigenous
fruit tree species) are planned to be achieved in one year; and
scaling up evergreen agriculture (integrating with trees-onfarm agroforestry) and ISFM and training forest end users on
sustainable extractive techniques for NWFPs in up to three years.

Explanation of the service disruption example
In the PDNAs analyzed, the environment sector
usually combines the impact of disasters on
various sectors (such as water and sanitation,
and agroforestry), which it describes from an
environmental perspective. Another common part
of the Sector Reports is the impact of disasters
on national parks and protected nature areas,
calculating the loss based on there being fewer
visitors and activities in the parks. The Somalia
Drought Impact and Needs Assessment gives

sufficient information for service disruption to be
calculated, although the time needed for Drought
Recovery Needs to be achieved cannot be
regarded as exactly the same as the duration of the
service disruption. Using the Ecosystem Services
methodology might be a good way of calculating
environmental service disruption and linking this
to the impact on the population and numbers,
calculating how much oxygen will not be produced
by a tree defoliated by a drought, for example.9

9 A Methodology for Adaptable and Robust Ecosystem Services Assessment:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0091001
Ecosystem services–A tool for sustainable management of human–environment systems. Case study Finnish Forest
Lapland:
https://www.researchgate.net/publication/223618273_Ecosystem_services-A_tool_for_sustainable_
management_of_human-environment_systems_Case_study_Finnish_Forest_Lapland
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Annex 3 – Interviews with
UN/WB/EU experts

Three interviews were organized to gather more information on the issues raised in this analysis and achieve
greater insight into the perspectives of the organizations that stand behind the PDNA methodology. The
opinions were provided by:
● Zuzana Stanton–Geddes, Disaster Risk Management Specialist with the World Bank in Europe
and Central Asia (ECA) - Urban, Disaster Risk Management, Resilience and Land
● Stanislav Kim, Team Leader for the Climate Change and Disaster Resilience Team with the
UNDP Crisis Bureau, Istanbul Regional Hub
● Dominique Blariaux, Senior PDNA Advisor, Post Crisis Assessment and Recovery Planning:
Support Office of the EU, Particip GmbH
The topics discussed related to the following questions:
1.

2.
3.

4.

5.

6.

Analysis of 57 PDNAs using PDNA methodology (DaLA included) conducted between
2010 and 2020 shows that losses and related service disruptions are analyzed less
frequently than damage. In your experience, why do you think this is the case?
How is availability of baseline data affecting the overall PDNA process? Could this
segment be improved (and how) to improve future assessments of damage and losses?
Could service disruption (as per the Sendai Target D monitoring and reporting needs) be
presented in PDNA reports in a more specific subsection related to sectoral losses? What
steps would you recommend for trying to achieve this goal?
How could we ensure better collection of data on service disruption? Would you consider it
plausible to improve linkage between the PDNA methodology, Sendai Framework Target
D and SDG Goal 9 targets and indicators, to support national reporting commitments and
improve understanding of service disruption losses?
Would you propose any changes or adaptations (and, if so, which) to PDNA training
to enable/reinforce: (I) collection of pre-disaster baseline data; (II) a specific service
disruption subsection as part of the calculations of losses; and (III) adaptation to the
specific needs of the targeted country?
In your opinion, would you consider that improved collection and presentation of data on
service disruption as part of PDNA reports (DaLA methodology included) could support
better-informed decision-making in terms of the recovery planning process and future
investment?
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Annex 4 – List of PDNAs
2010-2020

Table 4. List of PDNAs 2010-2020
Type of

Supported

assessment

by:

South Africa

RENAMVG

UN

*in English

No

Asia

Azerbaijan

CRNA

UN/WB

*in English

No

COVID

South
America

Ecuador

PDNA

EU

*in English

Yes

2020

Tropical
storm and
hurricane

North
America

Honduras

PDNA

UN/WB

*in Spanish

No.

Year

1

2020

2

Type of

Continent

State

COVID

Africa

2020

COVID

3

2020

4

disaster

Language DaLa

5

2020

Earthquake

Europe

Croatia

RDNA

WB

*in English

Yes

6

2020

Flood

Africa

Sudan

RPDNRA

UN/WB

*in English

Yes

7

2020

Explosion

Asia

Lebanon

RDNA

WB/UN/EU

*in English

No

8

2020

Tropical
storm

Oceania

Vanuatu

PDNA

UN/WB

*in English

Yes

9

2020

Tropical
storm

North
America

El Salvador

PDNA &
CRNA

UN/WB/EU

*in English

Yes

10

2020

Earthquake

Europe

Croatia

RDNA

WB

*in English

Yes

11

Armed
2019 conflict and
2020
terrorism

Africa

Burkina Faso

RPBA

EU

*in French

12

2019

Earthquake

Europe

Albania

PDNA

UN/WB/EU

*in English

Yes

13

2019

Flood

Asia

Iran

PDNA

UN

*in English

Yes

14

2019

Flood

Africa

Mali

RPDNA

UN/EU/WB

*in French

15

2019

Flood

Africa

Malawi

PDNA

UN/WB

*in English

Yes

16

2019

Cyclone

Asia

India

DLNA

UN/WB

*in English

Yes

17

2019

Cyclone

Africa

Mozambique

PDNA

UN/WB

*in English

Yes

18

2019

Cyclone

Africa

Zimbabwe

RINA

WB

*in English

Yes

19

2019

Drought

Asia

Pakistan

NAR

UN

*in English

No

20

2018

Flood

Asia

Lao PDR

PDNA

UN/WB/EU

*in English

Yes

21

2018

Flood

Africa

Tunisia

PDNA

WB/UN

*in French

22

2018

Cyclone

Oceania

Tonga

PDRA

UN/WB/EU

*in English

23

2018

Cyclone

Africa

Djibouti

RERDB

WB

*in French

24

2018

Flood

Asia

India

PDNA

UN/WB/EU

*in English

25

2018

Volcanic
eruption

North
America

Guatemala

DaLa

WB

*in Spanish

26

2017

Armed
conflict

Africa

Cameroon

RPBA

UN/WB/EU

*in English

No

27

2017

Typhoon

Asia

Vietnam

RDNA

WB

*in English

Yes

28

2017

Landslides
and flood

Asia

Sri Lanka

PDRP

UN/WB/EU

*in English

No

29

2017

Flood

Asia

Nepal

RNA

UN/WB

*in English

Yes

30

2017

Hurricane

North
America

Antigua and
Barbuda

RNA

UN/WB/EU

*in English

Yes

31

2017

Hurricane

North
America

Dominica

PDNA

UN/WB/EU

*in English

Yes

Yes
Yes
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Type of

Supported

assessment

by:

Sri Lanka

RDNA

UN/WB/EU

*in English

Yes

Africa

Sierra Leone

RDLA

UN/WB/EU

*in English

Yes

Drought

Africa

Somalia

INA

UN/WB/EU

*in English

Yes

2017 2021

Armed
conflict

Africa

Central
African
Republic

RPBA

WB/UN/EU

*in English

No

36

2016

Wildfire

North
America

Canada

PIAR

*in English

No

37

2016

Cyclone

North
America

Haiti

PDNA

UN/WB/EU

*in French

38

2016

Flood

North
America

Saint Vincent
and the
Grenadines

RDLA

WB/EU

*in English

Yes

39

2016

Flood

Asia

Vietnam

RDNA

WB

*in English

Yes

40

2016

Landslides
and flood

Asia

Sri Lanka

PDNA

UN/WB/EU

*in English

Yes

41

2016

Cyclone

Africa

Seychelles

PDNA

UN/WB

*in English

Yes

42

2016

Cyclone

Oceania

Fiji

PDNA

UN/WB/EU

*in English

Yes

43

2016

Earthquake

South
America

Ecuador

PDNA

UN/WB

*in Spanish

44

2015 2016

Drought

Oceania

Marshall
Islands

PDNA

UN/WB/EU

*in English

Yes

45

2015 2016

Drought

Africa

Malawi

PDNA

UN/WB/EU

*in English

Yes

46

2012 2016

Drought

Africa

Angola

PDNA

UN/WB/EU

*in English

Yes

47

2015

Armed
conflict

Africa

Mali

RPBA

UN/WB/EU

*in English

No

48

2015

Tropical
storm

North
America

Dominica

RPDNA

WB/EU

*in English

Yes

49

2015

Landslides
and flood

Asia

Myanmar

PDNA

UN/WB/EU

*in English

Yes

50

2015

Flood

Asia

Georgia

DNA

UN/WB

*in English

Yes

51

2015

Earthquake

Asia

Nepal

PDNA

UN/WB/EU

*in English

Yes

52

2015

Cyclone

Oceania

Vanuatu

PDNA

UN/WB/EU

*in English

Yes

53

2015

Flood

Africa

Malawi

PDNA

UN/WB/EU

*in English

Yes

54

2015

Flood

Africa

Mozambique

DAER

UN/WB/EU

*in English

No

55

2014 2015

Volcanic
eruption

Africa

Cabo Verde

PDNA

UN/WB/EU

*in
Portugese

56

2014 2015

Armed
conflict

Europe

Ukraine

RPBA

UN/WB/EU

*in English

No

57

2009 2015

Armed
conflict

Africa

Nigeria

RPBA

UN/WB/EU

*in English

No

58

2014

Flood

Europe

Bosnia and
Herzegovina

RNA

UN/WB/EU

*in English

Yes

No.

Year

32

2017

33

Type of

Continent

State

Landslides
and flood

Asia

2017

Landslides
and flood

34

2017

35

disaster

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

Language DaLa

No.

Year

59

2014

60

2014

Type of

Type of

Supported

assessment

by:

Serbia

PDNA

UN/WB/EU

*in English

Africa

Burundi

PDA

UN/WB/EU

*in French

RAI

UN/WB/EU

*in English

Yes

*in English

Yes

Continent

State

Flood

Europe

Cyclone

disaster

Language DaLa
Yes

61

2014

Cyclone

Oceania

Solomon
Islands

62

2013

Typhoon

Asia

Philippines

PDNA

63

2013

Flood

North
America

St. Vincent
and the
Grenadines

DaLa

UN/WB/EU

*in English

Yes

64

2013

Cyclone
and flood

Africa

Seychelles

DaLa

UN/WB/EU

*in English

Yes

65

2013

Landslides
and flood

North
America

St. Lucia

RDNA

WB/EU

*in English

Yes

66

2012

Flood

Africa

Nigeria

PDNA

UN/WB/EU

*in English

Yes
Yes

67

2012

Cyclone

Oceania

Fiji

PDNA

UN/WB/EU

*in English

68

2012

Flood

Africa

Cameroon

EARP

WB/EU

*in French

69

2012

Cyclone

Oceania

Samoa

PDNA

UN/WB/EU

*in English

Yes

70

2011

Tropical
Storm

Asia

Philippines

PDNA

WB

*in English

Yes

71

2011

Earthquake

Asia

Bhutan

RARRRR

UN/WB

*in English

No

72

2011

Flood

Asia

Pakistan

DNA

WB

*in English

Yes

73

2011

Flood

Asia

Thailand

RARRP

UN/WB

*in English

Yes

74

2011

Typhoon

Asia

Lao PDR

JDLNA

UN/WB

*in English

Yes

75

2010 2011

Flood

Africa

Lesotho

PDNA

UN/WB/EU

*in English

Yes

76

2010 2011

Drought

Africa

Uganda

PDA

WB

*in English

Yes

77

2008 2011

Drought

Africa

Djibouti

PDNA

UN/WB/EU

*in French

78

2008 2011

Drought

Africa

Kenya

PDNA

UN/WB/EU

*in English

79

2010

Tropical
storm

Africa

Guatemala

PDNA

UN/WB

*in Spanish

80

2010

Flood

Asia

Pakistan

PDNA

WB

*in English

Yes

Yes

81

2010

Flood

Asia

Sri Lanka

IPFA

UN/WB

*in English

Yes

82

2010

Flood

Europe

Moldova

PDNA

UN/WB/EU

*in English

Yes

83

2010

Flood

Africa

Togo

PDLDNR

UN/WB

*in French

84

2010

Flood

Africa

Benin

PDNA

UN/WB

*in French

85

2010

Earthquake

North
America

Haiti

PDNA

UN/WB/EU

*in English

Yes
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Table 5. List of analyzed PDNAs 2010-2020
No.

YEAR

TYPE OF DISASTER

CONTINENT

STATE

1

2020

COVID

South America

Ecuador

2

2020

Earthquake

Europe

Croatia

3

2020

Flood

Africa

Sudan

4

2020

Tropical storm

Oceania

Vanuatu

5

2020

Tropical storm

North America

El Salvador

6

2020

Earthquake

Europe

Croatia

7

2019

Earthquake

Europe

Albania

8

2019

Flood

Asia

Iran

9

2019

Flood

Africa

Malawi

10

2019

Cyclone

Asia

India

11

2019

Cyclone

Africa

Mozambique

12

2019

Cyclone

Africa

Zimbabwe

13

2018

Flood

Asia

Lao PDR

14

2018

Cyclone

Oceania

Tonga

15

2018

Flood

Asia

India

16

2017

Typhoon

Asia

Vietnam

17

2017

Flood

Asia

Nepal

18

2017

Hurricane

North America

Antigua and Barbuda

19

2017

Hurricane

North America

Dominica

20

2017

Landslides and flood

Asia

Sri Lanka

21

2017

Landslides and flood

Africa

Sierra Leone

22

2017

Drought

Africa

Somalia

23

2016

Flood

North America

Saint Vincent and the
Grenadines

24

2016

Flood

Asia

Vietnam

25

2016

Landslides and flood

Asia

Sri Lanka

26

2016

Cyclone

Africa

Seychelles

27

2016

Cyclone

Oceania

Fiji

28

2015 - 2016

Drought

Oceania

Marshall Islands

29

2015 - 2016

Drought

Africa

Malawi

30

2012 - 2016

Drought

Africa

Angola

31

2015

Tropical storm

North America

Dominica

32

2015

Landslides and flood

Asia

Myanmar

33

2015

Flood

Asia

Georgia

34

2015

Earthquake

Asia

Nepal

35

2015

Cyclone

Oceania

Vanuatu

36

2015

Flood

Africa

Malawi

37

2014

Flood

Europe

Bosnia and Herzegovina

38

2014

Flood

Europe

Serbia
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No.

YEAR

TYPE OF DISASTER

CONTINENT

STATE

39

2014

Cyclone

Oceania

Solomon Islands

40

2013

Typhoon

Asia

Philippines

41

2013

Flood

North America

St. Vincent and the
Grenadines

42

2013

Cyclone and flood

Africa

Seychelles

43

2013

Landslides and flood

North America

St. Lucia

44

2012

Flood

Africa

Nigeria

45

2012

Cyclone

Oceania

Fiji

46

2012

Cyclone

Oceania

Samoa

47

2011

Tropical storm

Asia

Philippines

48

2011

Flood

Asia

Pakistan

49

2011

Flood

Asia

Thailand

5010

2011

Typhoon

Asia

Lao PDR

51

2010 - 2011

Flood

Africa

Lesotho

52

2010 - 2011

Drought

Africa

Uganda

53

2008 - 2011

Drought

Africa

Kenya

54

2010

Flood

Asia

Pakistan

55

2010

Flood

Asia

Sri Lanka

56

2010

Flood

Europe

Moldova

57

2010

Earthquake

North America

Haiti

10 Service Disruption - detailed analysis
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naming PDNA reports
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CRNA

COVID-19 Recovery Needs Assessment

DAER/SRP

Damage Assessment and Early Recovery /Sustainable Reconstruction Priorities

DaLA

Damage and Loss Assessment

DINA

Drought Impact and Needs Assessment

DLNA

Damage, Loss and Needs Assessment

DNA

Disaster Needs Assessment/Damage and Needs Assessment

IPFA

Integrated Post Flood Assessment

JDLNA

Joint Damage, Losses and Needs Assessment

JRA

Joint Rapid Assessment

JRDNA

Joint Rapid Damage and Needs Assessment

PDA

Post-Disaster Assessment

PDNA

Post-Disaster Needs Assessment/Preliminary Damage and Needs Assessment

PDRA

Post Disaster Rapid Assessment

PDRP

Post-Disaster Recovery Plan

PDRNA

Post-Disaster Recovery Needs Assessment

PFRNA

Post Flood Recovery Needs Assessment

PIAR

Post-Incident Assessment Report

RAI

Rapid Assessment of Impacts

RARRRP

Rapid Assessment for Resilient Recovery and Reconstruction Planning

RDaLA

Rapid Damage and Loss Assessment

RDIA

Rapid Damage and Impact Assessment

RDNA

Rapid Damage and Needs Assessment

RENA

Rapid Emergency Needs Assessment

RFDNA

Rapid Flood Damage and Needs Assessment

RINA

Rapid Impact and Needs Assessment

RNA

Recovery Needs Assessment

RPBA

Recovery and Peacebuilding Assessment

RPDNA

Rapid Post-Disaster Needs Assessment

RPDNRA

Rapid Post Disaster Needs and Recovery Assessment

SEAC

Socio-economic Assessment for COVID-19

Addressing the Data Gap: Analysis of Infrastructure damages and Service disruption in PDNAs

