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ABSTRACT

Recent changes in oil and gas activities on the Gulf of Mexico (GOM or Gulf) Outer
Continental Shelf (OCS) have sparked interest in the economic impact that these
activities have on coastal regions. Over the past severa years, the MMS has initiated a
number of different research projects of increasing degrees of sophistication, attempting
to examine the relationship between OCS activity and the socioeconomic environment of
coastal regions on the GOM. Recent MMS approaches have included the use of a
common methodology known as Input-Output (I-O) modeling. 1-O models examine
relationships between industries and other economic agents within an economy. The
mathematical formulae used to construct an I-O allow aresearcher to simulate the effects
that a change in one or several economic activities has on the entire economy.

A shortcoming with most 1-O analysis is that the impact drivers (or multipliers) in the
model are typically taken from sampled, nation-wide survey data. One primary driver in
these models is the production function (or cost function) matrix that is an industry-
specific calculation dividing commodity-specific input expenditures by total commodity
input expenditures. These ratios are generally calculated from nationally, rather than
regionaly, relative production expenditure profiles. Such an approach assumes that
industriesin any given areawill use inputs in the same proportion as the national average.
For oil and gas firms operating on the Gulf OCS, this assumes that input expenditures are
made in the same proportion as the national oil and gas industry average. Such an
approach averages production costs shares from such varied regions as Alaska to the
offshore GOM.

This report addresses a number of methodologica shortcomings in the application of I-O
analysis to the oil and gas industry. Our report presents examples of how the two
approaches present differing empirical conclusions and why some modifications are in
order. We offer a number of practical and applied aternatives to existing methods, as
well as suggestions on improving production function and other standardized input data,
to improve the understanding of how the oil and gas industry impacts coastal
communities. We use coastal Louisiana as a case study for examining the implications of
our work.
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1978 (OCSLAA), and the National Environmental Policy Act of 1969 (NEPA). Section 18 of
the OCSLAA mandates that MM S management of the OCS shall consider the “economic, social,
and environmental values of the renewable and nonrenewable resources contained in the Outer
Continental Shelf, and the potential impact of oil and gas exploration on other resource values of
the marine, coastal, and human environments’ (43 USC 1344). “Human environment” includes
“the physical, social, and economic components, conditions, and factors which interactively
determine the state, condition, and quality of living conditions, employment, and health of those
affected, directly or indirectly, by activities occurring on the Outer Continental Shelf...” (43 USC
1333).

NEPA requires federal agencies engaged in significant land actions to assess impacts, including
those on the human environment, through the process of conducting Environmental Impact
Statements (EIS) (MMS, 1996). The Council on Environmental Quality’s (CEQ) Regulations for
Implementing the Procedural Provisions of NEPA state that the human environment is to be
“interpreted comprehensively” to include “the natural and physica environment and the
relationship of people with that environment” (40 CFR 1508.14). An action’s “ aesthetic, historic,
cultural, economic, social, or health” effects must be assessed, “whether direct, indirect, or
cumulative’ (40 CFR 1508.8). CEQ regulations state that when “economic or social and natural
or physical environmental effects are interrelated, the EIS will discuss all of these effects on the
human environment” (40 CFR 1508.14).

Over the past several years, the ESP has become increasingly engaged in the socioeconomic
research of coastal communities in support of its EIS mission for the GOM Region (GOMR). In
the past 10 years, the quantity of research funded under this program has tripled. While one
cannot predict funding levels in years to come, a recent meeting of social scientists and
researchers indicated that interest and commitment to these issues will continue to be strong.

Of the three magjor MMS regions (Alaska, Pacific, and Gulf of Mexico), the Gulf of Mexico
appears to have a pressing need for continued socioeconomic impact analyses. The Gulf, in
addition to providing a significant number of reserves and production, is also undergoing unique
developments in both deepwater activity (900 meters and deeper) and the potential development
of frontier areas in the eastern Gulf off the coast of Florida. In addition, drilling moratoria and
uncertainties in the Pacific and Alaska make GOMR the only place where significant action is
envisioned over the next several years.

1.2 Examination of Past Economic I mpact Studies and Methods: As early as the mid-1980s,
the GOMR began its efforts to model the implications that offshore development had on coastal
communities. For close to 10 years, however, a good portion of these regional modeling
initiatives focused more on past consequences of OCS oil and gas development than on
predictive or forecasting methods. These initiatives could be broken into two general categories:
(1) individua historic “consequences’ analyses, and (2) the development of baseline analyses
(Luton and Cluck, 2000). Information from both types of studies was regularly used as a basis
for understanding economic impacts to local communities for EIS purposes.

This study employs an Input-Output (I-O) modeling framework. Such an approach attempts to
shift the direction of analysis away from historical consequences and towards more forward-



looking impacts. Over the past several years, there has been a concerted effort by the MMS to
develop increasingly more sophisticated modeling approaches that incorporate both quantitative
rigor and applied realism. One of the first studies to examine offshore activities from a more
rigorous and applied perspective was conducted by Foster Associates (FA Study) for the federal
waters off the coast of Alabama (Kelley and Wade, 1999; Wade and Mott, 1998). The FA
Study revealed a number of unique expenditure patterns that were required to support production
of caustic (high H,S) natural gas. The results of the FA Study help move MMS in the direction
of: (1) employing I-O models as a basis for measuring the economic impact of all offshore
activities and (2) incorporating real-world differences in the production characteristics of
particular offshore aress.

The FA Study also highlighted one of the major advantages of moving forward with the use of I-
O models — their ability to allow a researcher to simulate the effects that a change in one or
several economic activities would have on the entire regional economy. It is predictive in the
sense that the economic impacts associated with hypothetical events, like the opening of several
new offshore blocks in the Gulf of Mexico, can be quantitatively modeled. The approach is also
comprehensive since the I-O structure allows researchers to understand how exogenous shocks
impact entire regional economic systems, and not just the limited impacts on particular sectors
like only oil and gas activities.

In addition to breadth, these studies also provide depth of quantitative information. I-O
techniques offer the advantage of measuring the direct, indirect, and induced impacts associated
with offshore activities. The indirect and induced impacts are commonly referred to as
“multiplier impacts’ associated with a direct economic shock. These multiplier impacts quantify
the idea that a dollar impact has ripple effects throughout a regional economy.

1.3 Purpose of This Study:







Section 2: How Are Economic I mpacts of Offshore Activities M odeled?

2.1 Defining Offshore Expenditure Profiles. The exploration, development, operation and
eventual decommissioning of offshore facilities is a considerable logistic challenge. These
challenges are often revealed in the types of expenditures that are made by offshore operators.
Thus, the first step in an analysis of this sort is to define a relevant set of expenditure categories
taking into account many of the unique offshore oil and gas activities. Some of the expenditure
categories that have unique implications for offshore oil and gas activity phases include:

Water and Air Transportation: Modes of transportation that are important in moving
both personnel and equipment from onshore supply and staging bases to areas supporting
offshore activities;

Food and Catering Services. Often food and catering services are contracted by offshore
operators to feed crews supporting exploration, development, and production activities,

Water Supply: Potable water for drinking, as well as water for certain types of drilling
muds, lubricants, and fluids, have to be transported to offshore areas;

Waste Disposal: While this activity is important to both onshore and offshore activities,
transportation and onsite storage can create a number of unique logistical challenges to
offshore activities,

Turbines and Fuel: Most offshore platforms have both primary and secondary power
generation equipment as well as primary, and in some cases secondary, fuel to operate
these generators; and

Communications, | nstrumentation and SCADA (supervisory control and data acquisition)
Systems:  Digital and mobile technologies have had a growing importance for offshore
activities.

During the course of this research, MMS was provided with a comprehensive listing of the
unique expenditure categories, and their IMPLAN sector identifications. The categories used in
modeling the economic impacts of offshore activities have been provided in Table 2.1.



Table2.1: Offshore Expenditure Categories

IMPLAN Sector Description IMPLAN Sector Description
Sectors Sectors
38 Qil & Gas Operations 399 Transportation Equipment, NEC
50 New Gas Utility Facilities 401 Lab Equipment
53 Msc Nat Resource Facility Construct 403 Instrumentation
56 Maintenance and Repair, Other Facilities 435 Demurrage & /Motor Freight
57 Other Oil & Gas Field Services 436 Water Transport
160 Office Furniture and Equipment 437 Air Transport
178 Maps and Charts (Msc Publishing) 441 Communications
206 Explosives 443 Electric Services
209 Chemical 448622 2micals, NECEI 45476 eDis7 S0.4ref(] 0.48 re45.76 5 Tc 06 166.08 0.4icalu



$4 million per well, then the total direct economic shock would be $20 million. The next step in
the process is to alocate this $20 million impact by the expenditure profile developed for
exploratory drilling.

It is important for impact modeling to develop different expenditure profiles by activity phase
given their tendency for variability and substantial compositional differences. In addition, there
is a tendency for expenditure patterns, and their relative compositions, to shift as the
development of a potential lease matures. This has implications for economic impacts since
many expenditures can move from more capital intensive, construction-oriented activities in the
exploration, development, pipeline, and gas processing construction phase, to more labor
intensive, maintenance oriented activities in the production, workover, gas processing and
transportation activities.

For instance, steel pipe expenditures can represent anywhere between 35 to 59 percent of total



2.4 Defining the Onshore Allocation of Offshore Activities: The allocation of expendituresto
onshore areas is probably one of the more important factors for determining the region-specific
economic impacts associated with offshore activities. These break-outs are important because
they define the localities that are most affected by what happens offshore. There are historic
tendencies for certain onshore support activities to be concentrated in particular geographic
areas. This concentration has historically been primarily in Louisiana and Texas, and has
continued despite the movement of offshore activities into deeper water and into the Central-
Eastern portions of the Gulf of Mexico.

Part of this research included the development of allocations for offshore expenditures, by
commodity categories outlined in Table 2.1, to the 10 major onshore regions defined by MM S
that has been presented in Figure 2.1. Additional areas included in the analysis include the non-
coastal Gulf of Mexico, and Rest of US/World (ROW).

Gulf of Mexico OCS Coastal Areas

;El‘-‘l“l
gy

1
sy

a 150 300 600 Miles

Figure2.1: MM S Gulf of Mexico Coastal Areas.

2.5 Data Collection Issues and _Challenges. During the course of this analysis, two data
collection issues became particularly important:

Q) How to identify, locate, and secure reliable sources of information that did not
require the use of survey instruments; and



2 How to reconcile reported accounting information to economic factors examined
in traditional input-output modeling.

The first issue was the more problematic of the two and one that can confound time-sensitive
MMS socia science research. This research needed to find a way to collect information that did
not use survey or survey-type instruments. Therefore, mailing survey questionnaires to
numerous companies operating offshore was not allowed. This restriction on data collection is
placed on MMS, and other federal agencies by the Paper Work Reduction Act of 1980, which
was reauthorized in 1995.

This purpose of the Act is to minimize the paperwork burden the federal government places on
the public and to improve the quality and use of federal information (Lauterbach, 2000). The
Act aso requires each federal agency to seek and obtain approval from the Office of
Management and Budget (OMB) before requesting information from ten or more persons.
Furthermore, any reporting, record-keeping, or disclosure requirement contained in a rule is
deemed to involve ten or more persons. OMB approval is also needed to continue a collection
for which OMB’s approva and the validity of the OMB Control Number are about to expire.
OMB usually approves a collection for a maximum of three years.

In order to use a survey-based approach for this research project, a survey instrument review
process would have been initiated that, under the best of situations, would have taken six to eiv 5this research pr






Section 3: Alternative Methods and Approachesto Modeling Economic I mpacts

The previous section of this report outlined the main methodological issues associated with
developing unique offshore production function, total cost, and alocation information. This
section, divided into two parts, will discuss the actual mechanics of compiling information in
each area. First, the production function and total cost information analysis, per activity phase, is
discussed. Second, the collection and results from the onshore allocation analysisis described.

3.1 Exploratory Drilling: The first task undertaken was a comprehensive search for
information that decomposed costs into specific cost categories for exploratory drilling activities.
Such information would facilitate the development of an expenditure profile. This research
canvassed a number of areas that included trade journals and magazines, technica reports,
government research and analysis, and the academic literature. The research revealed little to no
publicly available information. The only source identified was a drilling cost survey conducted
by the Independent Petroleum Association of America (IPAA) in the early 1990s. The purpose
of this IPAA survey was twofold: it examined cost allocations (expenditure profiles) for typical
drilling activities, and it attempted to track cost inflation, by component, across time. This
survey, unfortunately, suffered from two shortcomings. First, it examined only onshore drilling
and equipping wells. Second, the survey was discontinued for cost reasons in 1994, and even
here was aggregate continental United States data.

Given the lack of available information, the research turned to alternative information sources.
The first aternative source of information that was relied upon came from industry. A number
of industry sources offered accounting information on booked annual expenditures for
exploratory wells. These accounting reports are referred to as either Allowances for
Expenditures (AFE) or “Post Well Critiques.” The information is provided in an accounting
format, and more specifically, in the accounting format of any given company providing the
information. The challenge in using this data was to take identified expenditure categories and
reconcile them to standard Implan codes.

The second source of information relied upon was a type of engineering project cost estimation
software known as Fieldplan Pro. This software, developed by Brown and Root, is regularly
used by the MMS GOMR Office of Resource Evaluation for a variety of purposes. This
software is developed in a manner that allows users to “price-out” a particular oil and gas project
under different drilling and/or production configurations in the Gulf of Mexico. In this portion
of the analysis, a number of hypothetical projectsin the Gulf were developed and run through the

11



perspective in understanding the difference in cost and expenditure alocations. Third, Fieldplan
breaks costs into categories without any assumption on who performs those functions. This
helps avoid the problem associated with contracting services. All costs are “internalized.”

Appendix Table A.1 presents a breakout of the estimated exploratory drilling expenditure
profiles. Expenditure profiles for each water depth have been presented in a column. The far
right column presents a simple average across all water depths. The overwhelming proportion of
expenditures for exploratory drilling falls into Implan Sector 38: Oil & Gas Operations. This
sector classification is essentially a “catch-all” category for a number of different activities that
includes technical engineering work, drilling work, mobilization, site preparation, rig moving
expenses, among others. After consultation with industry sources, it was concluded that a large
portion of shallow water drilling costs were allocated to contractor services. As operations
moved into deeper waters, more of these activities tended to be performed by more in-house
personnel, hence the relative decrease in Implan Sector 38 activities. The remaining expenditure
categories include: oil and gas field services; instrumentation; and transportation (air and water).

Deviations across water depth were relatively minimal since the output from Fieldplan Pro was

relied upon quite heavily. This is particularly true for Implan Sector 38 expenditures, which is
the main cost driclaer depth ¢ -13.8 TD -0.017rAd gas fiel13.8 or 38txssr The far 484 ( )f( )dustry bsitl

12






Table 3.2: Comparison of Water Depth and Development Drilling Depth
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there are some differences worthy of note. First, Sector 38: Oil & Gas Field Operations, which
consists primarily of engineering functions, is stable in absolute value across water depths. On a
relative basis, however, these activities decrease in the deep-water categories since a number of
other activities are strongly influenced by water depth. This is most notable in both air (water
decreases as a percentage) transportation and insurance costs, which increase dramatically as
operating water depth isincreased.

Clearly, transportation costs increasing as water depth, and hence, distance, increases probably
comes as no surprise. What is interesting, however, is the increase in insurance costs. Theory
suggests that insurance premiums should increase as the net expected value of a loss increases.
This can change by either higher probabilities of a loss, or increased value of lost equipment,
production, property, and life associated with deeper water activities, ceteris paribus.

Total costs were developed using the EIA price-out approach. These total (annual) costs have
been presented in Appendix Table A.13. These costs appear to be reasonable and follow
relatively stable trends. Costs are increasing over water depth, but in a fashion that seems to
account for strictly depth-specific costs such a transportation (deeper water translates roughly to
further distances) and insurance (deeper water trandates into higher expected value of a loss
associated with an offshore accident).

3.4 Platform Fabrication: Publicly available information on platform fabrication is sparse.
Some recent media reports, for instance, have been known to cite total cost estimates for
constructing platforms, yet these reports are usualy sporadic, isolated, and focus on the more
recent (deepwater) projects. In addition, these reported figures can often clutter total project cost
information with total platform-specific costs.

Early in the project, some generalized, but highly subjective information, from the University of
New Orleans School of Naval Architecture was secured. The opinion oriented nature of the
information, along with the lack of breadth in its scope led to searches for supplementary and
corroborating information. Given the lack of published aternative information, this research
turned to the Fieldplan ssimulation tool as a source for verification and to supplement the
information provided by UNO.?

Fieldplan runs examined three different construction options within each different water depth.
Each option, however, was limited to a “typical” type of platform/offshore structure. 1n the 0-60
meter water depth, for instance, three different fixed platform structure configurations were
examined. The 60-200 meter category also examined fixed structures of a much larger scope
than those employed in shallow water. In the 200-900 meter category, the
fabrication/installation of three different types of tension leg platforms (TLP) were examined. In
the 900 meter and deeper category, three different configurations of a Spar were used as the
typical platform technology.

The next step in the analysis was to classify each of the engineering cost components to Implan
codes. Subsequently, a set of blended estimates was devel oped based upon the three simulations.

2 UNO was sent atable of likely platform fabrication cost components and asked to “populate” the table based upon
subject matter expertise across various water depths.
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modeling in mind. Second, FERC information could have certain biases since major
transportation companies, that have both onshore and offshore operations, will dominate the
sample.

In terms of using the FERC information, the initial challenge was to separate the important from
unimportant information. The first report examined was the balance sheet, or capital asset
composition, for each offshore pipeline company. In examining this information, the analysis
concentrated on only those companies with offshore assets that file a FERC Form 6. The second
report we examined was the income statement, that highlights maor annual expenditures
associated with output, or in this case, through-put.

The first task was to remove companies from both reports (balance sheet and income statement)
that did not have offshore assets. The second step was to segregate companies by the primary
water depths in which they operate. This was a required step since data is filed with the FERC
on a “per-company,” as opposed to a “per-pipeline,” basis. Companies were assigned to water
depths based upon the miles of pipeline segments they owned/operated within certain water
depths. Pipeline segment ownership statistics were compiled from the Foster Associates survey
on offshore pipelines, that is actually generated from data collected by the MMS.

The next step in the analysis was to map the cost and asset categories into Implan sectors.
Fortunately, costs for all offshore pipeline companies are required to be filed under a FERC-
defined Uniform System of Accounts (USOA). Our job was to map these USOAS into Implan
Codes. After the relevant sectors were identified, two sets of allocationg/profiles were developed:
one associated with capital expenditures, and the other associated with operational expenditures.

The capital and operation expenditure profiles can be found on Appendix Table A.5 and
Appendix Table A.6, respectively. Both of these profiles tend to be more erratic than most all of
the other expenditure profiles developed during the course of this project. For the pipeline
capital expenditures, a good portion of the allocation was concentrated in Sector 50 (New
Natural Gas Facilities). The next most significant category was in Sector 313 (Oil and Gas
Machinery).

The operational expenditures were concentrated heavily in Implan Sector 444 (Natural Gas
Utility Operations). The next closest expenditure percentage was concentrated in Sector 56 that
represents maintenance and repair of generally unclassified infrastructure investments. In
general, both Sector 444 and Sector 56 are generalized “catch-all” categories for utility activities.
This seemed to be the appropriate delegation of costs since these assets are primarily utility-
oriented in nature.

Total costs for pipeline construction and operation were developed from two different sources.
Construction costs were taken from the annual survey of pipeline construction costs reported in
the Oil and Gas Journal. These construction costs are summaries of reported costs provided to
the FERC in the Certificate of Need and Convenience filings that are required to certify pipeline
construction operations. Operational costs, however, were developed from the FERC Form 6.
The same method of allocating offshore pipeline companies to water depth, and then calculating
costs, was facilitated.
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3.6 _Gas Processing and Storage Construction and Operation: The process of estimating gas
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estimates of typical spill costs and expenditure profiles based upon past spill information that has
been collected for the Gulf of Mexico.

Three main sources of information were consulted in the development of total oil spill costs and
cost expenditure profiles. These included: the Oil Spills Intelligence Report (1998); the Oil
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water transportation. Transportation is needed not only for moving crews in and out of the Gulf
to remove structures, but also for removing the structure themselves.

Total costs were taken directly from sources provided in the CES-LSU report. These costs come
from surveys of actual industry experience, and expectations for the types of costs that will be
increased in the future. We extrapolated some of the past experiences, for instance, to develop
very deep-water costs. This extrapolation was developed using a statistical estimation of the
relationship between costs and water depth for past industry abandonment experiences. Given
the lack of experience in deepwater abandonment, this was our only objective means for
estimation.

3.10 Onshore Allocations of Cost:
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Section 4: An Application: Modeling the Impacts of Offshore Activitieson Coastal
Louisiana

4.1 Introduction: The primary purpose of our work has been to develop estimates for the cost
characteristics of offshore oil and gas operations. Our secondary objective has been to develop
estimates of the economic impacts of offshore activities on coastal Louisiana. This analysis will
serve as a case study, and test for reasonableness, for our estimates of offshore expenditure
profiles, activity costs, and onshore alocations.

The impacts that have been ssmulated in this study are based on the MMS proposed lease
program for oil and gas well developments in the Gulf of Mexico regions for the period 1997-
2031. Our analysis was limited to an investigation of the economic impacts associated with
exploration, development, and production activities. Exploration wells are wells drilfed in search
of new oil and/or gas resources usually to find and produce oil or gasin an unproved area; find a
new reservoir in a previously productive field in another reservoir; or expand the limit of an
existing reservoir. Development wells are drilled within the proved area of an oil or gas reservoir
to the depth of a productive stratigraphic horizon, and they are used for potential production or to
increase the production of a hydrocarbon accumulation discovered and delineated by previous
drilling. Production wells are successful and completed wells that currently produce oil and/or
gas. Important indicators of levels of economic and social aspect development in the designated
coastal communities are presented below.

Table 4.1 Demogr aphic, Social, and Economic Indicator s of L ouisiana Coastal Areas (1996)

Area Number of | Total Personal Income per
Region (sq miles) |Population|Employment| Households | Incasaen4§000) |17t ouseaisb(ags 21.3649.24 337ES

LAL 4,403 492,449 284,040 177,916 9,833,829 55,272
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4.2 Review of Impact Analysis Methodologies. Impact analysis in a region focuses on the
interaction between economic policy changes and the implications that these changes have on the
local economy. Thistype of analysis can estimate the effect that a change in economic policy, or
shift in major industry decision, can have on a variety of agents within the local economy, such
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Models that can be used to examine direct, indirect and feedback effects of exogenous policy
shocks are more useful for forecasting change and making policy decisions than are models that
can only show direct impacts. Thisis because, in reality, the workings of alocal economy shows
inter-sectoral linkages, implying that the effects of a particular policy will not only be felt by the
sectors directly impacted but also by other sectors directly or indirectly linked to that sector
(Shaffer, 1989). Examples of such encompassing models constitute the class of inter-industry
models. It is this type of model that is employed here. Hence, the choice in this model is to use
inter-industry analysis models because of their general equilibrium holistic treatment of the
economy.

4.3 Inter-Industry Economy Wide M odels:
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market income and transfers, and SAM explicitly accounts for all monetary flows in the
economy. Therefore, SAM provides a consistent picture of the flow
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Regional impact models based upon survey methods are sparse given the significant costs
associated with their creation. In contrast to the survey-based models, there are non-survey-based
models, or the so-called “ready-made” approaches. Strictly non-survey techniques attempt to
depict regional transactions without recourse to detailed primary data, using procedures that have
been described as essentially mechanical. In non-survey models, national coefficients, aregion's
share of national production of goods and services, are modified based on aggregate regional
data to produce estimates of regional coefficients using a variety of approaches including RAS,
location quotients, supply-demand pool, or some other statistical methods (West, 1990).

These types of non-survey based models are very common, particularly in the U.S. Some of the
popular ones include ADOTMATR, RIMS, RSRI, GRIT (for Australia), and Professional
(IMPLAN). The IMPLAN modeling system, originally developed by the U.S. Forest Service, is
by far the most popular of the ready-made approaches. These models are very tractable in cost
and time to utilize, especially with rapid advances in computer technology. Evaluation of the
impact studies' results using these models seems to suggest no significant differences in
aggregate estimates obtained for output and income, but large differences were observed with
respect to employment (Brucker, et al., 1987).

Between the extremes of survey and non-survey models lie those models that combine survey
and non-survey data to depict regional economic structures. These are called the regional hybrid
models, and they combine information from a field survey with a ready-made format such as the
IMPLAN. Econometrics, linear programming, published data, or budget approaches may be
used to generate the required coefficient from data collected from surveys. These coefficients
are incorporated into the standard models in existence to simulate policy impacts in the region(s)
concerned. In current practice, especialy in the U.S, ready-made models are the preferred
approach by regional analysts, because they seem to combine the advantage of cost-effectiveness
with timeliness desired by decision makers (West and Jensen, 1993).

This study relies on IMPLAN for our basic model construction. However, our study can be
described as a hybrid approach to economic impact modeling since we have incorporated
industry-specific information on offshore oil and gas activities, by water depth, into the
IMPLAN framework. Such an approach allows us to specifically model those sectors of the
coastal Louisiana economy for which we are most interested. For other sectors, we will facilitate
the more generalized default information provided within the IMPLAN model.

4.5 Regional Multipliers and Impact Analysis: The concept of multipliers is centra in the
understanding of regional economic models, because it defines and forms the basis of impact
analysis. Multipliers are based on the fundamental notion that one person’s expenditure is
another’s income, and since consumption usually increases when income increases, any extra
expenditure feeds through into further expenditure. These effects become smaller and smaller
through each spending round due to leakages.

The idea of multipliers hinges upon the difference between the initial effect of an exogenous
(final demand) change and the total effects of the change. The total effects can either be captured
in terms of direct, indirect, and induced effects. Direct effects are the changes in the industries to
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which afinal demand change was affected; indirect effects measure the changes in inter-industry
purchases resulting from the new demands of the directly affected industries. Induced effects are
those changes in spending from households as income or population increases or decreases due
to changes in production (Miller and Blair, 1985).

Multipliers can be constructed in terms of output, income, employment, or value-added with
different policy implications. There are four different multipliers commonly used in predictive
modeling: Type I, Type Il, Type Ill, and Type IV. Type | multipliers measure the direct and
indirect effects of a change in economic activity. Type Il captures both direct and indirect effects
while taking into account the income and expenditures of households in addition to the inter-
industry effects. Type Il uses the Type | results to generate further economic activity by
focusing the effect of the change on employment. Type IV (Madden and Batey, 1983) is based
on patterns of spending between local residents and currently unemployed local residents.

4.6 The Coastal L ouisiana Economic Impact Model: A typical non-survey or ready-made
regiona model such as IMPLAN is, in effect, a stepped-down national model. As explained
previoudy, in such models available regional data can be used to improve model accuracy and
validity. The basic foundation of the SAM models of the Louisiana economy is the IMPLAN
database. In keeping with general practice, modificatio