
In each case, the approach quantifies the cost/bene-
fit ratio for engineering changes:

n Develop the engineering.  This could come from
any source, and should reflect the best thinking
available to the company.  Develop a cost esti-
mate for the potential action.

n Update the loss function for the asset or asset
class, including any modeling of the modified
asset under hurricane conditions.

n Apply the hurricane probabilistic model to yield a
new expected loss for the asset, and compare to
the cost of the project.

The idea here is harness the best engineering in a
framework that allows the company to consider the
expected loss reduction against the cost of an engi-
neered modification in an objective, quantitative
manner.

5. Evaluate Risk Finance Alternatives
Initiatives for risk finance need to be considered in parallel to poten-
tial engineering projects.  This starts with an understanding of capaci-
ty and pricing for various forms of insurance.  At the same time, it is
important to consider emerging alternatives such as catastrophe
bonds ("cat bonds") that can provide advantages over conventional
insurance.  

This step draws heavily on the loss probabilities and expected annual
costs developed in Step 3 and the loss capacity developed in Step 1.
Similar to the engineering discussion above, the output of these
steps provides an objective, quantitative framework in which to eval-
uate and optimize risk finance alternatives.  

6. Create and Implement an Optimal Risk Management
Program

This step combines the engineering and risk finance elements into a
comprehensive risk management strategy.  These elements are often
alternatives, so the objective becomes developing the right mix of
each that keeps the company within its loss capacity at the least
cost.  The end result of this step is to develop an appropriate mix and
range of engineering and risk finance initiatives in a format that
allows direct comparisons. This can be done dynamically over a spe-
cific planning or life cycle using Dynamic Financial Analysis tech-
niques.  From this, an optimal mix of approaches for managing the
hurricane risk can be developed and implemented.  

7. Update the Program
Given the dynamics of asset ownership, engineering approaches, risk
finance alternatives, weather modeling, and even a company's loss
capacity, the overall program should be updated periodically (e.g.,
annually).  This allows the incorporation of changes in the assets or
business, plus inclusion of empirical evidence from the previous
year(s) hurricane season.  Fortunately, once the process is in place
the updates are relatively straightforward.

SUMMARY
The relationship between risk management and asset management
has evolved, in some cases rapidly.  Over time, asset management
increasingly has incorporated risk management principles.  The reali-
ty of high risk from Gulf of Mexico hurricanes and the potential for
associated damage and operational disruption have now pushed the
integration of risk management and asset management to a new
level.  For Gulf of Mexico operators, risk management approaches with
statistical modeling, multi-year operational time frames, catastrophic
events, and complex trade-offs between engineering and financial
instruments have to become part of regular conversation for asset
managers.  Navigating the next 10 hurricane seasons will require
more of the innovation that the industry consistently has demon-
strated over the last 50 years of offshore production.

The analytical approach outlined above should be viewed in the con-
text of any analysis for major decisions.  Companies regularly invest
in analysis to support decisions to buy, sell, upgrade, maintain,
reduce cost, or extend the life of assets.  The analysis required to
develop a risk management program for GOM hurricane risk matches
the complexity of the problem and the potential losses involved.
Companies that can trade off risk mitigation approaches in a consis-
tent, objective and up to date framework will have a distinct advan-
tage over the next several years.

Finally, emergency procedures and other safety-focused initiatives
are also key elements of a Risk Management Program.  While not
directly addressed above, ABS Consulting has the expertise and expe-
rience to seamlessly integrate these initiatives into the Risk
Management Program.
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THE ISSUE

The 2005 Gulf of Mexico hurricane season expanded the traditional
definition of asset management for the oil & gas industry.  At the
most important level, the industry did an excellent job overall of pro-
tecting the life of people directly involved in operations.  Plus, in the
aftermath of Hurricanes Katrina and Rita the industry has shown
extraordinary ingenuity in getting assets back on line.  Still, these
events had a significant impact on the industry due to extensive
asset damage, production loss and market disruption.  The industry
is still feeling the effects of these events, and another hurricane sea-
son starts in a few months.

Looking ahead over any realistic planning horizon, it is likely that we
will have more "bad" hurricane seasons.  Put simply, this is a problem
that has to be dealt with.  As a result, the management of hurricane
risk needs to be incorporated into the routine asset management
activities of every company operating in the Gulf of Mexico (GOM).

THE CHALLENGE
How to minimize the economic losses from GOM hurricanes over a
multi-year time frame, in terms of asset damage, business interrup-
tion (BI), contingent business interruption (CBI) and extra expense
(EE).  

THE SOLUTION
The primary tools available to manage risk boil down to engineering
changes to a company's assets (i.e., mitigation) and risk finance
vehicles (i.e., risk transfer). For the hurricane risk these tools trade
off against a risk profile based on weather modeling.  There are
dynamic trade-offs in choosing the right mix of each tool, and there
are dynamics affecting each tool in its own right:  

n Two independent effects pull the efficiency of engineering solu-
tions in opposite directions.  Advances in engineering decrease
the cost or increase the effectiveness of actions, as methods,
materials and designs improve.  Working against this improve-
ment is an expanding physical supply chain as operations move

further into the Gulf.  So the net effectiveness of a dollar spent on
risk mitigation through engineering is itself dynamic.

n The other main loss minimization approach is risk financing,
most commonly through insurance vehicles that cover damage
to assets and/or business interruption.  This approach also is
dynamic, as the pricing and availability of insurance can vary
widely over time.  Further, there are emerging risk finance vehi-
cles that can offer attractive alternatives to conventional insur-
ance.  

n To add to the complexity, the obvious trade-off between physical
retrofits and risk finance takes place within models of weather
patterns that are quite dynamic.  Maximum significant wave
height, wind speed, or tidal surge at any location change not only
as new data become available from recent storms, but as the
models themselves improve.

A good GOM hurricane risk management program must incorporate
the complexity inherent in these trade-offs.  This requires a detailed
understanding of the risks to each company's assets, including asset
type and geographic scatter.  It requires an objective way to compare
the benefits of physical changes and risk finance options.  And given
the time frame of the challenge, a good risk management program
will be updated annually to incorporate changes in engineering, risk
finance and weather models.  While complex, the analysis required to
develop this kind of integrated risk management program is small in
comparison to the risks involved.

APPROACH
ABS Group has developed a multi-year approach and platform on
which to build an integrated GOM hurricane risk management 
strategy that minimizes losses for operators.  The approach takes
account of:

n Each company's capacity for losses from GOM hurricanes.

n Particular assets in a company's portfolio, including potential for
asset damage and losses from BI and CBI.

n The paths and probabilities of hurricanes in
the GOM.

n State-of-the-art engineering for offshore and
near-shore assets.

n Markets for insurance and alternative risk
transfer (ART).  

This approach leads to quite different answers
depending on each company's situation.  The 
strategy can be updated as markets change and
new weather data become available.  

This is a customized approach for a unique operat-
ing challenge.  The elements of this program were
derived from our work for the oil & gas industry,
the nuclear power generating industry, and the
insurance and reinsurance industries.  We have
combined these pieces specifically to meet the
need for GOM hurricane risk management.

The following discussion outlines the approach in
some detail.

1. Characterize the Company's Capacity for Loss
Each company's ability to absorb losses from GOM hurricanes is a
function of many factors, including corporate considerations that can
extend far beyond GOM production operations.  Since the goal is a
quantitative, multi-year, updateable platform, capacity for loss is usu-
ally defined as, for example: "no more than a 5% probability of more
than $50 million in business interruption cost and $100 million in
asset damage over a three-year planning horizon."  This loss capacity
function can be updated, which will in turn affect the type and amount
of risk mitigation approaches.

2. Characterize the Potential Loss from Assets by Type
The next step is to categorize the company's offshore and near-shore
assets by type, and develop a loss function for each type.  The loss
function relates asset damage to weather conditions, based on
empirical history or modeling, or both.  Some assets can be catego-
rized in groups (e.g., fixed platforms of a certain age), while one-of-a-
kind assets have to be treated individually.  Part of this step can
include assessing the condition of some assets, to better validate its
loss function.   Collectively, these functions quantify the relationship
between hurricane effects and asset damage.

But damage to a company's assets is only one type of loss.  Loss
functions also layer on BI losses associated with each asset.  Finally,
CBI from third party assets can be added in, where the loss function
relates a company's CBI loss potential based on damage to another

company's asset.  Examples of CBI would be damage to the underwa-
ter pipeline preventing or reducing the ability to deliver product
and/or damage to refining facilities.  CBI loss modeling also can be
used to analyze damage from collisions of unbound floating offshore
assets.  

3. Calculate Loss Probabilities and Annual Costs
Next, the assets are placed in a Geographic Information System (GIS)
and compared to potential hurricane paths.  A company's exposure to
catastrophic loss from hurricanes depends in part on the clustering
of assets along potential paths, keeping in mind that paths tend to be
curved.  As part of our work for the insurance and reinsurance indus-
tries, ABS Consulting has developed a probabilistic model of GOM hur-
ricane paths.  By understanding the shape and probability of potential
paths, we can overlay hurricane risk onto the GIS-oriented asset dis-
position to quantify probable hurricane conditions for each asset.
Then the loss functions relating hurricane conditions to asset, BI and
CBI losses allow us to quantify the expected loss for a company's
asset portfolio.

4. Evaluate Impact of Engineering Upgrades
The previous three steps yield a baseline from which to evaluate
potential risk management initiatives.  Engineering upgrades are one
family of initiatives, including mainly added redundancy, reinforce-
ments and operating procedures.  Redundancy could mitigate risk
from owned assets, or limit CBI.  Reinforcements and changes to
operating procedures mainly apply to owned assets. 




