40 SUMMARY AND CONCLUSIONS

The goal of this report was to inform senior Caribbean government officials and
senior insurance officials of some of the key issues involved in the emerging discipline of
hurricane loss (or damage) estimation for buildings. To meet this goal, this report
attempted to accomplish the following three objectives:

(1) To make senior government and insurance officials aware of the relevance,
value, and importance of loss estimation tools and techniques in the
Caribbean region,

(2)  To provide the officials with an overview at a conceptual level of the specific
tools, techniques, and skills needed to perform a loss estimation study; and

(3) By way of examples, to provide the officials with a knowledge and
appreciation of how the tools are used in loss estimation.

In Section 1 of the report, an overview of the context of hurricane loss estimation in
the Caribbean was presented. The relevance of the need for hurricane loss estimation to
senior government officials and insurance officials was emphasized. Section 2 presented a
development of what tools, techniques, and skills were needed in order to perform a loss
estimation on buildings in a hurricane environment. Section 3 described these tools in more
detail and presented several examples of the use of the tools in developing answers to the
questions of interest to senior government officials and insurance officials. Brief discussions
on the uncertainty associated with using such methodologies, the selection of potential
hurricane loss estimation software products, and the effort, time, and cost needed to
implement a loss estimation study were also presented in that section.

In conclusion, the application of the tools of hurricane loss estimation can
simultaneously impact such important activities as the efficiency of hurricane disaster
management process and the profitability of insurance risk management. More specifically,
the application of these tools can lead to the following benefits:

(1) In the planning phases of the hurricane management process, the tools may
provide government officials with the capability to identify, rationally
potential, cost-effective, mitigative technologies,

(2)  During the disaster and post-disaster phases, the utilization of the tools may
lead to more rational decision making on the part of government officials by
making available useful information regarding damage at the building level,
the zone level, or the regional level,
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The application of the tools may provide a rational means of evaluating
insurance risks,

The application of the tools may also provide a decision making tool to aid
the insurance industry in selecting more profitable markets, and

In combination with techniques from economic analysis, the tools may provide
appropriate government agencies and insurance companies a means by which
to establish rational and equitable premiums.
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Table 4: Example of Assignment of Hurricane Hazard Modifiers

Typical Adjustment Factors

Factor Barrier Coastal 30 Miles 45 Miles
Island County Inland Inland
Attenunation 1.00 0.97 0.92 0.82
(distance from Coast)
Hurricane Profile 1.00 0.99 1.00 095
Terrain Exposure 1.20 0.89 0.89 1.00
Shelthering Effect 1.00 0.80 0.80 0.80
Mininimum Factor 1.00 0.80 0.80 0.80
Value

Table 5: Component Resistances for Typical Structure

Resistance Thresholds”
(mph, One-Minute Sustained)

Building Component Low High
Roof Covering 55 - 110
Roof Decking 80 - 120
Roof Framing 80 - 120
Roof-Wall Anchorage Damage Via Suction 90 - 120
Roof-Wall Anchorage Damage Via Suct. & Int Pressure 80 - 100
Lateral Bracing System 90 - 125
Openings 60 - 110
Cladding Damage 80 - 120
Frame-Foundation Connection Damage 90 - 135

Foundation Damage 115 - 150




Table 6: Hurricane Loss Calculation Results for Masonry Building on Barrier Island

Damage Magnitude (Percent)

Saffir-Simpson Hurricane Category
(Mean Speed mph one-minute sustained)

Damage Type I II I v A%
(85) (103) (120) (140) (160)
Structural Damage Ratio: 2.8 101 24.0 41.8 59.5
Content Damage Ratio: 0.2 4.1 146 355 58.1
Single Event Damage Loss: 2.9 12.5 32.8 63.1 94.4
Annual Event Damage Loss: 0.2 0.2 0.2 0.1 *

Annual Mean Damage Ratio for all Hurricane Categories: 0.7 percent
"Negligible

Table 7: Hurricane Loss Calculation Results for Masonry Building Away
from Coastal Zone

Damage Magnitude (Percent)

Saffir-Simpson Hurricane Category
(Mean Speed, mph)

Damage Type I 11 I1I v v
(68) (82) (96) (112) (128)
Structural Damage Ratio: 02 2.1 6.4 16.9 311
Content Damage Ratio: 0.0 0.0 2.0 84 21.8
Single Event Damage Loss: 0.2 2.1 7.6 22.0 44.2
Annual Event Damage Loss: * * * * *

Annual Mean Damage Ratio for all Hurricane Categories: 0.1 percent
"Negligible



"§ SU07Z pue 4 2UO7Z Ul SIN220 sdeurep Jo junouwre Syeuoniodoidsip e “Synsal asoy) wogJ Lrea))
"paInsul anjeA [B10] 94} AQ ] wwnjo) ul anfea ay) Suipiap Aq psureiqo sI [ uwnjo)) ur oner sfewrep uordar o ‘Ayeung
"PRINSUT IN[BA [210) 9y} AQ § Uwn[o)) Uy 2nfea 2y} Suipialp 4q pauielqo st ‘uoidsr 94} JO IN[BA 9y} O} JANR[SI 2u0Z Jiywads
® UI pasodxo anfeA oY) Jo uonoRy o) ‘Q UWN[OD) 'f UWIN[O)) UI SON[eA 24} AG Z] UWnjo)) ur senjea ay) Sutpiaip A4q paureiqo
9Iv ¢ UWM[OD) UT SUQZ ) I0] sorjer sfewep 24} ‘C] UWIN[OD) UF SISSO[ Pajoadxo 2} yim g UWN|O)) Ul JM[BA PRJNSUl [B)0)
oy} Suuique) “paindwod ag ued (Z] WIM{o))) WNod ISB[ 3} UI SSO] pajdadxe o) */-¢ SUWN[O)) PUL -7 SUIIN[O)) UT S[NSAI
o) Suruiqaie)) g WWN[O) UI PAISI] ST PAINSUT INJEA [BI0) 4], /-G SHWNOD) Ul paisy| oxe ‘Auedwod ssuelnsur 913 Aq papraoid
2J€ YoIyM ‘S9|qEU[BA PUB SIUSIUOD “SINIONIS SY) IOJ SON[RA PAINSUI [210] [, ‘H-7 SUWIN[OD) UT PIISI| JI8 PUB JA0(E PISSNISIP
sunyrodre o) Jursn pandurod are S3[qeN[EA JSYI0 PUB “QIMINIIS 4] JO SIUIIU0D ) ‘DINIONIIS 1) 10 onel sFewrep oy, ION

7880t = S9ss0T pajoadxy 1e10],

T11p$ = PoInsu] Sn[EA [BIOL

suonoRIy Ul Oney sFewe(q SIQRNEA

SUOTORI] Ul ONey 98ewWe(] SIUU0D,
suonper] ul ("Y'q) oney ofewe( SIMPNNG,
SIR[JOP JO SUOH[IW U 3I% SIN|BA [V,

SS10 000°0 100 2€0°0 8'Y 0 LT 6'C 00 980°0 0000 6
¥ST01 81070 00 ¥T6'0 11 ST e 19 0050 0660 0660 8
L01°02 LEO0 9¢0'0  8.8°0 6°CC 9'¢ €L 0Ct 0050 0660 066°0 L

€180 2000 LSOO S€0°0 SeC (4 % YL 611 w00 980°0 0000 9
06¥C 9000 €00 800 L6T ¢T 1°01 LT 2900  8ST°0 00 S
9¢0°T £00°0 ere 1200 $0s €8 €6l 6CC $2000 N0 000 b4
6£8'1 $00°0 YZI'0  9€0°0 608 06 L91 £SC a0 9800 100°0 ¢
0v6'1 <000 ¢eT0 6100 8¢01 €11 (43 T8¢ y200  Z¥0°0 +00'0 ré
8CTT <000 LLT0 0200 OvIL £9C 87t 6'¥S ¥200  Z¥00 000 !

S807] oney IM[EA Hda R | T’A uo) R Hda a uda "ON

paradxg ofewe( J0,J0 QUo7 JloL,  anpep onfeA  Sn[eA PUEA  JUOD 1§ PuoZ

w0132y “1PRL]
(49) (11) (o1) (6) (8) () (9) (<) (¥) (€) () (1)

SOU07Z [BIAJS Gl U039y Jofe © 10} UONB[O[E)) SSOT JOJ SINsay Jo Arewrwmg residAy, g 9[ge],



WIND ENGINEERING

Figure 1 (&) An Inaccurate Conception of Hurricane Loss Estimation
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Figure 1 (b) A Better Representation of Hurricane Loss Estimation
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Figure 4(a). Typicatl Extreme Wind Risk Curve for a Specific Location
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Figure 4(b). Probability of Obcurrence for a Hurricane of a Given Magnitude
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Figure 6 (c). Loss Estimates as a Function of Wind Speed



Structure Damage Ratio
(Cost to Repair/Cost to Replace)

Component Density Functions

Damage

Roofing
Resistance
Opening
Resistance

Lateral Bracing
Resistance

Foundation
Resistance

Wind ébeed

Figure 7(a). Relative Resistance of Building Components

Opening

Foundation

Roofing Damage

damage

60 200
Wind Speed (mph)

Figure 7(b). Relative Building Component Damagability



RESISTANCE OF
ROOFING
MODIFIED MAGINITUDE
OF HURRICAN

RESISTANCE OF
ROOF DECKING

MODIFIED MAGINITUDE
DF HURRICAN

RESISTANGE OF
ROOF FRAMING

MODIFIED MAGINITUDE
OF HURRICANE

GALGULATION

ROOF DECKING

ROOF FRAMING

RESISTANCE OF
ROOF-WALL CONNECTIO

MODIFIED MAGINITUDE
DF HURRICA

"ROOF-WALL
CONNECTION
. LOSS
CALCULATION

RESISTANCE OF
OPENINGS

MODIFIED MAGINITUDE
QF HURRICA

LOSS
CALGULATION.

RESISTANCE OF
BRACING

MODIFIED MAGINITUDE

-~ BRACING -

CALCULATION

L HURB AN

RESISTANCE OF
FRAME- FOUNDATION

o)y

L0 INE

MODIFIED MAGINITUDE
DF HURRICANE

- FRAMING-

FOUNDATION

‘CONNECTION
CALCULATION

RESISTANCGE OF
FOUNDATION
MOBRIFIED MAGINITUDE
QF HURRICANE

FOUNDATION

10sSs |

CALCULATION

Figure 8. Deterministic Structural Loss Estimation for a Specific Hurricane

LOSS
FOR
ROOFING

LOSS FOR

LOSS FOR

LOSS FOR
ROOF-WALL

BRACING

LOSS FOR
FRAME-
FOUNDATION




AGGREGATION
MODEL

IMPORTANC

AGGREGATION

COMPONENTS OF
COMPONENTS FUNCTION
Figure 9. Elements of Aggregation Model
100 120 Structural
Damage
.l Roof to Wall N Curve
Anchaorage
o
® 075+
[+ = Roof Decking
o Roof Framing .
g 0 Exterior Wall Lateral Bracing
5 4
a Total Structure Loss
Roof Govering )
0.25 + Frame Foundation
Openings
~————Foundation Damagability

1;10 200
Wind Speed {(mph)

0
: [T ol
b5 80
60 90
Figure 10. Relative Structural Damage Ratios for Components of a Structure
and the Structure as a Function of Wind Speed



Content Resistance
Given Roofing Damage

Content Resistance
Given Opening Damage

Content Resistance
Given Foundation
Damage

Conditional Density Funclion

Damage to Structure

Figure 11(a). Conditional Distributions for Resistance of Contents
Relative to Specific Damage Modes

Content Damage

Given Roofing Content Damage
Damage

Given Opening
Damage
s 4
Content Damage
Given Foundation
Damage

Damage to Structure

Content Damage Ratio

Figure 11(b). Relative Content Damagability for Various
Damage Modes



RESISTANCE OF
CONTENTS
ROOFING DAMAGE

RESISTANCE OF
CONTENTS

ROOF-DECKING
DAMAGE

LOSS FOR
ROOFING

RESISTANCE OF
CONTENTS

ROOF FRAMING
DAMAGE

RESISTANCE OF e —
: c?_%TEs"T ROOF-WALL
ROOF-WALL CALGUCATION | \CONNECTION
CONNECTION DAMAGE AALCHILATION DAMAG LOSS
| AceRE-
. : GATION
RESISTANCE OF T = GAT
c?_’c‘)g;m OPENING/ MODEL
OPENING! AL <o EXTERIOR WAL : ' .
EXTERIOR WALL GALCULANON DAMAGE
AMAG
RESISTANCE OF —
“GoRTENT | TossFoR
e LOSS BRACING
RESISTANCE OF , v LOSS FOR
CONTENTS c?_"(‘)TSESNT ) FRAME-
' |, N FOUNDATION
FRAME-FOUNDATION
QONNECTION DAMAG CALCULATION CON:;EAC(;LON
]
RESISTANCE OF a —
- .CONTENT LOSS FOR
FOUNDATION CALéSEfT[ON FOUNDATION

Figure 12. Deterministic Content L.oss Estimation for a Specific Hurricane



0.5

\__(Assumed Equal for All Components)

Damage to Contents
Content Damage Ratio

0 \ 0.5
0.015 Structural Damage Ratio
Damage to Structure

Figure 13(a). Assumed Relationship between Structural Damage
and Content Damage

1.25 +

05 +

Content Damage Ratio

025 +

0 100 200
Wind Speed (mph)

Figure 13(b). Resulting Relationship between Wind Speed
and Content Damage



LOSS FOR
CATEGORY i
HURRICANE

ANNUAL
EXPECTED
LOSS FOR
CATEGORY i
HURRICANE

ANNUAL PROBABILITY
OF OCCURANCE AT
SITE OF CATEGORY i
HURRICANE

Figure 14 (a). Prababilistic Loss Estimation for a Specific
Hurricane and Site

ANNUAL EXPECTED
LOSS FOR
CATEGORY I
HURRICANE

TOTAL

ANNUAL EXPECTED L ANNUAL
LOSS FOR 2 EXPECTED
CATEGORY II < LOSS FOR

HURRICANE

ANNUAL EXPECTED
LOSS FOR
CATEGORY Vv
HURRICANE

Figure 14 (b). Probabilistic Loss Estimation for
All Future Hurricanes



DEFINE OBJECTIVES
OF STUDY

PERFORM FIELD VISIT
TO GATHER DATA

X,
DEFINE BUILDING
CLASSES AND NUMBER OF
BUILDING PER CLASSES

ASSIGN RESISTANCE
TO EACH BUILDING CLASS

DEFINE EXPOSURE
FOR SITES

DEFINE HURRICANE

‘;
ESTIMATE LOSS FOR
EACH BUILDING CLASS
IN EACH ZONE

AGGREGATE LOSSES

h 4

REPORT RESULTS

Figure 15. Logic for Computing Losses for Zones
or Portiolios




CARIBBEAN DISASTER MITIGATION PROJECT

The Caribbean Disaster Mitigation Project (CDMP) is a coordinated effort to promote the
adoption of natural disaster mitigation and preparedness practices by both the public and private sectors
in the Caribbean region through a series of activities carried out over a five-year period. The CDMP is
funded by the USAID Office of Foreign Disaster Assistance (OFDA) and implemented by the
Organization of American States/Unit of Sustainable Development and Environment
(OAS/USDE) for the USAID Regional Housing & Urban Development Office in the Caribbean
(RHUDO/CAR).

The CDMP provides a framework for collaboration with the Caribbean region to establish
sustainable public and private sector mechanisms for natural disaster mitigation that will measurably
lessen loss of life, reduce the potential for physical and economic damage, and shorten the disaster
recovery period over the long term. Project activities vary according to location, contents and
implementation strategy, but all contribute to attainment of the overall CDMP goal: a more disaster-
resistant environment for the people who live, work and invest in this hazard-prone region,

Project activities include: 1) natural hazard risk audits for electrical utilities and other
infrastructure systems and key lifeline facilities; 2) hazard mapping to support improved planning and
location of physical development; 3) assisting the insurance industry in improving risk management for
insured property; 4) assisting countries to adopt mmproved building standards and practices and training
of builders, architects and artisans in their use; 5) stimulating community-based disaster preparedness
and mitigation efforts with support of the private sector, and, 6) post disaster mitigation planning and
program design.

The Project is being implemented in Caribbean countries where USAID has active assistance
programs, i.e. the Dominican Republic, the Eastern Caribbean countries which are served by the
Caribbean Office of Regional Assistance (CORA) of USAID, Haiti, Belize, and Jamaica. The entire
region is to benefit from the project through an active dissemination of project information and
methods.

The CDMP will build on past and ongoing regional initiatives in disaster preparedness and
mitigation, and will promote technology transfer and institutional capacity building through direct
involvement of professional associations, bankers, builders, insurance companies and reinsurers, NGO's,
PVO's, community groups and government organizations in project activities.

For further information please contact:

Mr. Jan Vermeiren Ms. Jennifer Worrell

Project Manager Regional Disaster Advisor

OAS/Unit of Sustainable Development and Caribbean Office of Regional Assistance
Environment U.S. Agency for International Development
1889 F Street N.W. 2 Haining Road

Washington, D.C. 20006 Kingston 3, Jamaica

Phone: (202) 458-3006 Phone: (809) 926-4998

Fax:  (202) 458-3560 Fax:  (809) 929-9944

E-mail* vermeiren jan@oas.org E-mail: jworrell@usaid.gov

F\REGDEVN\CDMPUNFO\BLURE PUB



depending upon which entity (insurance or government) commissions the loss study. Ideally
a loss estimation study should be based on relevant documented data and, if possible,
observations resulting from actual field visits. On the basis of the analysis of the data,
building classes for the study should reflect local building practices and the history of the
region. The assignment of resistances to each building class, definition of the exposure for
the various zones, modification of the hurricane hazard, and estimation of the structural
damage ratio and the content damage ratio should proceed as discussed above. From a
knowledge of the percentage of each building class in a zone, the content and structural
damage for the zone, and the total value insured in that zone, the expected losses for
structural damage and content damage can be estimated for the zone. In a similar manner,
the losses for the individual zones may be aggregated to yield the losses for the region.

The following summary example provides an idea of the kind of information that a
loss calculation can yield for a zone or a larger region consisting of several zones.
QOccasionally, devastating hurricanes like Gilbert in 1989 that impacted Jamaica and the
Yucatan Peninsula or Andrew in 1992 that impacted the Bahamas, Florida, and Louisiana
become candidates for scenario hurricanes. Given the devastation incurred by such events,
government and insurance officials may want to know the impact of such storms on their
jurisdiction or territory., Recently the writer was assigned the problem of estimating the
impact of an "Andrew-like" storm striking certain key properties in the New Orleans area.
More specifically the insurer wanted answers to such questions as:

(1) What is the relative impact of such a storm on the building?
(2)  What is the protection offered by any foliage in the area?

(3)  What is the impact of the age of the construction on the distribution of the
damage? and

(4) How does the predicted damage in the selected zip codes compare with that
observed in Florida?

In solving the problem, the logical sequence presented in Figure 15 was followed
here. For the sake of brevity, only the final results, which are summarized in Table 8, will
be discussed below.

Eight building classes were selected for this study, The categories were determine
by the main four periods of construction in the area (Pre-1940, 1940-1960, 1960-1980, and
Post-1980) and the number of building stories (i.e., single story or greater than one story).
Note that only residential construction was considered in this exercise.

The protection from wind was considered to be a function of the density and height
of the foliage, relative to the houses, and the density of the buildings. For example, tall and
dense trees provided relatively "excellent” protection from wind; while, short and dispersed



trees provided relatively "poor" wind protection. These terms are discussed further and
quantified in Appendix I of this report.

Each of the nine zones in Table 8 was identified by a combination of the
predominant building classes in the zone and the wind protection offered by the surrounding
foliage and building density. For example, Zone 1 was characterized by the massive, multi-
story, pre-1940 (ante bellum) construction and tall, dense, tree covering; while, Zones 7 and
8 were characterized by smaller single-story, 1960-1980, residential construction. From
Table 8, the structural damage ratio ranged from less than 0.1 percent (in Zones 3,6, and
9) to 99 percent (in Zones 7 and 8). The content damage ratio followed the same trend as
the structural damage ratio but was usually higher in magnitude. The damage ratio for the
valuables (another type of content) followed the same trend as the content damage ratio.
Note that magnitudes of the valuables damage ratio are somewhat less than the values
reported for the content damage ratio. This result follows from the fact that residents would
make an extra effort to protect valuables in the event of a hurricane. The total insured
value for each zone is given in Column 8. The insured value varies from $114 million in
Zone 1 to $4.8 million in Zone 9. The expected losses for each zone are listed in Column
12 and range from a high value of $20.107 million for Zone 7 to a low value of $0.155
million for Zone 9. Note that the numbers listed in Column 10 represent the fraction of the
value insured in a given zone (e.g., $114 million in Zone 1) relative to the value insured for
the entire region (i.e., $411.2 million).

Even though the results presented in Table 8 were prepared for insurance officials
who are interested in making sound business judgments, the same type of information is
relevant to government officials who are interested in managing the hurricane event. For
the scenario under consideration here, the result that the major damage to buildings will
occur in Zones 7 and 8 and that the damage in these zones will be very severe may lead
government officials to adjust their hurricane management strategy for the two zones in
several ways. First, as a pre-disaster mitigation strategy, government officials may consider
ways and means by which the affected classes of construction may be strengthened. Second,
as a pre-disaster preparedness strategy, on recognizing that the threat to property and life
in Zones 7 and 8 is acute, government officials should ensure that evacuation plans and
warning systems are in place and understood by the residents in these zones. Third, as a
disaster response strategy, knowing in advance where the greatest damage will occur,
government officials can (1) make better decisions regarding the location and characteristics
of shelters, and (2) optimize the staging and deployment of resources needed directly after
the event. Finally, as a post-disaster recovery strategy, government’s officials may either ban
specific types of construction in Zones 7 and 8, or out-rightly disallow construction in those
zones.

From the insurance officials’ perspective, the results presented in Table 8 may also
provide information for making sound business judgments. Note that while only
approximately 9 percent of the insured value reside in Zones 7 and 8 (See Column 10),
those zones account for approximately 75 percent of the expected losses. Note that Zones



1 and 2 account for approximately 10 percent of the losses but 53 percent of the insured
value. At this stage, the wise insurance official might be advised either to cancel all
insurances in Zones 7 and 8 or to readjust the premium and deductibles in the zone to
reflect the expected losses and the constraint that the company must make some kind of
profit.

38  On Accuracy and Uncertainties in Loss Estimation Models

The tools described above are intended to produce loss estimates resulting from
scenario hurricanes or to estimate losses at a given location on an annual basis. In the first
case, a hurricane with a known wind speed field is imposed on a region and the appropriate
losses computed. In the second case, the probabilities associated with the hurricane
occurrences are integrated into the loss estimate. No matter which approach is utilized, the
uncertainties (i.e., the lack of knowledge or ignorance) in the loss estimates should always
be noted (e.g., a range of possible values may be given). Uncertainties in hurricane loss
estimation stem from many sources. First, there is uncertainty in the values reported for the
nominal hurricane magnitude. Second, there is uncertainty associated with modifying the
wind speed to reflect conditions at the site. Third, there are uncertainties associated with
the various loss estimation algorithms as well as the assignment of resistances to structures
and their contents. Finally, there is even uncertainty in the process of inventorying and
classifying the buildings. As more data become available, these uncertainties will shrink but
they can never be fully eliminated.

3.9 Some Considerations for the Evaluation of Commercial Hurricane Loss Estimation

Recently, several organizations have produced commercial software packages for
hurricane loss estimation. Since these products have been developed outside of the
Caribbean and target buildings located primarily along the Gulf and Atlantic Coasts of the
United States, potential Caribbean users of such technologies need to evaluate such
packages carefully before selecting any one product. Certainly, one can develop a formal
evaluation methodology for such products. At a minimum, such a methodology should
contain the following seven considerations: (1) the methodology should accommodate
building classes to be found in the Caribbean Region, (2} the methodology should contain
a complete description of the hurricane hazard in the Caribbean region, (3) how the hazard
is modified to address a specific site should be clearly stated, (4) details of the resistance
model for structures and their contents should be stated along with all assumptions used to
generate the models, (5) allowances should be made to exploit sources of information such
as local meteorological records, post-disaster studies in the Caribbean, local building codes,
field inspections, local insurance records, and the expert opinions on local design and
construction, (6) an indication of the uncertainty associated with the methodology should
be presented, and (7) validation examples of the methodology should be provided.

3.10 Effort, Time, and Cost Needed to Implement Loss Estimation Studies

The end product of a loss estimation study depends heavily upon the user



requirements. Products may range from reports such as the one presented in Table 8 to
studies of the probable damage sustained in a hurricane by critical facilities such as
hospitals, police stations, harbours, and airports. The effort that goes into a loss estimation
study could be divided into the development of the building class, the collection of the
vulnerability data, the generation of the hazard data, the computation of the loss data, and
the generation of the report. Involved in this total effort are meteorologists, actuaries,
structural engineers, wind engineers, computer programmers, and damageability experts.

The availability, or non-availability, of a working software package to the government
agency or insurance company and the appropriate vulnerability data are the major factors
that will determine the time a government agency or an insurance company will need in
order 10 implement a major loss estimation study. A government agency or an insurance
company may find itself in one of four extreme cases:

Case I - No loss estimation software and no vulnerability data,
Case II - No loss estimation software but vulnerability data,
Case IIT - Loss estimation software but no vulnerability data, and
Case IV - Loss estimation software and vulnerability data.

In the writer’s opinion: if Case IV controls, loss studies can be completed in weeks; if Case
IT or Case I controls, studies can be implemented and completed in one to three months;
and if Case I controls, two to six months may be needed to implement studies.

The major factors that determine the cost of a loss estimation study are (1) the
amount of information that is to be embedded into the vulnerability curves (e.g., level of
classification, age of construction, quality of construction, special building characteristics,
etc.), (2) the amount of hazard information for a particular site (i.e. topography, terrain
roughness, protection, etc..), and (3) the cost of the loss estimation software, Depending
upon the source of the software program, item 3 above may vary tremendously.

To provide the reader with a realistic estimate of what is involved in a loss estimation
study, the approximate numbers for the study in Table 8 are listed below:

Field visit - 4 man days

Determination of building classification - 1 man day
Development of hazard data - 1 man day
Development of vulnerability data - 2 man days
Loss estimation - 2 man days

Report preparation - 2 man days

Thus a total of 13 man days were used to complete the study. Assuming a rate structure
of $1000.00 per man day, the cost for the referenced study is $13,000. Note this number
assumes that software was in place and the study was performed by professionals familiar
with the methodologies. Since eight building classes were used in the study, a ball-park



estimate of the cost of a loss estimation study is $13,000/8 = $1,685 per building class.
Certainly, this number will move up or down depending upon local conditions.



