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EXECUTIVE SUMMARY

Iatroduction

‘This report contains data on 0CS development and some financial
implications for the state, But ;he major portion of ths study is
conéerned with alternative methodologiles, and their related éﬁalgat%pns,
which can be applied to measuring the impact of pefroleum and gas mining
activity on the Outer Continental Shelf (OCS) adjaéent to Louisiana, Fdr
purposes of this report the OCS extends seaward from the outer 3 mile
limit‘of.the state's jurdisiction to the 1imi£ of the gontinental_margih.
The dCS adjécent to Louisiana lies seaward‘betweén the extenﬂed staﬁe's
'.boundgfy lines with‘Tean'énd,Louisiana;”'Affer consultations with indust;y
and govérnmént officials ahd after consulfing USGS pipeline maps, we deter—
mine:vir';thatv \‘rirtual._ly' all of the oil and gas produced in the Lotisiana 0CS
édmes ashore in Louisiané...At the extreme boundaries of the Louisiana'OCS‘
a very small quantity of gas comes ashore.in Texas and MiSsisSippi’but the
amdunf is insigﬁificént; Similarly, virtually no oil or gas producéd in the
offshore areas of Mississippl or Texaé comes. ashore in Louisiaﬁa.  Thus,
there is little justification for the concern that Louisiana 0CS productidn
is initially'impacting othér states, nor that their OCS prpducfion is
initially impacting Louisiana. Of course, the disttibution of OCS oil and
gas after it cpmes ashore in Louisiaﬁa could not be deterﬁined.

Although this report was to contain only a methodology of 0CS impact,
we decided to include.data and data sources, where available, and é dis-
cussion of a few salient features of the OCS not germane to a narrow
methodological study. Most of these features are contained in the‘firsf

chapter.
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Chapter 2 contains a;survey of the literature--except for specific
figcal impact literature and environmental impact literature which are
prese?ted in Chapters 6 and 7. Because the impact methodology proposed
by ué'is based heavily on the input-output technique, Chapter 3 presents
a summary of input-output technology. One cannct begin an OCS impact
study unless he is reasonably familiar with the production and pfocésses of
the 0CS industry. Chapter 4 suﬁmarizes these processes.

Chapter,S presents the methodblogy for estimating OCS related expendi-
turesAand their impact on Louisiana. Chapter 6 ié concerned with the metho-
dology of estimating the fis&al impact on Louisiana's éovernments éﬁd

Chapter 7 briefly discusses the environmmental impact and literature. The

major points of each chapter are summarized below.

. Chapter 1: Louisiana 0CS Activity: An Overview

¢ Although it is estimated that remaining reserves on the Louisiana
0CS are 3.3 billion barrels of oil and 33 trillion cubic feet, the.
year of péak of crude oil production was 1970, and even with a
national energy policy of accelerated development, many experts be-
lieve that future annual production will not surpass 1970. However,
 Louisiana OCS is expected to continue a major role in OCS development.

¢ The Federal government rebates to the states 37 1/2% of revenues ob-
tained on Federal lands situated within the boundaries of these states,
Although offshore as well as onshore development occasions similar im-
pact burdens and similar absence of state taxing authority, states
receive no Federal funds for offshore induced impacts.,

¢ Over a period of 14 years (1960 to 1973), Louisiana~~including the
Louisiana 0CS--provided an avetrage of 60% of the Bureau of Land Manage-
ment's mineral revenues but received an average of 3/10ths of one
percent of BLM's allocations of mineral revenues to all states.

o Alaska, Montana, Oklahoma, and Wyoming are receiving $36,745, §9,677,
$7,492, and $5,307, respectively, per employee on Federal lands, but,
if one includes the Louisiana 0OCS, Louisiana is obtaining impact funds
of $12 per employee on Federal lands,

® During FY1976 and FY1977 it is estimated that Louisiana severance tax
revenue will be $505 million and §$468 million or 25 percent and 23
percent of total state revenues,
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© Total state oll and gas revenues--including royalties, bonsues,
rentals and severance taxes will decrease from 35 percent of state -
revenues in FY1975 to 32 percent in FY1976.

¢ Five methods of estimating OCS direct employment are given in the
report. The recommended one is a direct survey of the industry.
One such survey taken in 1971 estimated 38,000 direct 0CS employees,
A less preferred method which is still better than other altermatives
is to apply a crude oil production ratio to state oil and gas mining-
employment. (SIC Codes 131, 132, 138).

¢ Cameron, Plaquemines, and Terribonne parishes have 36%, 27%, and 24%
of their total employment engaged in oil and gas extraction.

. Chapter 2: Survey of the Literature

¢ Three studies have been done on the impact of the OCS on Louisiana.
None of these studies present reliable estimates of the net impact
costs.

_ © Numerous OCS. impact studies fér other regions have been completed but
all of these studies attempt to predict the onshore impacts of future
OCS development in their regions., It is very simple to criticize all
impact studies but we thought the best studies were the Mid-Atlantic
Regional Study (2.3,4.), O0CS 0il and Gas—-An Environmental Assessmént
(2.3.6.), and the Florida Coastal Policy Study (2.3, 8.).  This latter
study estimated the predicted Florida OCS impact on Manatee. County,
Florida. The unique feature of the study was its use of detailed‘ o
methodology and surveys rather than use of averages, We make a similar
recommendation in Chapters 5 and 6 of this report. ‘ S

Chapter 3: Impact Methodology--An Explanation of the Net Benefit Approach :

¢The basic methodology proposed for measuring Louisiana's net benefits
from its OCS activity is the input-output (I-0) technique which is"
summarized in this chapter. We find the 83-sector Louisiana input- -output
table generally suitable for this analysis with a few alterations as
follows:

(1) the separate identification of the gas processihg'industry

(2) the separate identification of the 0CS o0il and gas from'the onshore
0il and gas industry ‘

(3) the separate identification of the OCS oil industry from the OCS -
gas industry

(4) additional data from direct surveys be integrated into the model
‘to supplement currently available from location quotients.

&hapter 4: The Institutions and Procedures of the 0CS Industry

*The major stages of OCS development are‘geophysiCal‘»eipioration,
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exploratory drilling, field development, production, transportation
and storage. FEach of these stages is discusged in the text.

# Within & few years water depth will be no techmnological constraint on
0CS development, In fact, 1if the world price of oil permits, the
major source of new oil on the Louisiana OCS will probably be beyond
the 1000 feet depth.

Chapter 5: Measuring the Net Benefits of OCS Activity to Loulsiana

*Firms directly engaged in OCS operations require labor, materials,
-equipment, supplies, and services produced on-shore in Louisiana and
elsewhere. These expenditures in Louisiana are referred to as the
direct demand-induced expenditures, which are classified as labor,
capital, and supply expenditures. Direct-demand induced labor expendi- ;
tureg. on the OCS can be estimated by applying a formula (provided in text)
‘to the Census of Mineral Industries which is published every 5 years. An
earnings Index can be used for years within the five year interval. An
alternative technique for estimating direct OCS labor expenditure
utilizes data from BLM which shows the number of employees, and their
average wages, per rig, per platform, service support, etc. These
data can be converted to a common dimension and multiplied by the
average number of wells drilled to obtain estimated labor expenditures.

¢ Direct capital expenditures are estimated by methods similar to those
employed for estimating direct labor expenditures. Basic data from the
Census of Mineral Industries are used. Direct supply expenditures
cannot be estimated from the Census data. However, an’ ‘independent study
of non-labor operating and maintenance costs ekpenditures enabled us to
calculate the per well costs and to multiply these unit costs by the
number of producing wells,

¢ A1l of the direct, demand induced expenditures estimated above are total
purchases from both Louisiana and non-Louisiana firms. The share of these
non-labor expenditures which represent purchases from Louisiana firms
can be obtained in two ways. First, major OCS firms can be surveyed to
determine the percentage of their non-labor expenditures purchased from
Louisiana. In order to be compatable with the input-output technique,
these expenditures should be broken down by the 83 industries im the
input-output model. Indeed; it would be helpful if the offshore state's
input—~output model separated offshore from onshore oil and gas production.

@ An alternative approach is to take industry's casual estimate. In a
study by Mid-Continent 011 and Gas Association it was estimated that 607
of all capital costs and 80% of all supply costs were Incurred in
Louisiana. Once the value of Louilsiana purchases has been determined,
it must be broken down by industry source for use in the input-output
model. In the absence of survey information, the only technique for

"doing this 1s to assume that the input structure of OCS activities 1s the
same as that of the "Crude Petroleum and Natural Gas" sector of Louisiana
input-output model. ' :



¢ Baged on some simple empirical studies conducted by the authors, it was
concluded that OCS production had relatively little effect on the loca-
tion of refineries in Louisiana, but that 1t does not have an impact on -
the location of chemical plants and gas processing plants. The expected
increments in output of these plants could be multiplied by the co-
efficients of these industries to yield the net increases in outputs
of their supply industries. .These estimated amounts must be added to
the Louisiana input requirements necessary to satisfy OCS activities
in order to obtain the final demand vector. Unfortunately, the gas
processing industry is not separately identified in the state s input—
output model. S ;

¢ The OCS indirect. effects are obtained from the state s input-output
model as described in the téxt.

# After all of the above estimatés have been calculated ome will obtaln
the total OCS expenditure impact on Loulslana. However, this expendi=
ture impact 1s not equal to the economlc impact because some Louisiana
residents will have moved into the state as a result of OCS activities
and we believe that only the incomé increases of state residents
prior to the increase in OCS activities should be included. Also, many
-+ of the Louisiana owned factors of production would have béen otherwise
employed if OCS activities did not exist. For example, if a Louisiana
resident would have earned $1000 a month in the absence of 0CS activities
and he is currently earning $1500 a month in an OCS related occupation,
only $500 a month should be included in the net-benefit calculations.
ASection 5.5. is devoted to estimating the net increase in labor, caﬁital .
and ‘land income as a result of the OCS activity.

' Chapter 6: Procedures for Estimating Net Fiscal Impacts-FfomtOCS Activity

°A brief review of other fiscal impact studies is presented in this
chapter. Because these studies were directed at estimating the impact
of future OCS developments, they did not attempt to estimate the actual
fiscal costs of 0CS development. :

# One procedure employed in estimating OCS is to estimate tax payments by
OCS related firms and individusls and then to compare these tax revenues
to the average state-wide per capita revenues. In addition to other
methodological problems, we argued in Chapter 5 that the ‘use of average
ratios tends to seriously underestimate the fiscal impact of 0CS develop-
ment. Other studies attempt to estimate separately the OCS related
fiscal costs and benefits, but they extensively employ average ratios.

o A procedure for estimating fiscal impact utilizing average ratios is
shown but, if funds are available for a more detdiled study, we do not

reSommend their use.

_9Based on a preliminary study, the 17 parishes located in coastal
Louisiana have higher public service operating costs per capita than
the average of other parishes in the state, Thils suggests that a future
impact study might focus on particular parishes as well as on statewide

impacts,

00CS related cost impacts on. the state .are separated into. population—.
created impacts and production—created impacts and into operating and
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capital costs. In order to be able to estimate the population-
created Impact, 1t 1s necessary to identify whether or not an 0CS
worker resides in Louislana, This data is not currently available
and, as suggested in Chapter 5, estimates will have to be obtained
from the industry. Specific enumeration techniques are supplied

for estimating population and production created demands. Although
quite expensive, these techniques would yleld more reliable estimates.

*0CS related tax revenues can be estimated through input-output
techniques discussed in Chapter 5 or through specific enumeration
techniques. The major flaw in the input-output apprdach is the
assumption that tax revenues are proportional to the level of
activity. This is particularly not true for property taxes, at
least not in the short run.

Chapter 7: Environmental Costs and Benefits

o A model of estimating the net environmental impact of OCS development ;'
is beyond the scope of the report but this chapter is included because
of  the - . potential importance of such an analysis to the state,

A brief summary,of the nature of the problem is discussed below.

¢Positive environmental benefits may accrue from the drilling plat-
forms functioning as artificial reefs which attract and support marine
life in the Gulf. Negative environmental benefits result primarily
from damage to the life supporting functions of the wetlands by
damaging the marsh grass which are an important food source for the
fisheries and other wildlife. This is a particularly important
impact for Louisiana becadUge its coastal area is characterized by a
mixture of brackish and saline water in approximately 4 million acres
of estuarine marshland--one of the world's most eXtefisive coastal
wetland areas. Because of Louisiana's unique coastal area, the net
environmental costs are important variables in any generalized benefit-
cost study of OCS activity off Louisiana. But such costs are the most
difficult to analyze because of the common property nature of the re-
sources. To the extent that the private property owner captures all of
the benefits from the productivity of his land, there is no environmental
problem because the cost of these envirommental impacts will be re-
flected in the price the landowner requires for the sale of, say,
land for pipeline passage. The serious environmental problems arise
when landowners do not capture all the social benefits proﬁided by
their lands. The landowner, for example, does mnot captﬁre the food
value of his marshland to numerous species of fish which migrate
along wide sections of the Louisiana coast. Thus, the individual
landowner would not consider the value of the decreased food production
when selling his land,

This problem of the commons is not automatically solved through re-
gional planning, or coastal zone management because there is'mo
readily apparent value one. can assign to the common property, e.g.,
to salt water intrusion, the value of the food, or even to the value
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* .
of a fish in the seas, Values of figh catch are incorrect values

to use because they will, in the long rum, reflect the cost of re-
sources, such as labor, boats,. nets, etc., employed in catching the
fish

Thug, one of the more important OCS cost impacts on Louisiana

citizens defies apparent measurement, Perhaps some very approximate
estimates, which are beyond the scope of this study, could be made
through more intensive research. In order to accomplish this research,
we need the input of envirommental scientists to determine the physical
and biological cause and effect relationships, LSU's Center for Wet-
land Resources, and other environmental research organizations, have
recently done considerable work in this area, Secondly, we need the
input of ecoriomists who are able to grapple with problems of assigning
values to common property resources and to make recommendations in

the decision-making trade-off process between additional fish versus
additional 0il, - Third, the environment .should, as other resources,
‘be: incorporated into a state input—output table to determine the
multiple generating or constraining effects of environmental change.‘_'

i

Concluding,Recommendations:

a The general methodology proposed in this report is based on the
existence of the state's input-output table. Although this model was

. recently developed by using location quotients, these data should be
supplemented by employing idustry survey techniques, especially in the o
oil and gas and chemical industries., Secondly, we would recommend that.
the offshore oil and gas industry be separated from the onshore oil
and .gas industry because their inputs vary considerably, It is also
désirable to separate the offshore 61l industry from the offshore gas-
industry, but their joint production may make this very difficult,

® We recommend that in developing the offshore oil and gas industry -
sector that special surveys be taken to determine the labor, capital,
equipment, and“supplies which the industry purchases from Louisiana. ..
The residency of 0OCS workers,would also have to be determined. Although
this data would only have to be gathéred every ten years, it will be
an expensive undertaking. It is suggested that the Louilsiana Department
of Conservation which is sponsoring the state input-output model and the
State Planning Office, which is heavily involved in coastal zone
‘management’seek the financial and technical assistance of the Bureau .
of Land Management, and the U.S. Geological Survey in obtaining the
basic data. Industry officials should be asked to participategand
financial or other assistance should be provided to industTy to ease
their investigating and reporting burdeng The Louisiana Department of
Revenue should be reguested to provide assistance on the fiscal impact
section.

*For a further discussion of the fish valuation problem see David B.
Johnson, "Selected Data on Commercial Fisheries in the Superport Région,
in Recommendatiéns for the Environmental Protection, Report 3 .Louisiana
Supérpott Stidies. Center . for Wetland Resources, Louisiana State University,
Baton Rouge, Louisiana, 1974. .
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There 18 mno exlsting methodology which can be employed to integrate
satlsfactorily the environmental impact into a general economic im-
pact methodology. A considerable number of studies have focused

on the pollution outputs per unit of economic activity but there
has been relatively little quantification beyond this. Most impor-
tantly, the economic value of these environmental effects are not
well quantified, although economists have been able to assign some
economic values to some effects. Much additional work needs to be
done in this area., Finally, the interdependenciles of the ecological
and economic systems have been recognized in only a very elementary
form. Hence, there are three stages of development critically
needed in this area before a general impact analysis can be made:

(1) Quantification of physical ecological dose-response functions
(2) Determination of the economic value of these effects

(3) An integration of the ecological effects into the economic model.
This suggests the development of some type of economic-ecological
input-output model.

Even 1f technically feasible, the development of the three stages
listed above would be very expensive and would require a number of
yéars to complete. Without them, however, any impact analysis will
be incomplete.



CHAPTER 1
LOUISIANA OCS ACTIVITY--AN OVERVIEW

1.1. ‘Introductidn

‘ This chabter.presénts én.overviﬁw of thé';quiéiané Oﬁtéf‘Cdﬁtinental
Shelf (0CS) ﬁro%iéms and issues. Tt begins with a definition of the ocs,
and continues with a discussion of the significance of 0CS oil and gas
‘ﬁfbdﬁcﬁioﬁ>aﬁd a compéfative'anaiysis‘aﬁéﬁg major mineral §r6dﬁcihg

dtates 6f Federal revenue Bhatiﬁg‘for:ﬁiﬁéral b*bdubtidﬁ dnlfédér51 1aﬁds.
This 1s foliowed’byban exémination of the impbftan¢e of oil-and gas‘
revenues in Louisiana's reveﬁue‘st;ucturé. Fihélly, the importance of
estiﬁating employment on the OCS prompted the aufhdrs to present in this

ovetview chapter several alternative estimating methods and to examine the

_distribution of OCS employment by parish.

1.2. The Outer Continerntal Shelf

The Outer Continental Shelf (0CS) is a subparf of the COntinental
méfginvwhich is an extension of the continental léhd mass and extends

out to sea to a depth of apﬁroximately 4600 méteré;‘ The exteht of



U.S. legal control 6ver natural resources on the contineﬁtal margin 1s
not clear. fhe Truman Proclamation (1945) unilaterally asserted U.S.
jurigdiction and conérol over the nagural resources located on the
accessible subsoil and seabed of the U.S. Continental Shelf. 1In 1953,
Congress ratified this proclamation by passing the Outer Continental |
Shelf Laﬁds Act, establishing rules and procedures for the leasing of
property on the U.S. Continental margin éor'purPOSes of mineral eXtraction.
This Act of the U.S. Congress was internationalized in the 1958 Geneva
Convention on the Outer Continental Shélf which stated that the coastal
hations had jurisdiétion oVér natural resources on the continental shelf
to a dépth of ‘"200 meters or, beyond thét limit, to where the depth of
the superadjacent waters admits of the exploitation of the natural resources."
| Because of the exploitability clause,‘there has been considerable con-
troversy about the actual seaward boundary of the coastal nétion's control,
The Law of the Sea negotiations may poésibly resolve this controversy by
adopting some measure such as depth, gradient or aistance from shore'(e.g.,
‘200 mileé) to mark the seaward limit of the coastal nations' control of
mineral résources.
According to recent Supreme Court decisions the State of Louisiana
has jurisdiction to a three mile limit whereas, due to original grants
to Texas and Fiorida (Gulf side) before they entered the union, their

state territorial boundaries extend approximately 10.5 nautical miles.



This greatér_offshore area controlled by Texas partially explains the
. greater percentage of oll and gas produced within its state offshore
area than is produced within Louisiana's offshore territory.
Althdugh_thé structure of international laﬁ which might result from
the La& §f’the Sea negotiations, or from independent bilateral or multi~
lateral negotiations, could have significant effgcts on the development
of the‘offshore ﬁiivand gas iﬁdustries, these potential changes wiil
not affect this study sinée’its pufpose is to develop the methodologiés
which can be employed to measure the iﬁpagt of that oil énd.gas produc-

tion which'actﬁally does occur.

'1.3. Offshore 0il and Gas Production

The development of 6ffshoxé petro1euﬁ'pré&héticn beganﬁé”f_
"States Outer Continental Shelf (OCS)'dff:the‘Lbuisianq:¢OQS? j£ 
“late 1940's. The ekperiéﬁce‘aﬁd tecﬁnbiégicai é&vances»madeiéi;Eéﬂfhét ;
time have 1éad.t6'ektéﬁsi§e’008'prodﬁctﬁbh_tﬁfdth@ut‘thé_wéflaliip;é}té‘
the differént.nature of offéhbré productibﬁ, é‘briéf'eiplanafioﬁ éf the
Aexploratory éhd prOJUCtionvcﬁﬁabilities of bﬁfgﬁére'petfolehmvﬁining may

be helpful. ' | ‘

Pefroleum search dnd rqcoVery operations on the OCS are sepérated info_

a number of phases., Firét, geological and geogﬁaphical surveys dre con-
ducted to iéentify areas favorable for the accumulation of hydrocarbons in
the earth's rock structure. Second, exploratory wells must be drilled to
determine the actual preseﬁcé of oil or gas."ﬁecause offsﬁore dfilling
“equipment used in thié exploratory phase must be moved frequeﬁtly, they

are typically mounted on avship or otﬁer movable structure, Third, develop-
ment wells used to éxtraét oil or gas-&réutypicallj drilled from fixed ﬁiatf

“forms ‘which also serve as sites for the 1nstallatﬁon of equipment to'coﬁtrol



and measure fluids produced, to separate gas from the hydrocarbon liquids
and treaters toc remove water and impurities., Storage tanks an& pumping or
compresgsion facllities must also be provided on the offshore facilities.
At pregent, the conventional or fixed platform offers the best solution
to offghore drilling and production operations, Although fixed platforms
have not yet been installed in water depths exceeding 1,000 feet,1 the
technology exists to install fixed production platforms in such water
depths. By.1980, it is expected that under water completion wells will
be installed in water depths of 3,000 feet, Despite the energy crisis
and the prominence OCS production is supposed to play in U.S. energy in-
dependence, the year of ﬁeak crude production for the United States OCS
was 1970 wﬁen 1.15 miilion barrels per day or 12 'pércent of total
U.S. crude production were produced, By\1974, total OCS crude oil pro-
duction had dvecre‘ased to 988 thousand barrels per day or 11 percent .
of U.S.vtotal cru&e 0il produétion; Natural gas production on the 0CS
ipcreased every year between 1953 and 1974, In 1974, tdtél'natural
gas pfoduction on the O0CS was 3.5. trillion cubic feet, or >16 percernt
of total U,S. production. Chart 1-1 shows OCS production ofyéfﬁde oil éﬁd'
natural gas from 1955 through 1974 as a percentage of total U.S, pro-
duction, |

Any national eﬁergy policy whiéh is designéd to lessen United Stgtes
depéndency on foreign sources of crude oil willihave to emphasize the
development and acceleration of OCS production, Even 1f such a national
enefgy policy emphasizes synthetic fuels, coal, nuclear, and the more

' ‘ 2
exotic sources of energy, the projected critical liquid fuels gap™ will

1Shell 011 Company will shortly be constructing a platfofm in the
Gulf of Mexico in water depths of 850 feet,

2See, for example, Energy Research and Development Plan, ERDA—48,
A National Plan for Enérgy Research, Development, dnd 'Demonstration:
Creating Energy Choices for the Future, 1975,
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necesgltate accelerated 0CS development.

Although the peak year of 0CS production has been passed and resources
are dwindling?the relatively large quantity of remaining reserves located
on the 0CS adjacént to Louisiana will insure that this state will have a
vital role to play in.any national energy plan, In 1974, crude production

on the state and federal offshore areas located adjacent to Louisiana

accounted for. 74 percent of total crude produced offshore in the United
States, and 10 percent of total United States production in 1974,
Natural gas production on the state and Federal offshore area to Louisi;ﬁa
accounted for 92 percent of total U.S. offshore ﬁatural gas and 15
percent of theée natural gaé produced in the couhtry.

According to the latest U,S, Geological Survey estimates (December,
1975), estimated ultimate reserves on the OCS (Federal area omnly) off the
coast of Louisiana are 6 1/2 billion barrels of oil and 56,8 trillion
cubic feét of gas. The estimate for Texas is 64  million barrels of oil
and 2.2 trillion.cubic feet of natural gas.3 Thus, when one is speaking
of current offshore drilling activity in the United Statés, he is spéaking
primarily of activity off the coast of Louisiana,

Unlike other states in which a large proportion of offshore production
occutrs within state boundaries, in 1974, 88 percent of Louisiana bff—
shore crude production and 86 percent of offshore natural gas production
were located on the Federal OCS. In contrast, all of Alaska's, .37 per-
cent of Texas', and 82 percent of California’'s offshore production
occurred within the state offshore area. Charts 1-2 and 1-3 show the rapid

deterioration in the percentage of offshore crude oil and gas production

3Ac¢ording to a 1974 U,S. Geological Survey data the Louisiana OCS had
prodiiced" 3% bilTion barrels of 611 and 18757 ¢rillion cubic feet of gas
through 1973, It had 3.3 billion of oil reserves and 33 trillion cubic
feet of gas yet in place. Texas OCS had produced 23.2 million barr .
of oil and .8 trillion cubic feet and had 41 billion barrels of oil and
1.3 trillion cubic feet of gas in place. Reserves are a much "harder"

COncept than ultimately recoverable resources,
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occuring within Louisiana waters, Charts =4, 1le5, and l«6 present the number ~
of active gas and oil wells active on the Louisiana OCS4 and the quantity

and value of oil and gas produced on OCS off the coast of Louisiana.

1.4, Federal Impact Payments to Other States

If oﬁe examines relativé impact costs among‘states Federal policy on
‘sharingimineral revenues obtained from Federal landsblocated ip states
'isvchaféétefized by significaﬁt asymmetries, Louisiana and other coastal
states preéently receive no payﬁencs from the Federal Government for the
rfotentiél‘costs fhey may have to bear for thé‘develbpment of the Outer
Coﬁtiﬁéntal Shelf adjacent to. their areas, This is unlike the Federal
sharing of revenues obtained from mineralléxpraction on Federal lands

ﬁithin the states in‘WHich these Federal.léndé are located, Based on the

provisions of the Mineral Leasing Act of 1920%.tﬁe@'Federal Goyérnment

must febate to the states 37 1/2% of the revenues obtained from royalties,
. Ieaééé; and‘BOnusesAfrbm.@ﬁneral production On;Fedérél lands situated ﬁitHiﬁ‘
. the bouﬁdaries of these states. The funds '"are to be used by such State
~or subdivisions thereof fofxthe construction and mainténance of public

roads or for the support of public schools or other public educational
institutions, as the 1egiélature may direbt%ﬁs bBecause Alaska received

é@ percent of Federal revenue from mineral production on Federal lands when' 1t

was a‘territory, it retained this privilege when it became a state,

4The Louisiana 0OCS is defined as that area seaward of the three mile

state limit which is adjacent to the State of Louisiana and which is
within an area determined by the extensions of the state's boundaries

with Texas and Mississippi. It includes the Federal but not the state
contfolled waters.} :

34 tisie. 191.

848 U.5.C. 439 amended.
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It is true that the OCS is not precisely analogous to the Federal
langs'provision, because the OCS is~locateduoﬁtside the territorial
control of the st#te; 'Bﬁﬁ'Fedé¥al 1ands‘6nshofe-§r beyond the control
of state and 1océl governmehts are_simiiar iﬁ terms of the states' in-
_ abiiit& to tax the mining activity. They are also similar in the fact
tha% the‘development of these Federai lands, both onshore and offshore,
result -in greater state and local expenditures for public support facilities,
_ such asvrbads, fire ana police protection,{éﬁd éducétion.

“It appears clear that‘the intent of onshoré revenue sharing was to_
provide states with ”in—iieﬁ" orlimpact funds Eecausé the states were
',bUrdénéd_with these additional expéﬁditurés but could not tax the Federal

15nd or the activities thereon which wefevthe cause of the additibhai
‘pubiic ekpenditutes; 'Bo;h OffShore, as well as onsho;é, Fedérél land
dévéloﬁmeﬁt occasion similar burdens and similar absence of stéte taxing
"~ authority. However, those.étates wifh»oﬁshéfe Féderal developﬁent'fé—‘
céivetmiﬁerai revenue sharing funds whereas théSe with offéﬁore dévelbpmént
do nof; | | ‘
Although the following statistics are n§t directly relevant to<the
methodology of determining 0CS impact, the authors thought some statis- _
tical comparisons among thosé states .which are’major recipients of Federal
vmiﬁeral revenue sharing.might be interesting.l7 Chart 1~7 shows the Federal
Government's mineral receipts‘frqm Louisiana as a percentage of the Bureau
of Land Management's (BLM) total mineral receipts from all states and BLM's
mineral revenue sharing allocations té Louisiana. For pufposés of this
comparison, BIM's receipts from tﬁe Outer Continental Shelf have teen'

allocated to the adjacent coastal state, As shown in Chart -7, the per

7The5e states are Alaska, California, Colorado, Kansas, LoulBiana,
Missigsippi, Montana, Nevada, New Mexico, North Dakota, Oklahoma, Utah,
and Wyoming.
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CHART 1-7 =~
FEDERAL GOVERNMENT'S RECEIPTS/ALLOCATIONS -
FROM/TO LOUISIANA AS Affgg ENTAGE OF . - -
RECETPTS/ALLOCATIONS FROM/TO ALL STATES
1960 - 1973

100 @

| RECEIPTS FROM LOUISIANA (per cent of total from all statés)

ALLOCATIONS TO LOUISIANA (per cent of total to all states)
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centage of BIM's receipts frof Louisiana vary widely from year to year,
buc over the 14 year period of l960 to 1973 Federal lands located in
.or adjacent to Louisiana have providéd a significant portion of Federal
mineral revenue. Over'this period, Louiaiana provided an average of 60
pcrcent of BLM's mineral revenues, and recelved an average of 3/10ths
of:one percent of BLM?s allocations of(ﬁineral»revenuas po.all‘sqa;as,”,_

Although the differential magnifudes of revenue from Louisiana's,. |
.'Federal land and the allocatioms received from such revenues are rather
sharp, the result is obviously caused by the inclusion of adjacent OCS
revenues. Although the 0CS land is not legally within the state s territory
its impacts are approximately the same. A mining employee in Montana who -
works on Federal lands provides the same additional burden to Montana 8
llocal and state governments as an employea on the OCS causes Louisiana_
local and state governments. Tnus, if navenués obtained on Fé&éral'lands
are Q feasonable proxy for the relative magnitudes of impacted costs--say
.iﬁﬁadted costs are some fixed ﬁeicentage of faderal revenues for all states—-

| S
then Louisiana is bearing 60 percént of the impacted costs of all states
but is receiving only ‘3/10tns of one percent of Federal revenues‘which
supposedly are to be used to-offset these impact costs.,

»Chart 148.presents sone related statistics. = We calculated=the number
of em;loyees working on Federal lands, including the OCS for major producing
states; Employees on Fedéral lands was calculated:byrdetermining the pro-
portion of mineral productionvon Federal lands to total‘production‘within
the state. Alaska received,from fhe BLM, $36;745 per employee on its
Fedefal lands and Montana received $9,677, but Louisiana received only
$12 per employee on Federal lands.’ Thus, Louisiana is receiving mineral
sharing impact funds of approximately $12 per employée on Federal lands,
including the 0CS, whereas Alaska, Montana, Oklahoma, and Wyoming are

receiVing $36,745, $9,677, §$7,492, and $5,307,-reSpectively,%per

/
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employee on Federal lands,
Another question that might be raised is: What is the relationship

between the percentage of a state's employees working on Federal lands

! and the percentage of each gstate's revenue obtained from Federal land

revenues? As shown in Chart 1-9 Wyoming obtained néarly 18 pércent of
its state's revenues from Federal mineral land quds‘but it had only 4
percent of its employees wérking on Federal 1ands} bAlaska'é minerél landi

' révenués account for 5.2 percent of its state revenues but employment on
Feaeral land is only 3/10ths of one peréent of Alaska's total employment.
All sta;es, except Louisiaﬁa, receive a greater percentage of their revenue
from ﬁtM than the percentage‘of the state's employees working on Federal

. iénd. iouisiana ﬁad 2,22 percent of its work force employed oﬁ Federal

lands but received only 2/10ths of one'percent of state revenues from BLM,

1.5, 01l and Gas Revenues in LouiSiana's_Révenue Structure

In recent history Louisiaﬂa's révenue s;fucture_has been.héﬁvily

dependent upon oil and gas severance taxes as well as on bonuses, rentals,

and fbyalties from production and 1easing'of state 1ahds.‘ Table 1+ M@ﬁoWg‘v'
royalties, bonuses, rentals, and severance taxes for fiscal years 1973,

1974, and 1975.

TABLE 1-1
FY1973 FY1974 . FY1975

Rentals, Bonuses, and Royalties $141,909,247 $185;651,643 3185;204;459 .
Severance Taxes : - $259,454,515 $380,767,316 .$539,571,517

TOTAL | $401,363,762 $566,418,959  $724,775,966
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Seyerénce taxeé increase& significantly in FY1975 and moderately in
FY1974, because of the change in state severance tax rates which became
gffective on January 1, 1974. The severance ﬁax rateion oll and condensate
was changed from 18¢-26¢ per barrel to 12 1/2 percent of value at the
wellhead, except for oil préduced from wells producing less than 25 .
barrels per day (6 1/4 percent). Chért 1-10 shows Loulsiana severance
tax revenue as a percent of’state generated revenue between FY1954 and
FY1975. It is obvious that the rélativevimpdrtaﬁée of the sevefance tax
has been decreasing since FY1968‘and that:only the changés in tax rates
provided a one time incfease to a new blatéau of severance tax feVehﬁe.

Tt 18 estimated that in FY1976 and FYié?? saverance tax revenue will
amount to $505 million and $46é nillion féspecfiveiy.8 For these two
years severance tax reﬁeaue would amourit to 25 percent aﬁd 23 pércént
of total state revenues.

Total state oil and gas'revenues——including royalties, bénuges; fén;alg,
:-an& séVérancé taxeg--as a percent of state generated revenue 1s shown in
" Chart 1-11. The ﬁeak year once again was FY1968 with a steady decreése
from that year until FY1974 and FY1§75 when the sevérance tax change beéame
effective. This pérceﬁtage 1s forecasted to déCrease to. 35 percent 1n
FY1975 and to 32 percent iﬁ'FYl976. |

Mineral related revenues have always compensated for the Eﬁin manufac-
turing base in Louisiana and for the accompanying low state reQenue from
the co¥porate income tax. Corporate income taxes accounted for only four

percent of Eg%al state revenue in fiscal years 1974 and 1975.9

8James_ A. Richardson, "Louisiana's Revenue Outlook," in Louigiana
Businéss Review, Division of Research, Louisiana State University, March, 1976.

S

‘gAbbve a small exemption, the corporate income tax rate is 4 percent. .
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1.6. Estimates of Louisiana Employment in OCS Mining

In 1975, 58,842 d{ndividuals were employed in mining in Louisiana,
" of which 92 percent were employed 1in oil and gas extraction (SIC Codes
131, 132, 138). Approximately 24,200 individuals, or 41 percent of
the state's total in mining were employed in the nine parishes adjacent
to the Gulf of Mexico,

Because these empioyment data include tﬁose who work in onshore

mining, or state owned éffshore, some estimate must be made of the OCS
employment. There are five reasonable, but approximate; methods that

can be used to estimate direct OCS employment:

METHOD A:
0CS Production of Crude 01l & Condensate i (State Employment in SIC 131,) -
Total State & OCS Production of Crude 01l 132,138
and Condensate
Estimated OCS Employment
1074 pata: MZISL0610 4 oo o0 L 6 146
= —==" 728,266,045 i S ——

METHOD -B:

0CS Production of Natural Gas
Total State & 0OCS Production
of Natural Gas

‘\ 41
X (State Employment in SIC 131,132,138) =

Estimated OCS Employment

3,349,170,864
7,643,408,783

12
13 X 55,606 = 24,365

1974 Data:

10Oil is in units of barrels., Source: Outer-Continental Shelf Statistics,
Department of the Interior, Geological Survey, June, 1975,

111974 State Crude Production Estimated by Louisiana Department of
Conservation.
12Gas is in units of million cubic £é
Shelf Statigtics, 1975,

Source: Outer-Continental

, ,131974 State Natural Gas Production estimated by Louisiana Department
of Conseryation, - .
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MgTHOD.C:
Number of Active 01l and Gas Wells on 0CS X (State Employment. in SIC 131,)
Number of Active 011 & Gas We]]n in State : 132,138

.and 0CS - . e

Estimated OCS Employment
14

. 5,337 -
1974 Data: 30 89615 X 55,606 = 9,604
,>METHOD D:

Industry Surveys. One widely held industry view is that 0OCS employment

is approximately 60 _percent‘of the 55 000 individuals employed in state
mining.

Thé GSRI Study16 reponted the reeults_of a survey of five oil and geab
firms in Louisiana which responded that 31 lpercent of‘their employees
classified in SIC codes 131, 132,‘and 138 uére‘employed in the OCS.

A 1971 study by the Louisiana Offshore - Operators Committee entitled
"The Economic Impact of the Louisiana Offshore Oil Industry on the State
of Louisiana" estimated that 38,000' oil and gas operating and service
persohnel were employed on the touisiana offshore (state and Federal) industry.
| In the spring of 1976, the oil and éas'industry initiated a survey to
determine the number of OCS employees, This survey should be completed by

Fall, 1976.%7

ll'Sourcé: Outer Continental Shelf Statistics.

15Source: Louislana Department Qg_Conservatign.

16see Summary and analysis on pages . 29“32r

;7Bill Bailey at Mid Continental 0il and Gas Association, Baton
Rouge, Louisiana.
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METHOD E:

The 1972 Census of Mineral Industries reports a total of 12,000
employees working on offshore oil and gas extraction of which 9,800
are engaged in production, development, and exploration.18

This latter estimate which appears to be rather low, might be the
. result of the quirks in the design of the Census Bureau questionnaire
mailed to the oil and gas companies. Companies were asked to list their
employees in offshore locations and these offshore employees were then
assigned to the area adjacenf to the state invwhich the establishment
was located. Thus, it is possiBle that an establiéhﬁént located in
Houston but engaged in activities off the coast of Louisiana would have
- its offshore employees assigned to Texas, Also, establishments may have
reported only those employées directly working offshore without considering
6ffice, support, and administrative personnel.

Method C seriously undergétimates the number of OCS employment accord-
ing to industry sources and the alternative methods and probably should be
disregarded, However, Methods A and B may brovide rough épproximatidns of

~direct 0OCS employment until more definitive survey results are available.

1.7. Employment Distribution by Parish

Chart 1-12 shows mining employment in each parish as a percent of
total covered employment in each parish., These ratios tend to exaggerate
the importance of mining employment because total employment includes only
those employees subject to the Louisiana Employment Security Law. Ex%luded
from this co€é§age are Federal employees, most municipal employees, and

employees in agriculture, domestic services, rallroad industry, most non-

profit firms, and the self-employed.

‘ ;81972 Census. of Mineral Industrieé, West South Central States,
‘Bureau of the Census, pp.7-25, ' - "
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The 1ocation of emploYﬁent is defermined by the.location of the re~
porting firm, unless the firm voluntarily agrees to allocate its workers
by their place of actual employment. In their reporting responses, some
firms, particularly the larger ones, do attempt to allocate workers accord-
ing‘to the parish in which they are actually employed but many other firms
do not.{ OCS workers are eithér allocated according to thevlocation_of
the firm which emplOys them, or to the coastal parishes; Theoretically;“
0Cs workers could be allocated to any parish in the state, but practically
one would expeét them to be allocated proportionally more to the coastal.
sfates. Total mining employment in the nine parisheé adjacent to the

% The GSRI

Gulf of Mexico was 24,178 in 1975 and 20,176 in 1971.%
study includes a state map similar to our Chart 1-12, which shdwsfmining

as a percent of "total pérish employment" (SIC) for 1971 for the 38
southern parishes. A comparison of mining employment percentages in our
table with those shown in the GSRI'study'shows that the percentages of
mining employment to total eméloymént in almost all parishes were higﬁér
in 1971 than in 1975. This might.leaa one to réach the possibly erroneous
conclusion that mining employment is dgcreasing relative to other employ-
ment in these parishes. The reason this conclusion mighﬁ be erroneous is
that in 1972, the Departﬁent of Employment-  Security changed their reporting
requirements to conform to Federal regulations. This change broadened the
statistical coverage which increased total.co§ered employment, thus, pro-
ducing distortions in temporal comparisons. These changes generally added
to covered employment small firms which were not previouély required to
report. Because industries such as oil and gaé induétry, are éharacterized

by large firms, the result was to decrease the relative size of thgit wbrk

force in relation to the total work force in each parish.

19An average annual increase of 1000 mining employees in the 9
coastal parishes alone. Between 1971 and 1974, total oil and gas employment
in the state grew.from 45,993 to 55,606 so that statewide employment in oil and
gas appears to haye grown gbout ‘as rapidly as oil and gas émployment in ‘the nine
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CHAPTER' 2
- REVIEW OF THE LITERATURE~--OTHER OCS IMPACT STUDIES

2.1. Introduction

The onshore effects of OCS petroleum mining have been estimated for
several regions of the U.S.’ These studies have consisted primarily of
hypothetical estimates of future 0OCS activity on the East Coast. How-
ever, several studies of actual OCS impacts on Louisiana- have been
undertaken. This review will describe and critique the Louisiana
studies and analyze the East Coast studies. The latter studies_are.more

useful for their methodology than their results,

2.2, 0CS Impact Studies for Louisiana .

2.2.1. Impact Costs to the State of Louisiana and Political Subdivisions
Resulting from Federal Offshore Production, by Dri. David By
..Johngon and Dr. G. Randolph Rice, Department of Economics,
Louisiana State University.

Thishstudy‘was prepared in a three week'period during Jﬁne, 1972, for
 the Louisiana Attorney Generalis office. This study made no attempt.to
measure the benefits. . Only -the public sector costs of Outeerontinental
Shelf activity were included,

It was estimated that in 1970, 12 , 500 employees worked directly on
the 0CS, to which were added 750 employees who worked for Petroleum
Helicopters providing shuttle service to4the‘offshore area. All other
direct and indirect employees were excluded. This employment figure of
13,250 was related to-total employment in 12 coastal parishes~to yield
a basic 0CS employment ratio (,0436) which could then be applied to the
public service revernues, -

Parish revenues were obtained from audits taken by the:Louisiana .

Legislative Auditor, All‘user‘charges,'utilitv receipts, fees, fines,
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tuition payments, and federel grants. of sll types were excluded. Fees
and payments;were'excluded because‘tuey teptesent.a payment for.clerical
services perfbrmedffof the“iuiiyiduul aué4ﬂuéﬁ revenues inerease in
direct relation to the number of individuals demanding such services.
Thus, additional OCS related employpent could pay ''its own way' for
these services. lFundsffotlceftain pﬁrﬁbsésgﬁﬁéshias education, for which
parish data could Bé ottaiﬁed‘frem othet_stete offices were also excluded
from the date obtained from the Legislative Auditor, Those remaining
revenues for each of the 12 coastal perishes were summed and multiplied
by .0436 to obtain OCS impaet'cost. Special taxing districts were also
icnluded. Expenditures for ﬁrimary and setondary education, highways,
public;WOrks, hOSpitals, and clinics, conservation and state police which
were-ditectly identified within the 12 eoastal.parisﬁes were_summed and
multiplied by the OCS employment ratio. Funds for higher.educetioﬁ'were
apportioned on the basis of.bCS employment to' total employment in the B%Qﬁe.
It was estimated that the total costs to the coastal parish governments
and to the state governmeut‘from 0cs ectivity were $13 million in 1970,
This is very much a lower bound estimate because of the very conservative
nature of the assumptions: the focus on-only 12 parishes, the exclusion
of all employees but those working directly on the OCS and those employed
by Petroleum Helicopters, and the exclusion of municipality costs,
If time had permitted the study would have benefited from the
following:
(1) An OCS employment ratio for each parish

(2) The inclusion of additional parishes and all municipalities within
- these parishes S

(3) Secondary employment from suppliers of services to the OCS area and
downstream fabrication :

4) More explicit recognition of large scale public projects buil% pri-
marily to service the OCS, e.g., highways or ports,
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The methodology of determining the additional employment within each.
municipality and parish and then using data from the Leégislative Auditor =
or from the local governments 1s preferable, if time and money permit, to

uging nationally publighed data, such as the Census of Governments which

hides many of the detalls and can result in double counting of data from

different levels of government,

2.2.2. Offshore Revenue Sharing: An Analysis of Offshore Operations on
Coasta1:States, by Gulf South Research Institute, undated.

:This feport, probably prepared in.1973; was‘done for the Governor's
Offshore Revenue Sharing Committée. This study estimates that the number
'ofvpersons employed directly‘in 0CS ACtivity in 1971 was lS,OOO. This
estimate was based on interviews with five oil and gas firms and from
data on mining proauction in‘1971;- Secondary employment generated in.
construction 1s estimated to be 4,700; in manufacturing lQ,SOO; in chemicals
and allied products, 7,300; and in fefining 2,800, . Supporting employment is
estimated to be 84,100. Total employment generated by the OCS activity 1s
estimated to be 124,400.- Total estimated employment related to 0CS activ}ty
is 390,990 employees. | |

Construction empioymeﬁt as a result of OCS activity was estimated by
assuming that the share of total annual construction employmeng attributable
to oil and gas mining equalled the ratio of oil and gaé ﬁining,empioyment
to tdtal employment in aéricultﬁre, forestry and fisheries, mining and
manufacturing. This ratio was multiplied by construction employment to
obtain total cénsﬁructioﬁ employment allocated to mining, Since 29 percent
of total oil an& gas produétion was obfained from 0CS, this percentage was
multiplied by estimated oil and gas construction employment to obtain the
final estimate of 4,700 employed in conétruction asla result of OCS-activity.‘

A similar methodology was employed to estimate 0CS generated employment
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in manufacturing, chémicals and allied products, and refining. None of

the employment in the category of agriculture, forestry, and fisheries

was related to OCS production,

GSRI estimated the costs of state and local governmehtal services
arising as a result of 0OCS activity by:

(1) Taking the number of employees related to 0CS, as shown above, and
multiplyinglby 3.14 to obtain total OCS related employees and
dependents.

(2) Census of Government data shows thdt expenditures by statezand local
governments in Louisiana were $677, 88 oper capita (1970),” Multi-

" plying the number of OCS employees (390, 990) by $677 88 equals
© $265,044,000.

(3) Forty percent of the taxes needed to provide government servite
‘1s estimated to be paid by individuals ($106,018,000) and sixty
percent is estimated to be paid by corporations ($159 026,000),

At this point GSRI is ready to make thelr estimate of the net impact

of OCS activity on Louisiana but, ﬁdfbftunately, there is no information

on how they do this. They merely list percentage allocations of total

corporate taxes needed to finance public services and then take variable

percentages of these amounts to obtain net uncompensated taxes. Thedr
only salient reference to data supporting these percentages 1s: ''These
percentages allocations are based on information contained in the question~
naires and information supplied by the Department of Revenue, It is impor-
tant to note that these figures apply only to thgse firmg which are engaged
in OCS activities and make no allowances for taxes pald for onshore acti-
vities by the same firms except those which support 0CS activities."

The percentage allocations are shown below:
1. Ninety percent of the cost of governmental services provided

mining corporation operating in the OCS are uncompensated
for due to the tax jurisdiction 817,259,300

» 1A multiplier of 3.14 1is used because 1970 Census data indicates
that there are 2.14 addftional persons for every employed individual.

2This 1s not the appropriate number to use because it includes expendi-

tures financed by Federal revenues, For example, during FY1971 nearly 26% of

total Louisiana state and local expenditures were financed by ‘the 'Federal
pOvernmant .
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2. Fifty percent of the cost of governmental services provided
manufacturing firms servicing the 0CS are uncompensated 6,711,000

3. Fifty percent of the cost of governmental services prbvided
construction firms serving the OCS are uncompensated 3,003,500

4. Ten percent of the cost of governmental services provided

supporting firms serving the OCS are uncompensated 10,751,000
TOTAL NET IMPACT . $37,724.800

No subporting information for these percéntage allocatidns is‘given in the
GSRI report.
GSRI relied on the Louisiana Department of Revenue (DOR) to esfiméte

the state taxes foregone. VTEe'taX'éategory and the DOR estimates are:

STATE TAXES FOREGONE

Amount Foregone

L; m;m“T§i"Cétegorx, . (Millions of dollars)
Severance 127,2
Income . o 17,1
Corporate Franchise ' - 12,0

. Sales and Use = _ 10.0.
Occupational License ' 0.1
Ad Valorem _ . 9.8

- Miscellaneous - 7,3

$183,5

For parishes and municipalitiés, GSRI assumed that the applicable sales
tax rate is 2%, or two-thirds of the state 3% rate. This, it is estimated
that parishes and muniéipalities lost -$6.7 million of sales tax. For evéry
doliar of state.ad valorem (property) taxes collected, approximately $7.86
is collected on the local level (1970), Thus, local property taxes fore~

" gone are estimated to be $77.i million. Total taxes foregone by local
governments in Louisiana are estimated to be $83.8 million.

The calculation of state and local taxes foregone should nét be part

of the net impact study because taxes foregone have nofhing,to do with the

net impacted cost of the OCS activity. Although, it appears that GSRI did
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not uge taxes foregone in thelr calculation of net imﬁact, the study does
not state the purpose for its inclusion.

A major flaw in GSRI's estiﬁate,of 0CS related employment is their
implicit assumption that employment in construction,vménufactufing,
chemicals and allied produéts, and refining would fall in proportion to
0CS activity. This is an incorrect assumﬁtion. In the absence of 0CS
prqduction, crude o1l would be imported from Venezeula and the Middle
East. ihe resulting higher price of crude, in turn, might discourage
refining and pétrochemical capacity, in general, but employment in these
industries would not fall in proportion to the decline in 0CS activity.

Other methodological problems related to their employment estimates
’is the assumption that mining, agriculture, forestry and fisheries, and
manufacturing are the only industries in Louisiana, More Sigﬁificanf
froﬁ a viewpoint of net impact analysis is that no benefits are assigned
to 0CS empléyment. Thus, the $37.7 million impact figure derived by
GSRI is based on some unexplained méthgﬂology. Furthermore, it measures only
the additional public service costs required by the additional OCS related
employees. Additional production related costs, such as ports, are hoﬁ
included. Tax revenues are not estimated. Finally, it assumes all OCS

related employees reside in Louisiana.

2.2.3. The Economic Impact of the Louisiana Offshore Oil Industry on the -
State of Louisiana, by Committee of Offshore 0il Industry Opera-
tors, undated.

This report contains information for 1971 and for the cumulative impact
from 1948 to 1971. Only 1971 data are summarized in this report, which was
probably released in 1973, This study is concerned with'the impact of the
Louisiana offshore industry, iﬁcluding state offshore activity, and not
exclusively with the 0CS impact. The following methodology was employed

in the report.
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(1) 01l and gas producing company personnel, A telephone survey was
made of six major offshore producers which account for 75 percent
of the offshore 01l and 50 percent of the offshore gas, The
total personnel of these companies who were employed in offshore
activities and who were living in Louisiana was 5414, This was
factored up by 1.5 and rounded to yield 8000 employees for all
offshore producers. County Business Patterns, 1971, shows that
the average annual taxable income for employees in ''Crude Petroleum
and Natural Gas" was $10,900 for the State of Louisiana. This was
increaged by 10 percent to $12,000 for the higher wages of offshore
workers and the higher technical personnel mix required, The
employees working in oil and gas service companies were estimated

by unknown methods. Total number of employees of offshore producing
and service companies was 38, , 000 employees with an annual total
payroll of $381 million, .

(2) The study estimated indirect employment by using a 1oca1 employment
multiplier of 1.86 mentioned in the April, 1972, issues of the »
Loulsiana Bhsiness Survey. .This multiplier was rounded up s o s IR
.2.0: on the.basis that the industry’ will:have:a greatet effect on
smaller communities than on a metropolitan area.3 Thus, indirect
employment was estimated to be 76,000, To obtain payroll estimates
for these employees, the authors calculated a weighted average
annual wage for tramsportation, wholesale trade, retail trade,
finance, insurance, banking, real estate, and services. This
weighted average annual wage was $5500, Total payroll was then
calculated to be $418 million.

(3) By using industry data, including the "Joint Association of the
U.S. 011 and Gas Producing Industry Data" published jointly by
American Petroleum Institute, Independent Petroleum Association
of America, and Mid-Continent 0il and Gas Association, it was
estimated that in 1971, $807 million of capital expenditures were
utilized to find, develop, produce, transport, and process offshore
0il and gas. It was further estimated, without supportive data,
that approximately 60 percent, or $482 million, of these capital
expenditures stayed in Louisiana.

(4) Based on telephone surveys of the six major offshore operators,
operating andmaintenance costs were estimated to be 55 cents per
barrel. Multiplying by offshore production yields $356 millionm,
of which, according to their judgment, 80 percent, or $285 million
stayed in Louisiana. Capital expenditures by oil and gas pipeline
companles offshore Louisiana was estimated at $23 million by the
01l and Gas Journal of which $14 million are estimated to have been
spent in Louisiana.

(5) ' Other expenses for which the methodology is not clearI& detailed are:

(a) Operating expenses of oil and gas pipeline companies offshore
Louisiana: §5.0 million.

3Actually, a metropolitan employment multiplier should be rounded
down for a small community. The larger the area the greater the multiplier
becaduse fewer services and products have to be "imported",
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(b) Operating expenses by oll and gas pipeline companies onshore
to export gas and crude from Louisiana: $4.6 million.,

(¢) Capital expenditures for natural gas processing plants to
process offshore gas: $4.0 million,

(d) Operating expenses for natural gas processing ﬁlénts which
process offshore gas: $6,0 million.’
The ;ofal impact of the offshore oil industry’on the State of Louisiana
for 1971 is estimated to bé nearly 1,6 million but because of double
counting, the study estimated that the direcﬁ impact on tﬁe economy of
Louisiana was $783 million and that the indirect expenditure was $418

million for a total of $1,2 billion, That is, they used the direct capital

and operating costs which stayed in Louiéiané, as estimated bﬁ;éﬁé@
direct dmpact estimate. For an estimate of the indirect impact thé§ used
the éstimated indirect annual payroll of $418 million., This represents
about = 11 percent of personal income payments to Louisiana residents in
1971.. Excluding income received from farm and government, this amount
repréSents 20 percent of all Louisiana wages and salaries received.in
1971, |

This study measured the expenditure impact of all offshore production,
not just the impact from OCS activity., In 1971, 87 percent of Louilsiana
offshore crude production occured in the Federal area. Applying this ratio
to the $1.2 billion estimate. results ig total 1971 expenditures in the
State of Louisiana of $1.04 billion. These estimates exclude royalties,
bonuses or rentals paid to the stéte for 1e;ses and production in state
controlled waters, so, in that sense, they ‘underestimate offshore benefits
in the state.

These estimates cannot be utilized to determine the net benefits of
0CS production, First, the multiplier they used to determine the indirect
expenses 1s probably too high,- Second, their estimates of pa&ments made

to Lotuisiana residents, especially for capital cOnétruCtion appear to be
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unusually high 4n view of the small capital goods manufacturing industry
in the State. Third, and most impottant, in the absence of 0CS activity,
all of the indirect and some of the direct benefits would not be lost
becauee imported 0il would substitute for OCS production.' In otﬁer
vwords, factore of production currently being paid as a result of OCS
activities may either remain employed in their current positions in the

absence of OCS activity or find alternative employment.

2.3. East Coast Studies

As ome would expect, all the Fast Coast studies attempt to Eredict
tﬁe-onshorevimpacts of . future 0CS development. All of the studies agsume
. vefiouevdevelopment seeuatios. With'the.exceution:of one'study, they all
assume ''best guess" primary impact erees. Since this. study deals with
actual impacts, thedestimationbof developmentISCenarios &111 uot be dis-
eussed._ The following is a discussion of‘tﬁe i@pactlmeasuremeht methodo-
logies‘ueed by thése studieé,'given uhatevet:develOpment}eceuerios are

assumed.

2.3.1. The Georges Bank Petroleum Study, Offshore 011 Task Group,
(Massachusetts Institute of Technology, February 1, 1973),

This was one of the first significant OCS impact studies of the East
Coast. It attempted to measure the net effect on New England real regional
income of OCS development. Their assumption is that in aéessing any two

alternative developments in a region, the only thing that counts is the

net difference in regional income between the two, The study suggested
that attention be focused on: |

(1) The difference in the cost of outputs to regional consumers,

(2) Tﬁe difference in private‘profits.to'regional investors,

(3) The. difference in public profits (additional tax .revenues minus
additional cost of services occasioned by the developments under
.consideration) to the affected regional public bodies,
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(4) The difference in take~home pay to all the regional labor affected,

(5) The net effect dﬁe to responding of all the above differences.

The study emphasized tﬁat the well-being of individuals who were resi-
dents of the affected regfon prior to the hypothesized development is the
only relevant well-being. The stu&y also emphasized that regional resources
have opportunity costs.so tﬁat the earnings‘of the resources employed in
the new development may exceed the increase in resouréé earnings as a
result of the development.
| The study assumed that only‘fiVe percent of the private profits of OCS
development and five percent of the éederal ta#es would accrue to New
Engiaﬁdets (p.148). It also included increased New England refinery
capécity as the largest émployment effect of the OCS developmeﬁt. It
aésumed that 60 percent of these jobs would be filled by low-skill
New Englanders who would receive 33 percent higher annual earnings tﬁan
withéﬁf 0CS activity. Consequently, f6 X .33 = ,20 of the gross value
of refinery payroll créated by OCS would represent the increased refinery
earnings due to OCS (p.léS).

Although the study assumes that most income increases will be spent
in New England it disregards seéona and succeésive round income increases
since the regional input into these goods would be small, a large pbrtion
of expenditures would be on goods in which thé¥e is no excess: production
capacity, a large portion of expenditures will be on goods with price-
inelastic supplies, and some portion of expenditures will be on goods for
which marginal costs exceed marginal revenues (p.l?&).

The study attempted an estimafe of the impact nn regional income of
five OCS disturbances of commercial fishing. Of the five possible effects~-
navigational hazard, platforms as reefs, interference of seabottom obstruc-

tions with trawling, interference of seismic activity with trawling, and
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interference of platforﬁs with trawliﬁg-—it concluded that only the
latter would be significant. The study argued that interconnected plat-
form structures. could interfére with tréwiing.if these structures were
perpendicular to bottom contours since tfawl%ﬁs fish along contour lines.
 After calculating the ex-vessel value of fish by geographic location, it
assumed a ''worst possible" ﬁlatform structure and calculated the produc-
. tion loss as proportional to the platform area covered. It then related
this back to regionél-income (fp.206—210).

l The principle concept used in this study, net real regional income,
is the appropriate one for an impact study, However, the casual dismissal
" of indirect effects on regionéi income seems to be‘uanUﬁded.--Theée may
be very important in a region with a low skillgd labor force ahdvhigh
Qnemployment rates. Also, the treatmeht of '"public profits"  seem in-
adequate. There is no attempt to estiﬁate additfonal public service costs.

e

» S SO ‘ .
2.3.2. Offshore Petroleum and New England, by Thomas A, Grigalunas:
. (University of Rhode Island, 1975).

This study also attempts to measure the‘impaét on New Ehgland Of,
0CS development on the Georges Bank. It also assumes hypotheticalldevélop-
ment scenarios. It uses the Harris model, which is a long-run, multi-re-
gional, multi-industry forecastiﬁg model.4 This model allows autonomous
changes in the componénts of final demand to generate estimates of
employmeﬁf, pqpulation,.earnings, and personal income by'year and by
region. The model essenfially is a dynamié iﬁput—output médel whiéh allo-
cates a change in final demand to each region, depending_on,various economic

relationships.

4C.C. Harris, The Urban Economics, 1985: A Multi-Regional, Multi-
Industry Forecasting Model, (Lexington Books, 1973). _
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The model requires estimates of:

(1) Direct 0CS investment-~this includes capital construction and
equipment coats of platforms, pipelines, well drilling and explora-
tion, onshore storage terminals, onshore gas processing plants,
pumps and compressors, and other machinery--by industrial sector
(.73). ‘ .

(2) Refinery investment by industrial sector.

(3) Offshore oil and gas refinery output.

(4) Public expenditures (of increased consumption as a result of tax
savings) by industrial sector (p.61).

After assuming the regional share of investment costs (p,70), the above

estimdtes are plugged into the Hérris model, tesulting in éstimates of

employment, payrolls, income,  and popuiation resulting from the various

0CS scenarios (pp.74-79).

SéVéral cdmments on this procedure are necessary, First, the inclusion
of oil and gas production and refinery output as a final demand seems to

be a misuse of the I-0 model, - It would be more accurate to first determine‘

the sector-by-sector inputs on current account néceSsary to producé the

given o0il and gés, and refinery outputs, then léé these inputs equal the
final demands resulting from this output, Second, only property taxes are
considered to directly accrue to New England (p.63)., The assumption that
properfy tax revenues equal the government expenditures necessary to pro-

vide public services to the OCS created economic actiﬁity assumes away a

major issue which 1is the OCS impact on state and local governments.

Third, it assumss the impéct on New England of income taxes is neutral

(p.62). This would be ti#ue if government and consumers had the same

expenditure mix and if the marginal pubiic service costé of servicing

the new residents equalled the marginal tax revemies obtained from them.

ﬁoth of these assumptions are questionable.
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Recognizing that.the resources used In OCS created economie activity
have alternative uses, the'studfvassumes that the real social cost of
labor is no less than 75 percent of its market value and that idle
capital has no alternative use. This results in-.a large difference be-
tween the estimate of regionalAearnings’due to 0CS ($19.6.million)‘and
increages in.regional earnings due to OCSi($49'million)'(p.84).5 Similarly,
it is noted that tax reveoue increases should be measured, but there was
no attempt to measure the alternative tax revenue from private property

in the absence of OCS activity. There are no environmental costs estimates.

2.3.3. Economic Study of the Possible Impacts of a Potential Baltimore
! Canyon Sale, by K.D. Reinfeld and Francis F, Callahan (U.S.
Department of the Interior, Bureau of Land Mangement, December,
1975).
This study, done by private ‘consultants: for the BﬁMQ:'éiso T
uses a Harris model with various development scenarios. Ore particular
agsumption is noteworthy. The study assumes that OCS oil production will
$imply displace imported oil and there will be no effect on total refinery
capacity. It assumes that any expansion in refinery capacity will be demand
gtimulated rather than supply stimulated (p.56).6 Gas prOéeSsing‘capecity
is assumed to be increased.7 This is because pipeiine economics suggests
that gas processing plants will locate close to producing areas (p.6l),

The study makes the following cost assumptions (pp.63-70):

(1) Average annual oil and gas operating costs are $2,65/bbl and $0,24/mef,
respectively.

(2) An exploratory well costs $3 million to drill.

~(3) Platform and production equipment with installation costs $20 million.

5The latter estimate includes the increased incomes of non-regional,
resources that are transferred into the region as a result of OCS activity.

6The study notes that BLM has planned to make a study of the economic
relationship of OCS o0il production and refinery investment (p. 58) '

7This processing includes only the stripping of valuable propanes and butanes

from natural’ 'gas, not the process of separating oil, gas, and water at the
rral 1‘1oat—1
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Large offshore and onshore pipelines cost $1. million per mile and
$0.3 million per mile, respectively,

An onland operations base supporting production of 200 000 barrels

of o1l per day costa $2.8 million.

A pipeline land terminal with a 200,000 bbl/day oil capacity cost

. §4 millionm.

Gas processing capacity of 500 mcf costs $40 million.

The direct employment requifements per unit of activity were assumed to

be (p.71):

Exploration 113 men/rig
Development , 65 men/rig
Pfoduction
Offshore 16 men/rig
Onshore 136 men/rig
Transport 17 men/pipeline terminal
Gas Processing 49 men[ﬁroééssing plant
Service Support absolufe number uaéd ]
Office absolute number used

The study inserts these assumptions into the Harris model.

A unique contribution of the study is to incorporate the EPA Strategic

Environmental Assessment System (SEAS) into the model, This system pro-

vides pollution technical coefficients which represent the amounft of air

and water pollution of various types per unit of economic activity, Air

pollution emissions were calculated from data on (pp.216-220):

)
(2)

(3)
(4)

Estimated personal and freight transportation vehicle miles.,

Natural gas, distilled oil, and coal used for residential, commercial
and industrial fuel, '

Electric utility capacity.

Dry cleaning emissions,
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(5) Hydrocarbon pollution emlsuiona from gasoline sto¥age facilities.

The study concluded that the increase in water pollutants resulting from
0CS activity was insignificant (p.247).  There was no attempt to assign

economic values to these pollutants.

2.3.4, Mid-Atlantic Regional Study--An Assessment of the Onshore Effects
of Offshore 0il and Gas Development, by Woodward-Clyde Consul-
tants (October, 1975). : a : o

This study assumes that the 0CS empioyment_multiplier_(thé number of
indirect and induced jobs created by one direct 0CS job) is 1.17 (p.14).
This is much lower than the 0cs employment‘mUItipliers estimated by Grubb,

? Land and capital requirements per facility are

3.5,8}3'&%& by GSRI, 2.08.
-eeﬁiﬁated. The study uses the same aééumptions as the Baltimore Canyen

Study regarding men per exploratory rig; men per deveiopment rig, men'per
platform, and men per pipeline terminal. vThe Study.assumed 34 men per

gas processing plant (p.38§).‘ These figures were obtained from thevéffehore
Oberatefs-Committée study reported above. 'fhé study'noted'that job vacancies‘
would ﬁe filled by individuals who lived in the priméfy impaet study areas,io
individuals who must relocate to the primary impact areas, and individuals
who would never reside in the Mid-Atlantic reglon, The percentages of

workers in each of these eategories'by job*fﬁnction were obtalned from the

Offshore Operators Committee and are as follows:

8Herbert W. Gfubb, "Economic Aspects of the Petroleum Industries of’
the Texas Economy," (Office of Information Services, Austin, Texas, 1972).

QJan Duggar, ''Offshore Revenue Sharing, (Gulf South Research
Institute) wundated,

lOTwo primary impact study areas were defined. . See their p,44 for
the map delineation of these areas.
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Primary
- Impact Area Relocated Non
Job Function Resident Regidents Resident

- Exploratory Rig 35% - 407 25%
Development Rig v 35% 40% 25%
Services 60% o 40% ' .0
‘Platforms 957 5% 0
Pipeline Terminal 75% L 25% 0
Gas Processing Plant 757 25% 0
Office 40% 60% 0
Operations Base : 80% . .20%. 0

Only the relocated residents will have an additional impact on public
gervices of the primary impact area. In order to célculate the population
change and the school age population change, the following assumptions

were made using 1973 U.S. Bureau of the Census data (p.386):

Percent Married o 78%:
“Average Family Size 3.5
Average Children Per Family 1.3
Percent of Children of School Age 75%

:In order to calculate the gross income of the workers employed directly in
0CS activities, the average annual éalaries in Table 1 were used (p.392).
The study assumes that indirect employment resulting from OCS activity
will be only 0.2 jobs in the primary impact area for every one direct OCS
job. The argument is that most sﬁpplies will come from Gulf Coast enter-
prises or from enterprises in the Mid-Atlantic urban areas. Induced employ-
ment 1s assumed to be 0.8 jobs in the primary impact area for each direct-
or indirect job. Consequently, for every 1 direct job there-will be 1,16
(1 x .8+ .2x .8+ ,2) more jobs created in the study area,
In order to calculate state fax~revenues resulting from the OCS acti—
~ vities, the study first calculated expected retail sales, The following

formula was used:
U,S., Disposable Inc.

Retail Sales = (Estimated Gross Income E@gultzng-f?om'QCS)' U.S. Personal Ine.

_Impaet Arvea Retatil Sales
Impact Area Disposable Income
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TABLE 2-1
o . . *
ANNUAL AVERAGE SALARIES PER WORKER AT OCS FACILITIES

o . , : Average _
‘Faejility + Source  Annual Salary

Exploratory Rig 1 $13,300
Development Rig 1 lﬂ,ZOO
Services 1 14,600
Platforms 1 13,700
Pibeline,Terminal 1 14,300
Gas Processing Plant 1 14,100
Office | 1 17,400
Opérations Base 1 11,800
Construction 2. 15,000

' 3 10,600

Platform Construction Facility

SOURCES: 1. Offshore Operators Committee, 1975. Unpublished
data.

2. Woodward-Clyde Consultants calculations. 1975.

3. Urban Pathfinders; Inc. 1975, Brown and Root impact
study. : :

* .
Taken from the Woodward-Clyde Study.
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Expenditures on selected services (hotels, personal, services, automobile
services, repalr services, and recreation services) were calculsted as

follows (p.l146):

Impact Area Service Receipts
Impact Area Retail Sales

Selected Services = (Estimated Retail Salee)

Sales Taxes resulting from the increased retail sales were calculated as-

follows (p.148):

Impact Area Service. Receipts
Impact Area Retatl Sales

Seleéted Services = (Estimated Retail Sales) x

Sales Taxes resulting from the increased retail sales were calculated as

follows (p.148):

Impact Area Tamable‘SaZes)

Retail Sales Tax Receipts = (Estimated Retail Sales) =z (Imggqt Troa Potatl Zales

(Impact Area Tax Rate)

Taxes obtained from selected services were never calculated.
Income tax receipts were calculated by dividing employment into direct

employment and indirect/induced employment using the following formula (p.191):

Income Tax Receipts = ((Average Salary of Direct Employees) x (Effective
Tax Rate) « (Number of Direct Jobs)) + ((Average Salary of Indirect/

Induced Employees) « (Effective Tax Rate) x (Number of Indirect/Direct Jobs))

Corporate state income taxes were not estimated, although the study noted
that they may be large (p.120).

Property taxes were calculated as follows (p.121):

Property Tax Receipts = ((Onshore Capital Construction) =z (Property Tax

Rate)) + ((Housing Units for Relocated Workers) x (Average Tax Per

Dwelling Unit))
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Thé study used U.S. Census of Governments data to calculate localv,
government pér caplta expenditures (p,126). This per capita tost was
multiplied by the increase 4n population resulting from teiocated'worketa
employed directly in OCS activities (pp.144-150); This assumes that-ﬁll

indirect workers come from within the impact area. This suggests a large

underegtimate of the additional local government expeénditures required as
a result of OCS activity. Also, major capital outlays were excluded,
further biasing the expenditure requirements.. This expenditure is excluded
even though it was noted that additional classrooms may be required.11
The study noted that a decline in OCS activity may result in excess
capacity for public services unless a sufficient population growth eliminates
‘excess capacity.
The study assumed that land use, by function, would be (pp. 127 128):
140 acres per operation base
40 acres per pipeline terminal
75 acres per gas processing plant
120 acres for service companies at peak support service employment of 470
persons
The study also noted increased land use’for‘transportation (highway,
air, and rail) are recreation (.058 acres per person) (pp.129-132). Ecological
effects were noted but nothing was done to measure their economic impacts

(pp.133-142 and 195-208).

2.3.5. The Impact of Offshore 0il--New Hampshire and the North Sea Exper-
ience, by New Hampshire Department of Resources and Economic
Dévelopment, 1975.

The usefulness of this study to the current study is limited. It is
primarily a series of anecdotes regarding onshore impacts of ofthore oil

development in the North Sea (p.57-73). It notes several important impacts,

. j";":’e study calculated additlonal classrooms needed by using pupils per
" classroom data, (p.315).
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such as rising housing prices, office rental rétes, harbor entry fees,
employment, etc., but is not helpful in quantifying precisely the onshore

effects.

2.3.6. 0CS 0il and Gas--An Environmental Assessment, by Council on
Envirommental Quality, April, 1974 (Vol.I-V).

This report was an extensive analysis of various aspects of 0CS ‘develop~-
meht. One of the volumes in the report attempted to prédict onshore effects

12 The study concentrates

of 0Cs deﬁélbbment on the Atlantic‘and Alaska 0CS,
on the employment, output, social iﬁffastructure, air pollution, water
pollufion, and land use impacts of OCS activities. The study does not
attempt to arrive at an estimate of net income increases, as did the New
England apd Baltimore Canyon studies. No estimate of resource costs is
made. However, the study did use some comparable worker per unit of
activity figures for calculating the direct-employment effects of 0CS.
These rafios were: | |

Exploration 295 workers/rig (equals 87,5 man years per platform
due to 7 days on-7 days off work schedule and in-
cludes on site plus onshore transportation support)

(p.I-10).

"Development 175 workers/platform (equals 87.5 man years per plat-
form due to 7-7 policy) (p.I-13).

Production 90 workers/platform (equals 45 man years per plat-
form due to 7-7 policy) (p.I-17)}.

Platform Construc- 40 man years/$l million (p.I-20).

tion
Transport No permanent regional impact (p.I-21),
Gas Processing 55 workers/500mef capacity plant (p.III-7).

12Resource Planning Associates and David M, Dornbusch and Company,
Potential Onshore Effects of 0il aund Gas Production on the Atlantic and
Gulf of Alaska Quter Continental Shelf, Vol.IV of 0CS 0il and Gas--
An Environmental Assessment.
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Except for gas processing, theae ratios are consalderably different from
those used in the Baltimore Canyon and Mid Atlantic studies, shown on p.40
above. It 1s not clear whether the latter studies considered the seven-
days—on gseven-days-off work policy for on site OCS employment. There were
no assumptions of émploymehf for pipeline terminals in this study. The
study assumed that one 500mcf gaé processing plant would require the
following inputs (p.III~10j1 |
20 acres -
1800 Kwh per day
15,000 Gallons of water per day

There would be little watér pollution and air pollution (Table 1II-7).
The p&tti@ular assumptions for estimating the impact on public service
requirements are too lengthy to discuss here (pp.VII-1 to 7).

The study assumed no platforms would be conmstructed in either the
Atlantic or Alaskan OCS. The percent of goods and services purchased
- within thé reSpeétive regibns; in c0njunction with the 1970 average anﬁual

earnings by function, are given below:

Pepcent

Purchased ~ Average

in_Region Earnings (1970)
Exploration L 20% . 813,000
Development 20% 13,000
Production 30% 12,000
Platform Construction 0 12,500
Gas Prodessing 277 10,000

The study assumed that the most complex, ekpensive equipment for exploration

would come from the Gulf of Mexico region,
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2.3.7. A Methodology for the Sitting of Onshore Facllities Associated
With OCS Development, by New England River Basins Commission,
January, 1976,

The primary purpose of this uncompleted project 1is to estimate the
intensity and_locatidn of onshore impacts of 0CS activities, -fhe»first
report 18 a summary of OCS impacts on the size and location of platfofm
fabrication plants and service bases for offshore operatbrs., These willﬂ-
be the major onshore impacts of the OCS exploration and development stages.,
The'Stﬁdy is useful in outlining the types of onshore impacts of these
stages-and in estimating their land and labor requirements, .The project
will estimate the impact intensity and locations of the production .and
distribution stages in future reports., Also, future reports will study
the effects of OCS activities on support industries,

The study notes that onshore effects of geophysical exploration are
nearly nonexistent (p.III-3). Firms may lease land and dock space from
public authorities during initial stages, and early exploration %equires 3-5
" acres of service base per rig (pp.ITI-10 to 13). Exploratory drilling rig
crews generally reside at the '"home base" of fhé rigs, regardless of thé
location of exploratory drilling, while support companies tend to locate
near the service bases (pp.III-14 to 16). Onshore demands férAexploratory
rig services vary directly with the nﬁmber of rigs services.13 Platform
plécément and fabrication will not necessarily be located near nne another
(p.III-21). Rigs vary in the onshore support needed-tendér type rigs
requiring more support facilities than self-contained rigs (p.1I1I-19),
Partial processing of well output (separating oil, gas, water, agd’impurities)
may occur onshore or offshore, depending on relative costs‘(p.III—22). Gas
processing plants will be located on line between OCS areas and onshore

pipeline systems. The study uses the Council on Environmental Quality

13See Tables IV-E and IV-1 in the study for estimateé of onshore service
base requirements of land, fresh water, supply boats, and labor.
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and Woodward-Clyde estimates of land, water, and employment impacts
(p.I111-34). The study notes that a pipe coating yard will employ 150- 200
persons, emit dust, and require disposal of cement and asphalt-based

wastes (p.III-37).

2.3.8. TFlorida Coastal Policy Study--Impact of Offshore 0il Development
by Florida Energy Office, October 28 -1975.. :

The purpose of this study was to predict the effects of Florida 0OCS
activity on Manatee County, Florida. Tﬁe unique feature of this study
was the manoer in which it estimated net fiscalvimpacts. The fiscal impact
technique was very detailed, in contrast to other studies which simply
assume average per capita revenue apd costs. The study measures the
estimated impact on the school system, the ﬁajor municipality, and the
county. The fiscal impact on the Staﬁe; as a &holé, is not eseima:ed.

The study uses the following procedufe to estimate these impacts:

(1) Estimates the industrial activity, commercial activity, and employment
resulting from the 0CS activity (Chapter 1IV),

(2) Predicts specific locations for these activity and the housing ge%eéated
by increases in the number of family (p.122),

(3) Outlines public sérvife sectors and estimates the remaining capital
: value 1n each sector (p.114).

(4) Allocates a portion of the remaining value of capital to new develop~
ments on the proportion of capacity it uses (p.l1l14).

(5) Stimulates added capital necessary and allocates these costs to the
new developments (p.116).

(6) Allocates operations and maintenance costs in proportion to the new
development's service sector demands (p.116), -

(7) Some public service sector costs are allocated in a simple per capita
basis {p.116).

(8) Specific revenue estimates are made for each type of development and
service sector (p.116).

(9) One-time revenues are allocated annually over time (p.116),

This fiséél'impact model is the most rigorous one to date, It also requires

the most thorough data collection,
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2.3.9. Decisions for Delaware: Sea Grant Looks at OCS Development, by
Joel Goodman, (University of Delaware Sea Grant Program), February,
1975. : v .

This study primarily takes excerpts from other OCS studies in order to

predict the effects of OCS activity on Delaware.

2.3.10. See section 5.2 (Chapter 5) for a review of OCS fiscal impact
literature and Chapter 7 for a review of the environmental
impact literature.
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CHAPTER 3

IMPACT METHODOLOGY--AN EXPLANATION OF THE NET BENEFIT APPRQACH
3.1. Introduction ' ,

An économic activity generates benefits and 1imposes costs on society.
The benefits consist.of consumer savings and increases in factor earnings
to factor owners. The costs, commonly called "opportunity costs," are
the vaiue of the best alternative uées of the factoré which society foregoes
by undertaking an activity. The net benefit of an activity ié‘thevdifference
between the benefits and costs,

Under .the assumption thét the market price of a factor of production
accurately measures its opportunitf cosg, the cost of an activity is
méasurahlé by the total earnings of factors which must be transf&fﬁﬁ&*to
the activity. The difference between factor earnings when employed by the
ac£191ty and the earnings of these factoré prior to their new employment
Trepresents the increase in factof earnings attributable to the activity. In
addition to increasés in factor éarﬁings, an aétivity may result in price
reductions orbfeduCtions in‘pﬁblic service costs to consumers, The total
éonsumer‘savings are included in the net benefit calculations, The exiStenée’
of taxes merely allows the rédiﬁtributién of net benefits among factor owners
and consumers when the nation #s a whole 1is considered but they can provide
net Benefits to citizens of a,particular region. Calculations can be made
of the net benefit to the whdle society, or nation, of a particular activity,
Similarly, one can also calculate the net benefit ;o a particular subset of
soclety, a region, of this same aétivity;

The basic methodology proposed for %easuring Louisiana's %ét benefits
of OCS activity is an input-output (I-0) technique. This chapter outlines
.the general inﬁut—output technique, explains the'problems.encountered in

-applying the I-0 technique to a small geographic area, such as a state.



52

3.2, Input-Output Technique

The Leontief input—outpﬁt technique is well known. Ifiﬁas £een used
ag a forecasting tool,1 an impact tool,2 and as a means of measuring the
gocial cost of'activities.3 In this study, it 1s these last two uses which -
are important.

The activities under investigation generate two types of demands:
on-gite labor demand and materials, equipment, and supplies demands, The
materials; equipment, and supplies come from the various sectors, or indus-
tries in the economy. The total value of these latter inputs, by industry,
is referred to as the final demand created by the acti§1t§. If a particular
activity, such as petroleum mining, engenders another activity, such as
petroleum refining, the-final demand will consist of the value of all the
inputs required by both activities. This final demand is referred to as

the direct demand. These are payments which must be made by the activities

in question to the respective%industries from which goods and services are
purchased. These payments, in turn, end up in the hands of owners of land,
labor, or capital, and in the hands of government through taxes. More

specifically, these payments end up either as:®

lWilliam H. Miernyk, et. al., Simulating Regional Economic Development--
An Interindustry Analysis of the West Virginia Economy, (West Virginia Univ-
‘ersity, 1969). ‘

2Walt;e’r Isard and Robert E, Kuenne, "The Impact of Steel Upon the
Greater Néw York-Philadelphia Industrial Region," Review of Economics
and Statistics (November, 1953), pp.289-301. Frederick T, Moore and James W,
Petersen, "Regional Analysis: An Interindustry Model of Utah," Review of
Economics and Statistics, (November, 1955), pp.368-383., Werrner Z. Hirsch,
. "Interindustry Relations of a Metropolitan Area,’" Review of Economics and
Statistics, (November, 1959), pp.360-369, William H, Mierryk, et. al.,
Impact of the Space Program on a Local Economy, (West Virginia University,
1967).

3Haveman and Krutilla, Unemployment, Idle Capacity and the Evaluation
of Public Expenditures, (Johns Hopkins Press, 1968).

aHavéman and Krutilla, op. ¢it., p.17,.



53

(1) Employee compensation, by occupation (w).

(2) Net interest, by iﬁdustry (1), ‘

(3) Capital consumption (depreciation); by industry (d).
(4) Corporate ﬁrofits, by industry (p).

(5) Proprietor and rental income, by industfy (r).

(6)  Indirect business taxes, by industry (t).5

These ultimate payments plus thg payments for onfﬁite labor represent value-
added as a direct result of the activity. If faétor payments represent op=~
portunity’qost and government taxes measure the cost of public goods and
services required by the finai demand, this value-added measures the oppor-
tunity cost of the activities in question.

Thé industries which’produce the final demand must obtain inputs from
other ihdustries. The usefulness of the input-qﬁtput technique is that‘is
allows a quantification of these interinduétry relation§.6 Assuming aij
represents tﬁe value of inpuﬁé from industry 1 required per dollar of output

of industry j , matrix A represents the structure of the interindustry rela-

tions:
i S SR
2 )
w A= . , :
¢ i
anl « e n « % e e s s s ann

5Direct taxes on factor earnings, such as income, property or profits
taxes are not dedicted from the above factor earnings,

6There are many good references on the I-0 technique. These include
Wassily Leontief, The Structure of the American Economy, 1914-1939, (Oxford
University Press, 1951); H.B, Cﬁghery and P,G, Clark, Interindustry Economics
(John Wiley and Sons, Inc., 1959); William H, Miernyk, The Eléments of Fnput-
Qutput Analysis, (Random House, 1965). ' '
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Let the value of gross output of industry 31 be xj R represented by

matrix X =

2) X = :

1

71
(3) X-AX= . =Y,
yn
or, in. condensed matrix form:

If the activities in question require a final demand represented by Y.,
" the gross output requirements from each industry are given by:

(5) I=a-a"71 7.

i 'represents the sum of the Inputs required directly and indirectly in

order to produce the final demand, Y .

. Several useful pieces of information can be obtained using X . First,
suppose "“Iindustry j requires ij man-years of occupation k per dollar

of output. Then:

© O e
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gives the total man-years for each occupation required to produce the fimal

demand, Y., Under the linear assumptions of the I-O model, this represehﬁé

thé net increase in the man-years required as a tresult of the activity under
Investigation.

This net increase may come from unemployed workers or in-migrants from
outside thé system, If there are not a sufficient number of these workers
available, prices may rise and outputs of some sectors fall as workers
shift bétween sectors, Because of this, the man-years required as a result
of the activity will be greater than or equal to the actual increase in
jobs created as a result of the activity.

Second, suppose a dollar of gross output of industry j generates a

valué-added of type h (wages, interest, etc,) of vhj , Then:"

l....vln

7N . . 1X = VX

v6n

représehts the total value-added by type, excluding on-site labor costs,
generated by the activities,

If factors are pald their marginal values to socilety and factor markets
are perfectly competitive, the sum of on-site labor costs and the value-
added calcﬁlated above would equal the social cost of the activities in
question. However, if there is unemployﬁent of some factors and the
opportunity cost of these unemployed factors is less than their market
price, the on-site labor costs and value-added will over represent the social
cost of the activities when some of thé uneﬂﬁibyed‘faétdrs are used in
production. When the opportunity cost of théjunemployed factqrs is zero and
u percent of the factors are obtained from'éhe unemployed pool of factors,

the cost of these factors to society would be (1l-u) perceﬁt of the value-
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added created by these factors.7

It is not unreasonable to assume that the opportunity cost of unemployed
labor 18 zero. Since capital can be stored for use by future generotions,
the opportunity cost of unemployed capital is the value of that capital
to future generations if used now instead of being allowed to remain idle.
This is approximately equal to the real depreciation rate in use.8 The
opportunity cost of nondepletable land which is lying idle is not identically
‘zero since it may provide some non-marketable benefits such as beauty or
wildlife habitat. Using the symbols above, page 53, to represent the rates
of value added, per unit of the factor for labor (H), land (1), and capital

(C), the following are the opportunity costs for these factors:

Labor: w + H (l—uH)
Capital: 1 + C (1—uc) +d.C

Land: T . L -vﬁL

where thg u's represént the percent of factors obtained from the respec-
tive unemployment pools and T is the average value of i1dle land. The
actual earnings of the factors of production above.their obporé@nity costs
would be one component of the net benefits of the activities in question.9
These earnings increases plus the consumer cost—saviﬁgs would equal the
totél net.benefits to the whole society,

Tﬁe abofe model provides a means of estimating the net benefits of an

activity, or activities, to society. The following pieces of data are required:

7Studies which simply measure earnings géneratéd by an activity are not
net bénefit studies, unless they assume the opportunity costs of the factors
used are zero.

8This assumes that depreciatian results only from wear and tear,

\ 9The above measures of opportunity cost do not deal with the cases
where earnings of a factor may be above or below the opportunity cost to

society due to monopoly Or monopsony powers,
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(1) .the direct final demands placed by the activity on the syétem.

(2) woclety's Indirect requirements matrix.

(3) labor refuirements per dollar of output, by induatry.

(4) 1labor requirements by occupation for each indugtry.’

(5) the Qage rate by occupation.

(6) value added, by coﬁponent, per dollar;of.outputbbylinduétry.

(7) the probability that a factor will be dfawﬁ from4thevunempioyed pooi.
For labor, this is needed by occupation; for capital, by industry; and
for land, by location. '

With thglexception of the value of idle land, most of these data are avaii—

able at the national level.

Thgrelare'several important data and conceptual problems in applying

the above model to a subregion of the natién such as a state, and it is

even more Aifficult to apply it to a parish or county., The input-output

model assumes that some inputs will be Imported from éutside the region

under study. The extent to which inputs are imported increases as the economic

"gize", of self-gsufficiency, of the regibn is reduced. Since different re-

gions have different industry mixes, the direct aqd indirect demands an

activity places on a region will vary across regions and will probably not

be the same as at the national level. 'For this reason, separate direct and

indirect requirementsbmatrixes must be drawn up for each region. The techni-
ques for doing this are either direct sample techniques or location

quotient techniques.lO

The net benefits of an activity t; a reglon consist only}of those net
benefits to residents of the region priof to the activity., The net benefits

they receive would consist of increases in the earnings of factors they own

10For an explanation of the direct sample technique, see W,H, Miérnyk
Impact of the Space Program, op. cit, For an explanation of the location

———

quotient technique, see Moore and Petersen, op. cit,
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as well as cost-savings to them as a result of the activity, 1In addittion,
the new activity may generate a net increase 1in the benefits of public
goods and serviceé. This would occur if the new activity generated more
additional tax revenue than costs. The total value-added created by an
activity will end up in the hands of factor owners, some of whom reside in
the region of the activity. Similarly, some of the cost-savings generated
by the activity are obtaiéed by regional residents. A regionél net benefit
study of an activity must measure four things:

(1) the value-added which goes to factor owners residing in the region
prior to the activity,

(2) the opportunity cost to regional residents of shifting their owned
factors into the activity-related employment,

(3) ‘the cost savings to pre~activity regional residents of the activity,

(4) the net public goods and services bemefits to pre—activity regional
residents due to the activity.

Chapter 5 explains techniques for estimating, the first three categories.

Chépter 6 outlines techniques for measuring the fourth catégory.



59

CHAPTER 4 _
THE INSTITUTIONS AND PROCEDURES OF THE OCS INDUSTRY

4,1, Introduction

The activity whose net benefits to the State of Louisiana are to be
measured 1s OCS activity off the coast of Louisiana. This will not be
the same as the effect of OCS activity ih the U.S., as a whole, on
Louisiana., This 1s an important distinction and its implications will
be noted below. OCS operations require "on-site" labor as well as support
sefvices which require pn-éhore labér.. The annual man~-years required for
on;site 0CS activities and support services can be referred to as the

direct labor demand of the OCS activity in any given year. The value of

0CS purchases of inputs and support services required for a year of OCS

activities can be feferred to as the direct final demand created by the

activity.' The direct final demand necessary to support a year of OCS
activity will be divided between demands placed on establishments
operating in Louisiana and establishments operéting elsewhere. Estimates
must be made of the value of purchases of equipment, materials, supplies,
and services madé by firms operating in the Louisiana OCS from firms
operating in Louisiana. Since these data will be "plugged" dinto the
input-output model to obtain the indirect effects, they must be fairly
accurate. |

A firm's operations in the Louisiana OCS are generally divided be-
fween geologic exploration,.exploratory drilling, development drilling,
production, and product transportatioﬁ. Some firms may specialize in |
any one or several of these activities and contract their services to
other firms. Or some highiy integrated firms, primarily producers, may
have subsidiaries which perform these functions. These operations must

be quantified for each year.
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The purpose of this chapter 1is to provide the reader with an over-
view of the important industry chafacteristics which must be grasped

before a cost~benefit study can be initiated,

4.2, Discussion of the Stages in OCS Activity

Development on the Outer Continental Shelf involves a number of
steps: (1) geophysical exploration, (2) exploratory drilling, (3)

field development, (4) production, and (5) transportation and storage.l

4.2.1. Geophysical Exploration

Géophysical exploration describes all the techniques, excepﬁ drilling,
used to locate geological formations which may contain o1l and gas accumu-
lations. It includes passive reconnalssance techniques such as ailr and
shipborne measurements of the earth's magnetié.and gravity fields and of
hydroéarboﬁ seeps into the atmosphere,

Geophysical exploratidn also includes active surveying tecﬁniques
such as séisﬁic analysis, bottom sampling, and bottom coring. Seismic
data are obtained by bouncing sound waves off the bottom %o obtain a
profile of subsurface formations. Propane—éxygen guns and high-powered
oscillators rather than explosives generate the sound waves,

Bottom sampling and coring afe used to obtain samples of the ocean
floor and subsurface for geological examination. Coring, taking a core
sample by drilling a shallow hole, is useful in identifying the type of

" unconsolidated sediments on the ocean bottom.

1The explanation of these steps is taken from OCS Oil and Gas: An
Environméntal Assessment, Council on Environmental Quality, Vol.l, pp.
56-69.
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4.2.2. Exploratory Drilling

Exploratdry drilling 1is required to determine whether commercial
quantities of oll and gas are present, In order to drill into offshore
formations, the drilling equipment is mounted on a platform--a barge, a
drill ship, a semi—submersible; or a jackup, The two most widely used
are jackups and semi-submersibles. |

Because many semi-submersibles drilling units operate while afloé; or
anchored, they are_used extensively for deepsea-drilling. Barges aée
frequeﬁtly used for shallow water drilling. Drill ships, on the other
hand, are often used to drill inbwaters deeper than 500 'feet but
pfobably are limited to less than 3-000 feet. Exploratory drilling is one
of the most hazardous steps in the development of offshore oil and gas.. The
potential hazard stems from the possibility of a blowout—-—the sudden surge
of o0il or gas pressure up the dfilliholé causing ioes of control over the
well. Althoﬁgh most blowouts involve only gas, large quantitles of oil
may be released ‘to pollute the marine envifonment. If'ignited, oil and
gas may 'burn out of control, threatening persbnnel and equipment. Drilling
companies employ safeguards to minimize the likelihood of blowouts, These
include circulating a heavy fluid called "drilling mud" in the drill .
hole to couﬁteract the possible sudden flow of oil.or gas, encasing the
upper part of the drill hole with steel pipe set in cemeht to minimize the
possibility of a blowout around the outside of the drill, .and installing
_blowout preventers-;control valvee capable of closing off the drilliholé
in case ? blowout does begin.

In addition to the potential threat of a blowout, there are other
pessible environmental damages associated with offshore drilling operations,
Drill cuttings and drilling mud are usually disposed of in the ocean. Im—

proper disposal of oil-contaminated and toxic materials (in violation of
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0CS orders) may damage blological 1ife near the drilling platforms.

Other liquids and solid materinlﬁ'muy nlso be dumped overboard.

4.2.3. Development

Discovéry of commercial quantities of 0il or gas calls for development
plans which consider-additional?explbfafdfy wells to determine the extent
and capacity of the field; sele?tion, construction, and assembly of the
" production facility; number of production'wells; and traﬁsportation of

the oill or gas to a processing plant. These development plans for OCS
and state leases are submitted to the responsibiéj Federal and state
authorities, respectively, for approval before developmeht'begins.
An'important choice 1s the facility for dé@elopment drilling and pro-
duction. In contrast to exploratory drilling; most offshore development
'drilling and production facilities are fixed platforms,
Most offshore (production)"platfdrms arevcomprised,of‘a s
multi-level deck section supported by a framework of '"jacket"
of tubular steel members. Normally, the jacket is constructed
onshore, barged to the installation site and launched.- Steel
piles are driven or drilled through the structure legs to hold
the platform inpposition., Finally, the deck section is installed
to complete installation.
Such a platform may be used to drill 20 to 30 wells. After all wells
"are drilled, the drilling rig is disassembled and ﬁroduction equ@pment is
"installed on the platform.
An emerging alternative to fixed production platforms is the subsea

production system, which involves‘ﬁlacing the wellheads on the ocean floor

‘rather than on platforms. There are three types of subsea systems under

2"Status of Completion/Production Technology for -the Gulf of Alaska
and the Atlantic Coast Petroleum Operatioms,”" C.C. Taylor, (presented

at the Resources for the Future, Washington, D, C., 1973), p.3.
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development: single subsea wells, incapsulated systems, and nonencapst-
lated multi-well systems.

The single subsea Qell is drilled from a mobile rig and is then
completed on the ocean floor, 01l and gas are piped to a nearby fixed
platform or to a shore facility. For the sécond type, drj chaﬁbers en-
close essentially dry land wellheads on the ocean floor. Workmen enter
the I-atmosphere (nominally 14.7-poun&-perfsqugre—inch) preéshré4cﬁambér
from a diving bell or submariﬁe. If  I-atm0sphere encapsulated systems
caﬁ be economically extended to 3000-feet depths, the cost of subsea

completions will be relatively insensitive to water depth, The third

type involves a wet system of several clustered subsea wells drilled

=

from a veésel positioned over the system. The@fﬁbduction equipment 1s
:located within the system and is serviced by a diving bell, whichvdoés
not require a'professionalldiver. This system is under development by
'Exxon. |

After the fixed platform or subsea system is assembied, development
drilling, similar to exploratory drilling, cohmences. Generally, a num-
ber of wells are drilled from a single platform, Direétional drilling--
a standard practice which directs the drill off a verticle line to reach
lateral sections of the oil or gas reservoir--makes the most economical
use of the expensive platforms, If comﬁercial quantities of oil or gas
are found, the well is completed, a term describing various steps in pre~
paring a well for production:

Completion can include setting and cementing, casing, per-
forating (cutting holes in the casing which will permit oil or

gas to flow from the formation into the well hole), fracturing
(applylng pressure or using explosives to increase formation)

germeabil ty, acidizin% (using cid to enlarge openings in the
ormation), consolidating san ?to keep sand from entering the

well bore), setting tubing (conduit for routing the oil or gas
to the surface), and installing downhole safety devices (valves
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installed to prevent blowouts during production.3

Development drilling is generally less hazardous than exploratory
drilling because the characteristics of the geologicai fofmations are
better known. The poténtial threat of a blowéut, however, remains. The
severity of a development well blowout incfeases significantly if 0il or
gas is being produced simultaneﬁusly from wells alréady coﬁplefed;

If a dry well is drilled, it is plugged with cement and abandoned.,
If a well is to be abandoned, either because it is a dry well or all
the economically recoverable resource has been extracted, then all casing
and piling are severed to at least 15 feet‘below the.ocean floor and are
removed. In the past; stubs of casing and piling extending above the
-bottom have interferred with fishing and navigation, Current procedures

for OCS well abandonment are covered in 0CS ﬁfder No.3.4

4.2.4., Production

<

Once a well is completed and connected to production facilities,
production may beégin. If oil, gas, and other materials are produced,
they must be separated. The oil is separated, metered, and pumped to
shore by pipeline, to offshore storage tanks for eventual transfer to a
tanker, or diréctly to a tanker. The gas 1s separated; if it con;ains
water, it is dehydrated by contacting it with glycol; and then it is /
pressurized, metered, and pumped to shore by pipeline. Whgre there 1is no

gas pipeline or OCS gas production is not economical under prevailing

market conditions, the gas is pressurized and injected into the reservoir,

3Energy Under the Oceans, Universityvof Oklahoma Teéhnology Assessment
Group, (Normal, University of Oklahoma Press, 1973), pp.59-60,

ANotice to Leasees and Opefatdrs of 0il, Gas, and Sulpher Leases in
the Outer Continental Shelf Gulf of Mexico, U, 5. Geological Survey

(Washington: Department of the Interior, undated)s at 3-2,
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When water is produced with the oil, separatiqn is required. Consistent
with OCS Order No.8, separated water may be discharged into the ocean.5
The maximum allowable oil content is lOO.parts'pér million; the average
allowable oil content is 50 parts per million or less.

Becausé of possible explosions and fire, storms, and earthquakes,
many devices are installed to warn off impending‘or éxisting dangers and
to control or stop the flow of gas and oil if trouble is sensed. Some
of the safety devices with which fixed-platform;production facilitieg
are equipped are pressure, level, and combuétabié gas sensors;ﬂmanual,
automatic, and préssure relief valves; and fire protecfion:and fighting
equipment. In addition, each,%éll is equipped with a subsurface safety
valve which can shut the well down in case of surface equipment failure.
Required safety and%pollution control eq&ipment and procedures are de-
scribed in 0OCS Order-No.B.6 |

Aithough production is a continuous activity, it is sometimes necesséry
to shut down and reenter a well to improve or restore production. A variety
of operations may be.involved in workover and servicing, iﬁcluding further
drilling to deepen the well, Because the well may be active and;or open,
well coﬁtrol islthe primary'safety consideration, requiring the use of

blowout prevention equipment.

4.2.5. 011 and Gas Transportation and Storage

Crude oil and natural gas liquids may be transported to onshore pro-
cessing facilities by pipeline or by tanker or barge. All the natural

gas now produced in the Gulf of Mexico is transported to shore by pipeline.

>Ibid., at 8-7 to 8-8.

®bid., at 8-3 to 8-11.
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Because most of the OCS geological formations with oil and gaa potential
lie within 200 miles of shore, pipelines will probably continue as the
preferred OCS~transportation mode. Tankers may well be used for trans-
porting oil during the early phases of field development in areas re-
mote from established producing fields. Production can begin earlier,
particularly far dffshore, if tankers are loaded from offshore moorings
in of near the field.

Pipelines transport large volumes of o1l and natural gas. Once the
pipeline route 1s selected and the volume to be pumped is determined,
pipe size and Strengthva:e‘seiected and line pressure calculated. Con-

sidered during route selection are bottom and subsurface foundations;
current, wave, and tide conditions; and other uses—-shipping, commercial,
fishing, naval operations, etc.~—of the area to be crossed.

In the past, pipelines were generally laid directly on the.ocean
bottom. Burial of pipelines which lie in less than 200 feet of water is
now required. ﬁging so minimizes the potential for damage from natural
forces and from marine equipment such as anchors, |

Primary techiniques for laying pipe in coastal waters are section-by-
section or "stove pipe," reel barge, and pipe pulling. In the stove
pipe method, short sections of pipe are welded together.on a pipelaying
barge. While the barge moves slowly forward the completed pipeline is
released into the water and laid on the ocean floor. There are several
types of barges and several ways to lower'the pipe. The vessel may have
a barge or ‘ship hull or it may be semi-submersible, The barge hull is
the most common, although it limits oﬁerations to relatively calm seas—-
6- to l4-foot waves. Semi-submersible hulls are the most stable. Behind
the barge, the welded pipe section is supported by a pontoon or 'stinger"

that reduces stress caused by the pipe's own weight.
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In the reel-barge method, pipe is welded together onshore and is
wound onto a large reel on the pipelaying barge. The pipe is laid aﬁ
it unwinds. For pipe diameters in the 4- to 10-inch range, reel Barges
are often more economical than other types of barges. The technique is
limited to pipe diameters of 12 inches or less.

‘Pipe'pulling uses barges. and tugs to pull sections of_welded»pipe_
from an onshore launchway over the pipeline route, Thié method is
limited to pipeline of relatively small diameter and short length.
Generally, it is used only for laying pipelines nearshore.

Pipelines in nearshore areas are usually laid in dredged canals,
Genérally, two methods are used in marshes and wetlands: the 'push"
technique and the floatation method. 1In the Ppush technique, a felativelf
small cgnal (up to 6<feetvdeep and 10 feet wide) is dredged. - Sections of
_pipe are joined at thg Eeginning of the canal, and the pipe is simply shoved
along in the cgnal. Then the ditch is‘ﬁéually backfilléd. This metﬁod
requires relatively firm ground for the dredging equipment (usually a
dragline) but is generally less costly than floatation. |

The floatation method requires a wider canal to provide access for the
pipelaying equipment. The canal.is 40 to 50 feet wide and 6 to 8 feet
deep; it may have an additional trench in the bottom to provide a 10- to
12-foot clearance over the pipeline. Lay barges are often used in marshes
because of the soft and unstable ground. _ﬁredged material placed élong the
sides of the canal forms a low, flat levee. In most cases, the floatation
canal 1s not backfilled because the dredge spoil is usually very fluid and
tends to disperse. Loss of spoil through disﬁersion‘reduces the material
available for complete baCkfilling.

In the Gulf of Me#icq, levees have generally been contiﬁuous, with
few o€vno openings. Openings are now required to minimize distrubance to

draiﬁﬁ%e patterns. Plugging the canal ends, known as bulkheadgng, is re~
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quired to minimize erosion, intrusion of saline water, and damage from
navigation when the canal intersects a waterway.

ﬁipelaying in wetlands can cause serious adverse physical and bio-
logical impacts. Naturél drainage and water current patterns can be
disrupted. Erosion of soft and unconsolidated sediments in marshlands
can be markedly éccelerated. Biologically productive land can be lost,
Disturbance of marshlands can change turbidity, salinity, acidity,
hydrogen sulfide toxicity, and biﬁlogical oxygen demand.

As development proceeds farther from shore, it may be%ome'economical
to store the o0il offshore temporarily while awaiting tankers. This is
especially important when severe weather conditions prohibit the mooring
of tankers for extended periods of time. Three types of offshore oil
storage systems are now being used in various parts of the world--
elevated, floating, and bottom standing. The size of an elevated storage
facility 1s severely limited because 1t must be mounted on a platform far:
enough above the water surface to avold wave action during the most severe
storms. The structural capability of the platform, then, is the limiting
factor. In the Gulf of Mexico, maximum storage capacity on an individual

platform is 10,000 batrels.7

7Environmental Conservation, National Petroleum Council (Washington,
D. C.: National Petroleum Council, 1972), p.203,
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CHAPTER 5
MEASURING NET BENEFITS OF OCS ACTIVITY TO LOUISIANA

5.1, Introduction

0CS activities haﬁe'ﬁeen divided into exploration, development,
production, and transportétibn of crude oil or natural gas, A list‘
of producing firms éperating in the Louisiana OCS and their repreéentatives

1 : . '

on the Offshore Operators Committee, 1s given in Appendix A, In order to
generate the impacts of these activities on income, employment, and
government, some simple measures of the levels of the respective
activities must be established. Because these overall measurements will
-be utiiized.in many parts of the methodology, ﬁhe measuréments selected
must be méaningful, in the sense of accurateiy indexing the.levels of
5ctivity; accessible, in that data ére easiiy obtainable; and useful, ih
that they fit into the impact model. We will use different measures of

activity in the cost benefit analyses which follow, These are:

(1) 0CS wells dfilled asAa measure of exploration,and development
(excluding transportation) activity combined.-

(2) The numbeE'of 0CS platforms operating as a measure of production
activity.

(3) The number of inch-miles of pipe laid either offshore or from offshore
to . onshore congecting terminals as a measure of transportation develop-~
ment activity. '

The advantages and disadvantages of each of these measures are discussed

below.

lSOURCE: USGS, Outer Continental Shelf Statistics, u. S}'Debartment‘
of Interior) Minerals Yearbook, and American Petroleum Institute.

2Platforms operating = Number of OCS wells producing % average number
of wells per platform. SOURCE: USGS, Outer Continental Shelf Statistics.

350URCE: USGS, New Orleans District Office.
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There is a choice in measuring production activity. One can use-
either actual oﬁtput or acfual inputs as measures. Acfﬁal output consists
of barrels of érude oil and cubic feet of natural gas. A barrel per cubic
foot equivalence measure could reduce both outputs to a common dimension,
but thereAare two difficulties with such a combined measuré. First, a
barrel of crude oil will not ﬁecessarily be as costly to extract és the
barrel-equivalent quantity of gas. A change in the mix of o0il and gas pro-
duced which left total barfel—equivalents constant would.not accurateiy
reflect aétual cost differences.‘ Sécond, and more important, some wells
produce a joint product of oil and gas with commonri"costs.4 For this reason,

it seems ﬁdré apﬁropriate to measure produétion activity by the{nuﬁbét;éf
.aétual wells or platforms producing at some point in the tést%year or an
average over the year. A difficulty with this measure is that inputs per
well may %ary with>the outpﬁfﬁ§§£é4of the-wel¥ibut sincéra number of wells
- can bé operated from a single platforﬁ, costs may vary more directly with
platforms operéting than with wells operating. fhe'number of platforﬁs
operafing 1s:indirectly obtainable, since data on wells producing exist and
one can use an ave?age number of welis per platform. |

Pipelines may be laid to connect new wells with existing pipelines on
the 0CS, or may be laid to connect these wells with on-shore facilities.

Both types of pipeiines must be considered as transport activity,., Since

plpeline costs vary with the length and diameter on the installed pipe,

inch-miles installed in the test yéar is a reasonable measure of this activity.
Firms directly engaged in the above OCS_operations require labor,

materials, equipment, supplies, and services produced on-shore in Louisiana.

aIn 1972, 24% of all U.S. natural gas was obtained from oil wells.
However, -only 17% of Louisiana offshore natural gas was similarly obtaingd.
(1972 Census of Mineral Industries, 0il and Gas Field Operatioms, p.l1l7);
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The exbenditures for these inputs are referred to as the direct demand-

induced expenditures. For any glven year of OCS activity, expenditures

on these Loulsiana produced inputs constitute a portion of the final

demand. The production of these 0CS inputs will, in turn, require Louisiana
produced inputs. The expenditures on these latter inputs are referred to

as indirect demand-induced expenditures.

In addition to placing direct demands upon on-shore Louisiana industry,
6éS production oficrude 0il and natural gas may initiate an expansion‘in
tﬁe output of Louisiana petroleum refineries, chemical plants, and gas
pfocéSsing plants. The location of these aétivities depeﬁds on the
location of inputs and product markets. Since‘pétrochemical plants use
refinery and gaé processing outputs as inputs it is likely they will be
Iocaﬁed near each other, Refiﬁeries and gaé processing piants locate near
their raw materials sources or where these raw materials can be obtained
with low tramsport costs. The locational advantages to refineries of
‘ pérfs and crude oil supply areas are clear from a casual scanning of
U.S. refinery 1océtions.5 The.expenditure_on Louilsiana produced inputs
which are required to satisfy these expanded aownstrgam f%abricationractivities

are referfed to as direct supply-induced expenditures since they are a result

of the increased supply of 0CS oil and.gas.

The:direct and indirect, demand- supply+induced expenditures in
Louisiana resul; in increased earnings of factors of production used to
produce the required output. The increases in factor earnings are one
component of the net benefit of 6CS activity., These increases depend on
- the magnitude of OCS direct and indireét expenditures as well as on the
earnings of factors prior to their use in activities résulting from OCS

activifﬁ{. For example, even though a Loulslana pérson may earn $100 in

5
1971,

See the 1971 Crude 0il Pipeline Atlas, 0il and Gas Journal, October 11,
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an OCS related activity, if that person would earn $60 in Louisiana
without the OCS acfivity, the increase in earnings, $40, is the net.
benefit of the 0CS activity.

This chapter is organized as follows.} First, the measurement of
direct OCS demand-induced expgnditures iﬁ Louilsiana are discussed.  These
expenditures are divided between labor and non-labor expenditures.

Second, the direct OCS supply-induced expenditure impacts on Loulslana are
discussed. Third, the indirect expenditure impacts are explained in the
context of using a Louisiana input-output model. Finally, the measurement

of net increases in factor earnings resulting from OCS activity is discussed.

It cannot be overemphasized that this net increase is the relevant measure

of the benefit of OCS activity to Louilsiana..

- 5.2.. Direct Demand~Induced Effects

The direct expenditures resulting from OCS actiﬁityvrefer to those
expenditures immediately resulting f6Y exploration, development, produétion,
and transportation in OCS territory; These expenditures can be divided into
three mutually exclusive categories: 1labor expenditure, capital expenditure,
and supply expenditure.6 LaBbr'expenditure consists of payroll plus supple-
mentary costs of both on-site labor as well as the share of administrative
personnel costs attributable té 0CS activities. Capital expenditures con-
sist of mew structures and additions to structure, machinery, and equipment
needed to perform thé 0CS activities. Supply expenditures consist of:all
non—-capital and non-labor costs for purchased materials. A firm's '"capital-

ized expense" is not necessarily a capital expenditure by this définition.7

6

. This breakdown of expenditures by inputs is necessary. to estimate the
expenditure impact in Louisiana, as will be evident in the next two sections.

7This is particularly important in the-oil industry where exploration
and development expenses may be capitalized,
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It would be ideal to have the ‘expenditures of all firms engaged in
0CS activities off the Louisiana coast classified by explofation and
development, production, and- transport expenditures, This could ﬁe obtained
by a sample survey of major firms engaged in Louisiané 0CS activities.
Héwever, due to proprietary‘resistance,‘it méy be necessary to revert to
published data. Minimal data on direct 0CS gxpenditures are'availaﬁle'
and wiil be discussed next,

In the two most recent Cénsus g;_Miﬁeral Industries (1967 and 1972)

establishments were asked to report their offshore costs by state of
establishment. Unfortunately, because of the way questions w@re agked, a
firm»located in Texas whose offshore activities are adjacent to Louisiana
would not be considered to be operating in the Louisiana offshore area.
Also, OCS offshore operations are not distinguished from non-0CS offshore
operaﬁions. Ail costs are broken down by labor, capital;‘and supply costs
and by Standard Industrial Classification (SIC) codes.

Firms directly engaged in OCS activities fall'primafily into fivelSIC
codes: Oil and Gas Operators (1311), 01l and Gas Drillers (1381), 011 and
Gas Exploration Services (1382), Crude 01l Pipelines (4612, and Natural
Gas Transmissién (4922). A firm whose priﬁary activity places it in one
of these classifications can be engaged in the secondary activities.of
another industry. Also, a firm can.contract out some of its activities,
perhaps to a firm in another SIC industry. Costs of contract Qork were
consiﬂered supply costs in the Census report.

In order to obtain an approximate bréakdowﬁ of expeﬁditures by type of
activity and type of input; several simplifying assumptions must be made.
First, it is assumed that exploration and development are undertékén only
by firms classified as 0il and Gas Operators, Oil and Gas Drillers, and

0il and Gas Exploration Sefvicés.“ Second, it is aséumed that production is
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undertaken only be firms classified as 01l and Gas Operators. Third, it
is assumed that the Census data accurately reflect 0OCS expenses.

Tﬁe Census has total OCS man-hours divided between exploration and
development, on the one hand, and operations and maintenance on the other.
It will be assumed that the only direct labor required for production is
operations and maintenance labor., The‘Census also provlides data on total
payroll to OCS workers and total Wages to non-salaried 0CS workers. The
difference between these two earnings totéié represents the adminigtrative
overhead and salaried costs allocable to OCS‘production. The form of the
0CS labor cost.estimation model and the actual 1972 estimate are shown in
Table 5-1. The subscripts-représent the years in which the variables are
to be measured. The ratios with 1972 subscripts should be held constant
in future years when this methodology is applied. Total wages per man-
hour and administrative labor cost per producing well will be increased
above their respective 1972 ratios by an earnings index. The measures
of wells drilled and producing sﬁould Be taken annually.

An alternative éechnique for estimating the direct OCS labor expendi-
tures 1s provided by data collected from the Bureau of Land Management,
Table 5-2 shows employees required per unit of respective activity along
with average monthly wages per employee for 1974. Labor usage rates for
development and exploratory wells are in a per rig basis, rather than a
per well basis. If the drilling time is known, total wells dfilled can be
converted to exploratory and development rig-years. Knowing the number of
wells producing per platform allows the transformation of produéing we&ls
to production platfo;ms for calculating production manpower reqﬁirements.
Natural gas output can be converted to barrels of oil equivélents in order
to calculate oné?ore operating base, office, and pipeline terminal manpower

needs. The ratios for onshore base, office, terminal, and gas plants may not
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remain constant for all levels of operation due to economics of scale.
In fact, for é 1,000,000 mcfd gas plant, 34 employees are required, with
75 acrés,~and an onsﬁore capital investment of $68,2 million.8

The capital expenditures of OCS activities consist of new structures,
addi£ions to existing capacity, new m%chinery and equipment.9 As notedk
abdve,lit will be assumed that all capital gxpenditures, with the exception
of pipeline expenditures, are allocable to exploration and development acti-
vities. Table 5-3 shows the OCS capital ekpenditure model and an actual
1972 estimate., While the construction cost per well drilled and the
machinery cost per well drilled are estimated from the 1972 Census, the
ratios in future time t between publication dates of the mineral census
can beffound by applying i construction cost index and capital equipment
'cosf.inégx to the reSpéctive ratios. The same is»tgue for pipeline costs,
Since 0cs capital expenditures céﬂ be made by operatgrs, drille%s,'and
;éxplorétion firms, the construction and equiﬁment costs of all fhree SIC
induetry codes must be included (SIC 1311, 1381, and 1382),

It is not possible to estimate supply expenditures from the Census

data.' However, 4 study by firms diredtly engaged in OCS activities has

found that 0CS allocated non-labor operating and maintenaﬁce costs of pro-

i Offshore Operators Committee to J,. M, Meier, BLM, New Orledns.

SLetter £

9While depreciation is an actual cost of using capital, it is difficult
to measure and it is assumed, in this study, that maintenance costs include
the depreciation costs due to wear and tear on machinery and plant. .The cost
of purchased used machinery and equipment isjnot a cépital cost to soctéty, as
a whole,. Even though it may be a cost to a region if purchased from another
region, @t is not included in the above estimates. :

a R

1
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ducing and pipeline companies in 1971 were $362,3 million.10 Assuminé all
operating and maintenance expenses are allocable to production operations,
and since theré were 3429 Louisiana OCS wells producing in 1971, operating
and maintenance costs .would be $O.106 million per producing well.
Firms engaged in OCS activities purchasé the above non-labor inputs
from both Louisiana and non-Louisiana f&rms. The share of these non—labor
expenditures which represent purchases from Louisiana firms can be obtained
in two ways. First, major 0CS firms can be surveyed, in more or less detail,
and asked what share of their annoal non-labo: eXpenditufes represent |
Louisiana purchases. In order to be.compotéble with the input-output
.tgchnique, which will be used later, these expenditures gﬁ&ﬁi@“be broken

down by the @5 industries of the U.S. Input-Output Model.ll ‘However, it

1g doubtful that data of sufficient detail would be available fromﬁfﬂﬁﬁéw
The alternative approach is to simply take industry's caoual estimates.
In é study by Mid-Continent 01l and Gas, it was estimated thét 60% of all
capltal costs and 80% of all supply costs were incurred in Louisiéna.l2

Using'this approach, Table 5—4 shows the estimating model and actual 1972

estimates of the non-labor direct OCS purchases in Louisiana.

loOperatlng and maintenance costs in 1971 for each 'pProcess were
calculated to be:

Producing companies $356,0 million
011 and Gas Pipeline Companies Offshore Louisiana 6.3
01l and Gas Pipeline Companies Onshore to Export OCS Gas

and 0il from Louisiana 5.8
Natural Gas Processing Plants 8.0

Only the first two cost categories are included in the above figure. "Study:
The Economic Impact of the Louisiana Offshore 011 Industry on the State of
Louisiana,” by Committee of the Mid-Continent 01l and Gas Association,
unpublished and undated. ’

11The Louisiana I-0 model, although not completed follows almost
identically the national I-0 forma#

121t is not certain whether the capital costs referred to here were
purchases of capital in Louisiana or capital investment situated in Louisiana.
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TABLE 5-4
0CS NON-LABOR DIRECT PURCHASES IN LOUISIANA

A. Model

(0CS Capital COSt)t x (Percent of Capital Purchased in Louisiana

100

(0CS Supply Cost)t x (Percent of Supplieslggrchased in Louisiana

B. 1972 Estimate

$173.3 million.
$289.8 million.

]

(5288.8 mi1.)* x (.60)
($362.3'm11.)° x  (.80)

8See Table 5-3,

bSee p. 79,

)

)7

T
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Once the value of Loulsiana purchases has been determined, 1t must be
broken down by industry source for use in the input—output model. In the
absence of survey information, the only technique for doing this is to
assume that the input structure of OCS activitiés is the same as that of
the '"Crude Petroleum and Natural éasﬁ sector of the Louisiana input-output
model.13 Capital expenditures have been divided between comstruction and
equipment expenditurés. Since thgre is no construction row in the input~
output model, construction expenditures must be allocéted‘acéoss the construc- -
tion sector column. The only construction expenditures which are relevant to
thé input-output model are the costs pf intermediate inputs. In 1967, on
the nafiénal level, these represénted 60%‘of new construction valde.14
Therefore, 607% of new construction costs incurred in Louisiana can be allo-
cated across the 83 sectors of the Louisiana input-ouﬁput model. New
maghinery and equipment expenditures‘incurred‘in'Louisiana can be allocated
::'1§Ef6§§.SECtors 43-64 of the Interindustry Trahsaction Table for the crude
petrpleuﬁ and natural;égﬁ'column, as shown in Table 5-5,

Without expiicit survey information, supply expgnditures are more diffi-
cult to allocate acr&ss industries, As a rough approximaeion, supply expeﬂdi—
‘tures can be allocated acros§ the remaining oil and gas input sectors, exclud--

ing sectors 37-64, as dictated by'the Louisiana input-output model., This

technique 1s shown infféble 5=5.

5.3. Direct Supply-Induced Effects

0CS production has two types of direct effects on Louisiana: (1) it

requires inputs from Louisiana residents and firms, and (2) it may generaté

131f the input structures of #il and gas are known separately in the »
Louisiana model, a more detailed breakdown by industry source is possible. The
U.S. input structure is not used since it would misrepresent the inputs by
industry source purchased in Louisiana.

lavThe Input—Outputﬁﬁtruct .o of- the U,S, Economy," §g£¥sg 2;-52££SE$
Bﬁginéés, February, 197 ' p‘%E‘ ' C R '
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the expansion of downstream fabricatioﬁ‘capacity and output which, din

turn, requires Louisiana hased inputs, Tecﬁniques for meésdring the first
effects have been described above in 5.7. This section describes techni-
qués for measuringAthe'second, or direct éupply—induced effects.

If 0CS activities in Loulsiana were to ceaée, domestically produced
0il could be replaced by foreign oil. Louisiana refineries, being input-
oriented, would probably maintain operating capacitf in Louisiana. since
Louisiana also offers traditional port facilities and is anticipating the
construction of a deep draft terminal off its coast. However, there may
be a tendency for the chemical industry to reduce its capacity in Louisiana
and expand capacity closer to major market areas as naturai‘gas availability
diminishes. Also, natural gas processing capacity would be diminished.

It is reasonablelto assume that some chemical and natural gas processing‘
capacity exists in Louisiana soleiy as a result of OCS production. Of course,
v .the problem ié to detérmine how mﬁcﬁ capacity is due to OCS producfion. It

‘is reasonable to assume that refinery capacity would not chénge when the
level of OCS production changes since OCS crude 0il will simply be dis-
placed by foreign crude imported through Louisiana ports and the porposed
- deep-draft terminal.

One technique for estimating the chemical and gas prodessing capacity
attributable to 0CS production is to apply the Harris model.16 However, .
this may be very expensive and other techniques may haQe to be used,

In order to measure the direct-supply induced effects, one must cal-
culate the effects which 0CS oil and gas pfbduction has on the location of
’petro-chemical companies Iin Louisiana. One cannot estimate these effects
by simply referring to the historical relation betwéen 0CS production and

refinery, chemical, and gas processing capacity in the State of Louisiana.

16C. C. Harris, op. cit.
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Since non-0CS sources of o1l and gas exist in Louilslana, it is difficult

to estimate how much of this ocutput is due to OCS production. More impor-

tantly, i{f OCS production did not exist off the coast of Louisiana, firms.

could still obtain oil ;pd gas inputs from foreign sources through Louisiané

ports, and‘from Texas on-shore and off-shore production, :
Location theory suggests that the 1ocation of an economic activity

depends ﬁrimarily on the interaction of three factors:

(1 the location of inputs,

(2) the location of output markets,

(3) the cost of transporting inputs to the fabrication facility relative

to the cost of transporting outputs to the market,
/

 Industries can be characterized as input-oriented or output-oriented de-

) pénding on their tendencies to locate near input sources or markets.

The three downstream processes which interest us are natural gas pro-
cessing, crude petroleum refining, and hydrocarbon-based chemical production.

i Each of these can be more or less characterized as input- or output—orieﬁted
industries. Both natural gas processing and petroleum refining would pro-
bably be more input-oriented than chemical production.} Thisiis because

the cost of tramsporting outputs relative to inputs is probably less fof_
proceséing aéd refining than for chemical production. This can be éhown
statistically.

Industrial chemical production requires primarily inputs of.processed.
natural gas and refined crude petroleum and, of course, petroleum refining
requires inputs of crude petroleum. Using data by state for 1972, the simple
correlation coefficient between value-added by industrial chemicals and value-
added by petroleum refining was .77. The correlation between value-added
by industrial chemicals and natural gas production was ,66, However,-the
correlation between value-added in petroleum refining and crude oil production

was .87; This is evidence of less locational input-dependencé by chemicals
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plants than refineries. Furthermore, while the correlation betweén
value—added by industrial chemicals and total vaiue—added in manufacturiﬁgi
(a measure of general economic activity) Was..AS, the cérrelatibn between
value-added by petroleum refining and total value-added in ménufacturing
activity was only .34, This shows relatiﬁely greater output orientation
for chemical plants than for refineries, whiéh suggests fhat chemiéal
plants would bé more likely to reduce capacity in Louisiana as the supply
of o1l and gas from the OCS diminishes if foreign inputs were unobtainable.
Another technique would be to ask industry how much gas processing capacity
and chemical capacity is solely attributable to OCS‘gas production but only
very crude approximations will be obtained. We discussed this problem with-
a few”iné;stry‘officials but didﬁ‘t receive, nor did we expect, any defini-
‘tive answer. We feel reasonably confident thét refinery capacity ldcate&
in Louisiana is 1arge1y;unaffected by 0CS ﬁroduction, but further study of
the chemical and especially the gas processing industries: is necessary.
The Louisiana input—output table yields the required inputs per dollar

of output for both refineries and chemical plénts, but not for gas'plants.15

These coefficients, when multiglied by the expected increments in output,

yvield estimates of the net increases in 6utput from the various iﬁdtstfies
necessary to supply the increased gas processing and chemicél activity., These es-
 timated amounts must be added to the Louisiana input requirements necessary to
satisfy OCS activities in order to obtain the final demand vector which ﬁﬁst

be produced by Louisiana firms.

5.4, Indirect Effects

The mechanics of the input model were explained in Chapter 3; The

15Gas plants are included in the ''Crude Petroleum and Natural Gas'
sector of the input-output table.
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direct effects‘of 0CS activity were described in the previous sections.
This section describes how the direct non-labor effects are introduced
into the input-output model in order to generate the indirectbeffects of
0Cs activities.

The direct effects of OCS activity on Louisiana consisted of the pur=~.
chases of inputs from Louisiana firms for OCS activities ;hd for the in-
creased outputs of gas processing plants, crude petroleum refineries, and
chemical plants resulting from OCS production. Section 5.2, showed how
the value of these purchases could be distributed across Louisiana sectors
of the input-output model. These values represent the value of net output
 which must be'produced in Louisiana by each sector as a result of 0CS acti-
\}ities. In Chapter 3, they are the components of the Y vector in equation 5.
The value of the gross outputs which must be produced in Louisiana by eaéh
sector in order to end up with these net values’'are given by the components
. of the X vector in equation 5 in Chapter 3. Given the number of man-years

per dollar of output by sector and occupation o in equation 6, one can

if
calculate total man-years necessary in each sector to produce this gross
otitput.

It is necessary to point out that the Louisiana input-output model,
as it currently exists, will not show all of the indirect effects of the
0CS activities. It will be recalled that new construction directly for
0CS activities or for downstream fabrication plants resulting from OCS
production was included in the net output vector, Y . However, in the
current Loulsiana input-output model, there 18 no coefficient representing

new construction inputs required per dollar of output of a sector.16 This

is simply the implication of static input-output models that existing struc-

7In input-output parlance, the new construction row of the direct
requirements matrix is zero.
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tures are sufficient to handle additional activity., Furthermore, the
interindustry transactions that are allowable for inclusion in the input~
output model are only purchases on current accpunt. The purchases necessary
for plant e#pansion are not included in the input-output model. In other
words, the Louisiana input-output model -agssumes the existence of excess
capacity. This assumption will bias downward the_estimation of the indirect
effécts of the OCS activity. This bias can only be corrected only by making
independent estimates of secondary construction effects and annualizing

these estimates over a period of time, say 30 years. -

- 5.5. Estimating Personal Income Increases Resulting From OCS Activity

The net benefit model introduced in Cﬁgpter 3 stéfed that the net
benefits of 0CS activity to Louisiana residents had three sources:
(1) Increased earnings of factors of production owned by Louisiana residents.
(2) Cost savings to Louisiana residents.

(3) Net increases in the benefits of p%blic goods and services.

It was noted that the net benefits to individuals who became résidents
to Louisiana because of the job vacancies created directly and indirectly

by OCS activity should not be counted as net benefits to Louisiana resi-

dents. This section discusses the techniques for estimating the increased
incomes obtained by Louisiéna residents as a resulf'of 0CS activity.

OCS activities Qill cause resoﬁrces to be ffansferred from previous
uses. Some of the factors transferred as a result éf OCS activity may not
be factors owned by residents of Louisiana prior to the aétivity.' In order
to estimate earnings increases of factors ownéd by Louisiana residéhts,
it is necessary to do two things:

(1) Determine how many of the factors owned by Louisiana residents were
transferred, both directly and indirectly, as a result of OCS activity.
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(2) Determine the earnings of fhese factors with and without the 0CS§
activity. ‘

The earnings of the factors without the activity will depend on their

employment status witﬁout OCS activity.

The increased incomes of Louisiana residents are due to these residents’
ownership of factors of production whose earnings ihcreaﬁe as a result of
0CS activity. In a world where factor markets are perfectly competitive,
there would be no unemployment of factdrs and the earnings increases ob-
tained from shifting factors between uses would be very small.17 However,
such a world is a theoretical abstraction, as evidenced by unemployment
and underemployment of factors. fn actuality,*factofs of production which
are transferred as a result of OCS activity will have been unemployed,
underemployed, or fully employed in Lopisiana br eléewhere.

Since O0CS activity alrgédy exists in Louisiana, the earnings of a
factor in its absence is a hypothetical question; yet it must be asked in
order to determine the net benefits of OCS activity. Of course, what a
factor is caﬁable of earning depends on its detailéd characteristics.
Techniqués for estimating the alternative earnings of labor, capital, and

land in the absence of OCS activity are discussed below.

5.5.1. Estimating Increases in Louisiana Labor Income

The total direct and indirect employment impact on Louisiana will come
from the following sources:

(1) Off-shore employment in OCS activity (exploration, development, produc-
tion, and tramsportation).

17However, since wage differentials would be exactly compensating in
such a world, earnings increases (or decreases) could be obtained by labor
when shifting jobs but total = "psychic" benefits would be changed very
little.
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(2) On-shore employment for OCS purposes in firms which are engaged
directly in the OCS activities.

(3) On-shore employment in expanded gas processing, and chemical production
‘ and construction employment for capacity expansion..

(4) On-shore employment which 1is indirectlz required to provide the equipment
supplies, and services for the OCS and downstream fabrication activities.

The OCS activities directly and indirectly generate job vacancies which’wiiln )
be filled either by Louisiana or non—Louisiena resiaents. Some non-Louisienax
residents may take up residence in Louisiana, placing an added burden on
public services. Some Louisiana residents may have been previously employed
so movement to the new 0CS job creates a job vacancy which may be filled by
a Louisiana or non-Louisiana resident. The increase in personal income to
Louisiana residents as a result of OCS activities depends on thow many of
these vacancies are filled by Louisiana residents and whether theee resi—.
dents were previously unemployed. The added burden which OCS activities
place on publicvservices also depends, in part;-on how many vacancies
are filled by non-Louilsiana residents. For these two reasons, it is
crucial to accurately estimate the employment impacts on Louisiana.. This
gsection discusses the procedure for estimating the direct and‘indirect
employment impacts of OCS activities,

The total test year_direct 0CS emploYment can be approximated from
information presented in Taoles 5-2 and 5-5. The total employment in the
test year can be divided into four subgroups: '

(l) Those who were Louisiana residents prior to OCS activities in the test
year and remained Louilsiana residents.

(2) Those who were Louisiana residents prior to the test year but migrated
elsewhere during the test year.

(3) Those who were non-Louisiana residents prior to the test year but
who migrated to Louisiana in the test year.

(4) Those who remained non-Louisiana residents.
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It is the personal incpme increase of the first group which is of interest
in this study. The second group will undoubtedly bé small, The third
group imposes an additional public service burden on Louisiana'gbvernment.
The fourth group is irrelevant éo this study.

Unless a survey is taken of actual OCS employeés, it is impsssible to
separate the first, second, and third.subgroups from easily accessible
data. TFor ekample, a survey 1s currently being administered by the Mid-
Continent 0il and‘Gaé Association wherein member firms'are dsked what
percent of theirvmanpower engagéd in OCS activities has. Louisiana resident
status. . This gives no information on the composition of these three sub-
‘groups. It will be an overestimate of the first suﬁgroup‘since some of
the workers will have established Louisiana residency after f£i1ling the
 0CS vacancy. It obviougly provides no information on the second subgroup.

An indirect way of separating thése three subgroups is to take the in-
dustry estimate of the percent of its OCS labor force which has Louisiana
‘:eSident status and assﬁme that the peréent}of Louisiana residents employed
in the activitdies who were non-residents prior to the test year activities

1s equal to the gross in-migration rate for'thé-stafe.l9 This will probably

18Another group, not described in the above taanomy; will impose addi-
tional public service burdens on government. These are Louisiana residents
who change communities-as a result of OCS activity.

19In theory, the higher the Louisiana employment rate ‘for a particular
occupation, the greater the percentage of vacancies which will be filled by
Louisiana residents. This relationship may resemble the following graph:

100
~ Percent , ' ;
Frem
Louisiana
. Percent
Louisiana
2 4 6 Unemployment

This suggests that the gross in-migration rate which should be used depends
on the Louisiana unemployment rate,
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lead to an underestiﬁate of the number of non-lLouisiana residents employed
in OCS activities since OCS jobs are notably high paying and may attract
highly mobile labor force., Considering this bias and the fact that labor
&ay not immediately respond to job vacancies, it is not too unreasonable
to use the 1965-70 U, S. Census of Popuiation migration rates. Table 5-7
illustrates this estimation technique,

An alternative is to use the BILM data in Table 5-2. These data show
the number of empléyees hired locally and the number of employees maintaining
local residence. These data Qere developed for future Mid-Atlantic 0CS
dévelopments but they can be applied to Louisiana OCS activity, These
"locally hired employees can be ﬁresumed to place no additional demands on
public services. The difference between employees maintaining local resi-
dence and employees hired locally consist of both non-Louisiana and Louisiana
residents. In order to estimate the share of these workers who are simply
mobile within Louisiana, the Census migration rate can be applied to this
difference. Both groups place additional demands on local public services.

The ne;_increase in employment‘created indirectly by OCS activity can
be estimated using the Loulsiana input-output model and the appropriate
man-hours per dollar output coefficients.

The employed Louisiana resjdents who shift jobs as a result of OCS
activities may leave vacancies 1n their wake.20 These vacancles are, in
turn, filled by the Louisiana unemployed and employed, or by non-Louisiana
reslidents. This process répeéts itseif and alsovworks_in reverse, Those
workers who obtain jobs wheﬁ 0CS activities cease may displace an employed
individual. The displaced worker may leave Louisiana or become unemployed

or employed in Louisiana.

20OCS activities may shift demands for labor so that workers leaving
one job do not leave vacancies. For example, OCS activity may interfere
with commercial fishing so that fishermen .become offshore workers.
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If 2 percent of all vacancies Iin Louisiana are filled by Louisiana
reéidents, of whom u :pgrcent were previously unemploved, and E 1s the

net direct plus indirect increase In jobs as a result of OCS activity, it

can be shown that E x iI%EEE previously unemployed Louisiana residents
would then have jobs.21 When all vacancies are filled by Louisiana resi-

dents, 2=1, and this value 1s E. When all vacancies are filled by the
unemployed (u=l), this value 1s RE. Thig derivation is essential to
"estimating the earnings increases of Louisiana workers due to the 0CS
activity. Table 5-8 shows how these created vacancies are filled,

The initial job vacancies which c¢reate the displacement;éffects are
ip.OCS activities (El), downstream petroleum and gas processing (EZ)’ and
in industries which supply these activities with inputs (E3). Therefore:

E=E +E, +E

1 2 3
ALet the average annual' earnings for each of these types of jobs be Wl’ WZ’
and w3; let the average Louisiana annual earnings be W; and let average

&nemployment benefits in Louisiana be V. A minimum estimate of the income
increases of Louisiana residents as a result of OCS activities would be

the sum of:

21The proof is as follows. Suppose a net increase of E jobs is
created directly and indirectly by OCS activity. Assume 4§ percent of
these jobs are filled by Louisiana residents, of whom u percent were
previously unemployed. Therefore, ZuE individuals would have been Louisiana
unemployed workers and £(1~u)E would have been Louisiana employed workers.
These Louisiana employed workers would have left Louisiana jobs, thus,
leaving 2 (1-u)E vacancies, of which 2u(R(1-u)E would be filled by Louisiana
unemployed workers and 2(l-u) L(1-u)E by Louisiaga employed workers. Similarly
in the second round, 2(1-u) R(1-u)E = ZuE £(1-u)” of the vacated jobs would
be filled by Louisiana unemployed. The net increase in E jobs allows

® 2 n 1lu
LuE + LuE 2(1-u) + nEO LuE l(l-u)‘ + ... 2uE 2(1~u) = E T-2 (1-0) pre
viously unemployed workers to be employed. Therefore, out of the E total
fu

jobs created by OCS activities, percent are filled by previously

1-2(1-u)
unemployed Louisiana residents,
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TABLE 5-8

SOURCE OF LABOR FOR FILLING JOB VACANCIES CREATED BY NET

ADDITION OF E JOBS TO LOUI

~From Louilsiana

STANA -ECONOMY2

From‘Lduisianav

Unemployed Employed

Direct + Indirect aLE (1-u) LE
‘Displacement 1 ul{ (1~u)LE} (1-u)2{ (1-u) RE}
Displacement 2 ' qu{(l—u)R,}2 (l—u)EE{(l—u)ﬁ}z
n y wRE{ (1-u)2}" (1-u) LE{1-u) 2}"

Non-Louilsiana
Residents

(1-DE
(1-2){1-u) LE}
(1-43{1-u) 2} °E

(1-2){ (1-u) £} "8

E = Net increase in jobs’directly and indirectly crgated'by 0cs

activity.

=
]

=
it

1

percent of vacancies filled by Louisiana residents.

percent of vacancies filled by unmemployed workers.
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(1) 1Income increases of laborers employed directly or indirectly as a
result of OCS activities who were Louisiana unemployed residents
prior to the activity, Table 5-8 shows that there are ulE in this
category; hence, their income increase ig:

3
. I B, (W, - V)
{=1 ‘i
(2) Increases in income of laborers employed directly or indirectly who

were Loulsiana employed residents prior to the activity. Table 5-8
shoWs there were (1-u)2E in this category; hence, their income increase 1is:

3
(l-w)g I E W -W .
i=1 :
{3) 1Income increases of laborers who became employed due to the transfer
of Louisiana employed residents to the new direct and indirect jobs 9

resulting from OCS activities. Table 5-8 shows there are ul{(l—u)l} E
in this category; hence, their income increase is:

w{@-wet: E@-TV) .

The sum of these values 1s clearly an undereéfimate of earnings increases
because it excludes the earnings of unemployed labor beyond the first dis-
placement.22 Since workers who were previously unemployed no longer re-~
ceive unemployment benefits, state and local taxes can be reduceﬁ. These
reducti;ns result in increases in after tax incomes by the value of the
unemployment benefits. Assuming V = 0 in the above calcilations yields an

estimate of earnings increases plus tax savings resulting frbm 0Cs activity.

5.5.2.. Estimating Increases in Louisiana Capital Income

The existence of 0OCS activities provides Louisiana résidents with in-
creases Iin capital earnings. The capital whose earnings are affected con-
sists of capital in enterprises of multiple ownership and in proprietorships
run by single owners. In the latter case, OCS activities may result in in-
creases in capital earnings as well as proprietors’' salaries. In any glven

22The lattér earnings could be }ncluded. For the second round of displace-

ments, they would equal uf{(1-u)t} E(W - V). However, if wu=.1 and
2=.7, this would only be .024 W x E.
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time period, some capital would find alternative uses while some would be
unemployed in the absence of 0CS activities. In the‘long‘run, all capital
would find an alternative use, Let r . be the raté of return on cépital ié
the presence of OCS activity, T the rate obtainable in the absence of 0CS
éctivity when capital 1s transferable to other uses, and U the depreciation
rate on capital due to wear and tear in use. The increased earnings per
unit of capital for ﬁransferable‘capital would be‘e;ual to (r-r) while that
of nontransferable capital‘would be (r—G} since leaying this capital idle
saves on capital costs by'G. ;

The task of_estimatihg the increased earnings of capital owned by
touisiana residents is complicaté&'by the lack of g;od published data on:
(1) Capital owned by Louisiana résidents.

(2) Rates of return on capital invested in OCS related activities.
(3) Rates of capital dep:eciation due to wear énd tear in. use,

(4) Tfansferability of the various forms of capital,

HoweVer,lsevéral strong assumptions will allow an estimation of iﬁcreased
capital earnings, |

First, 1f proprietorships can be distinguished from @ulti~owner com-
panies, it may not be too unreasonable to assume that Louisiana resiaents
own such a small share of multi-owned companies ;hat increésed capital
earnings of such companies going‘tq Louisiana reéidénts are iﬁsignificant.23
Second, the value-added created by an industry ends.up as factor payments
and indirect business taxes. Suppose we assume theivélue—added per dollar
of output going to capi;ai is the same for eaéh Lo;isiana iﬁdustry as‘it is
for the respective industries at the national level; Third, suppose excess

capacity rates in each Louilsiana industry are the same as the respective

23According to company records, LOuiﬁiana residents owned @ply 0.12 of
the common stock of a major oil company and only 1.0%7 of a major gas

company.
7/
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industries as a whole. Excess capacity represénts idle capifal‘énd some
of this capital wiil become employed as a regult of 0OCS ac‘tivities.24
Fourth, downstream processing of oil and gas occurs in 1aféé‘piants
 where ownership is highly dispersed geographically.25 "It can be assumed
that an iInsignificant portion of increased earnings of capital employed in
these activities goes to Louisiana residents. Establishments which operate
offshore tend to be larger than onshore operators. Table 5-9 éhows the
percent of establishments by location and activity whic% employ 20 or more
employees. OCS drillers tend to be the largest firms. Many OCS establish-
emnts may be members of multi-establishment firms since only 5.4% of the
value-added originating in the U.S.»crude oil and natural gas ihdustry
comes from non~incorporéted firms.z6

Firms which engage in Louisiana OCS activities contract out some of
their OCS work. It may not‘be too unreasonable to assume that this con-
tract work is done primarily by small firms for larger firms, Furthermore,
unless actual data are collected, one can assume this contract work is done
by establishments located in Louisiana. The value of 0CS activities done
on contract can be used as an estimate of the value of output of Louisiana
unincorporated firms. The capital earnings reéulting from this contract
work can be taken as an estimate of the direct Louisiana capital earnings
due fo 0CSs. This-is an heroic assumptiqn, but it is the best one can do
without designing an expensive survey. .

‘The capital earnings obtained from this contract work can be estimated

using national value-added ratios. The U.S. Bureau of Economic Analysis (BEA)

24As in the case of labor, the higher the excess capacity, the greater
the probability that capital will come frbm the unemployed pool rather than
be transferred from other uses. .

stor example, out of all chemical and allied products establishments in
Louisiana in 1972, 85% had 100 or more employees. A similar statistic for
petroleum and coal products establishments was also 857%., (Statistical Abstract

of Louisiana, 1974, (University of New Orleams), p.313,
261972 Census of Mineral Industries, "Type of Organization?" p,6-61
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TABLE 5-9

PERCENT OF ESTABLISHMENTS WITH AT LEAST 20 EMPLOYEES,
BY LOCATION AND TYPE OF ACTIVITY

Offshore Louisiana

" Total U.S. U.S. Offghore
0il and Gas Operationsa 10.7 36.6 48,7
Drilling 0il and Gas Wellsb , 30.0 89.2 93.1
01l & Gas Exploration Servicesb 12.7 30.8 *
0il & Gas Field Servicgs, Not : 1
Elsewhere Classified 20,0 55.7 63.8

#1972 Census of Mineral Industries, "Oil and Gas Field Operations,"
p.13A-S. ’ .

1972 Census of Mineral Industries, "0il and Gas Field Servides "
p.13C-S. ‘ ’

*
Not available for proprietary reasons.
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breaks down value-added per dollar of output into employee compensation,
indirect business taxes, and property~type income. Property-type income
is comprised of:27

(1) Proprietors' income

(2) Rental income of persons

(3) Corporate profits and inventory valuation adjustment
(4) Net interest |

(5) Business transfer payments

(6) Surplus of government enterprises less subsidies

(7) Capital consumption allowances

A breakdown of value-added by each of these sources can be obtained
through several data sources.28 Multiplying the value of contract output
by the sum of proprietors' income and corporate profits per dollar of out-
put in crude oil and natural gas ' mining gives an estimate of Loulsiana
capital earnings directly obtained from OCS activity.29
The above estimate of capital earnings overestimates the increase in
capital earnings to the extent that the capital employed directly in OCS
actiQities has alternative uses. If this capital were to remain idle in
the absence of OCS activities, capital costs would be reduced by the value-
of capital depreciation due to wear and tear. Therefore, the increase in

earnings per dollar of output for capital which is drawn from excess capacity

would equal the difference between capital earnings per dollar of output and

27Albert J. Walderhaug, '"The Composition of Value Added in the 1963

Input-Output Study,”" Survey of Current Business, April, 1973, p.35,

28See Haveman and Krutilla, op, cit., p.26,

29Actually, proprietors' income includes a labor earnings component
which should not be attributed to capital, but which is not included in
the calculations of increased labor earnings above, Corporate profits per
dollar of output are assumed equal to returns on proprietary capital per
dollar of output.



101

-

;apital congumption allowances per dollar of proprietary output.30 It
is clear that an estimate of the share of capital drawn from excess
capacity by 0CS activities must be made.

As in the case of labor, there is expected to bé a relation between
the rate of excess capacity and the probability that capital-employed in
0CS activities would be drawn from this uneﬁployed_capital.‘ The relation
would iook similaf to the figure in footnote 19 abo;e, with excess capacity
measured on the horizontal axis. Since‘we are considering the capital
earnings increases of small firms, it.is not tbo unreasonable to assume
that capital receives a normal rate of return in bofh OCS use and when it
"1s used elsewhere: Therefore, the;increased earnings of OCS capital which
does not come from excess capacity can be ﬁésumed to be zero. Table 5-10
: éummarizes the éapital earnings estimating‘procedure.

In addition to the capital earnings increases obtained from employing
capital directly in 0OCS activifies, there will be increasgd capital earnings
due to indirect demands fof capitai. We have already summarized how to
estimate the gross value ofoutput by sector which results from the OCS and
corresponding downstream activities., The probability that capital in eaah
sector will have been unemployed-iﬁ the absence of 0CS activity is obtain-
able, in theory, once the excess capacity 1s known by séctof. The increased
earnings of this capital per dollar of output will be the‘differenéé between
the sum of proprietors' incéme and corporate profits, and capital consumption
allowances per dollar of output. The value of estiﬁatedigrqss output by
sector times the probability the capital comes from excess capacity in that
sectof times the difference‘between returns on capifal and capital consumption

allowances per dollar yields the increased indirect“capital earnings by sector,

30For an explanation of this estimation see
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Tﬁe sum of fhese estimates across sectors is, of coufse, the estimate of
total increased capital earnings of Loulsiana received indirectly as a re-
sult of OCS activity.
Al;hough the above technique is recommended:aa #,rqugh app:oximation,
it contains biases whose directions are impossible to state, On theuother Hand, if
thé value added breakdown is not obtained, the valuejadded per dollar output
ratio wiil include non-capital earniﬁgs énd will not_exclude depréciafion.
On the other hand, the estimate of the value of output by Louisiana proprietor-
sﬁips, the value of contract work, is somewhat arbitrary énd its bias is |

unknown.

5.5.3, Estimating Increases in Louisiana Land Income

‘The problems of estimating earnings' increases from land ownershilp are
almost as difficult as those encountered in estimating capital earnings
increases. Thése increased land earnings occur In thé form of increased
rénts. Increases in the market value of land reflect increased rental
values since land values are capitalized rents, according to the formula:

AV'=-{?3— ,

where AV is the Ehange in land value, AR is the chénge in annual rental
rates ad.infinitum and 1 dis the rate of rethrﬁ on land. A proper estimate
of the effect of 0CS activities on land values would require collection of
information on the increase in land values as a resuit of OCS activity,

The increased demand for land directly or indirectly used for 0OCS acti-
vities results in increased values in land so used, as well as other land.
For society as a whole, increased land rents represent transfers of income,
not net income increases. Within a subset of society, éuch as a region,
increased land rental incomes to landowners may not be exactly offset by

increased rental payments of non-~landowners.
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Assume that land may be divided between land used directly for OCS
. activity, for the supplies of inputs to OCS activity, for indirect suppliers
of 0CS supplies; and all other land. TFurthermore, assume that increased
land rents for Louisfana land used in the last three categories are
exactly offset by increased rental payments of Louisiana non-landowners.
Finally, assume that the incréased rents on land used for OCS activities.
are pald mostly by nhon-Louisiana residents through payments for oil and
gas related products. Under these assumptions, the problem of estimating
increased land earnings as a result of OCS activity is narrowed dbﬁn.

. The only téchnique for estimating these increased rental incomes is
to survey a sample of 0CS firms and estimate the increased land values
resulting f;om their location, Local assessors may be consulted to
arrive at estimated values of OCS used land and comparable land. Land
sales to OCS firms may»be compared to other land sales.31 Using the data
on.land requirements per unit of activity in Table 5-2 will allow the
researcher to expand the sample.data to the total production. There is no
reasonable method, short of actual surveys, to ascertain whether the.land

is owned by Louisiana or non-Louisiana residents.

. 3lMuch of the direct OCS used land may be along canals.
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CHAPTER 6
PROCEDURES FOR ESTIMATING LOUISIANA NET FISCAL IMPACTS FROM OCS ACTIVITY

6.1. Iﬁtroduction

The State of Louislana and its poiitical subdivisions tax businesses

and individuals to finance public serviceé provided.for their citizens,
.The development of the Outer‘Continentalehelf ﬁaisés éérious Questions
about the fiscal impéct on state and lﬁéal governments because the @ax
base is located beyond the taxing jufisdiction of state and loc§1 govern-
ments, whereas: (1) some émployees and fheir dependents réside onshore,
(2) the OCS activity may require special public roads, ﬁ&ﬁts, and sewage
facilities, and (3) 0CS activity may alsoc impose environment—reiated
costs. ZOn the other hand, 0OCS acti&ity does stimuléte onshore economic
development which increases state and local éax revénueé.

While the public sector impact is an important compénenf of regional
impact analysis, it is one of the most underdeveloped. nost public service
iﬁpact studies are-simplistic fatios of expenditures and tax re?enues per
capita. The limited development of public sector impact analysié is due
primarily to the lack of data availability and to the lack of a widely
accepted theoretical framework which,‘in large part, is caused by researchers
uéing only the simﬁ&istic data available. The problem is no£ a lack of
general data, as it is.a lack of particularized data related to the
specific project impact being investiga;ed.

The need for particularized data is exemplified in‘a study of OCS
impacts on the public sector. One cannot provide an accurate esfimate
of OCS public sector impacts unless he is aware of the economic character-
istics of the industry, inclﬁding the location of its suppliers and employees,

the distribution of output, taxes paid, unique serviﬁes required, étc.
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The chapter suggests various methodologies for estimating the "

net
fiscal impact" of OCS activities. Net fiscal impact refers to the dif-
ference between state and local revénues feceived‘éhd public service -

costs incurred as a result of OCS activities, The suggested methods {'ary

‘in accuracy as well as cost.

6.2. Previous Methodologies Used in Estimating Public Sector Impacts

Any approach to estimating state and local net fiscal impact mustv
assume a given level of OCS activity and calculate the assoclated employee
and business onshore tax revenues and costs ;esulting therefrom. The
individual taxes to be estimated iﬁclude the state individual income tax,
the residéntial property tax, local and state general sales taxes, excise
taxes, énd user charges. Taxes paid by firms include state cb?pofate
income taxes, sales taxes, excise taxes, and personal and‘real property
taxeé. It would not be too unrealistic to assume that the state plus local
tax revenues generated by the indirect activities resulting from OCS exactly
equal the public service costs resulting from those activities, One is then
left with the problem of comparing tax revenues directly created by 0CS
with public service costs directly attributable to OCS,

In order to test whether 0CS activities create revenues which cover
their costs, suppose that OCS imposes per capita public service costs equal
to thé average statewide per capita costs. Assuming governments balance
their budget, OCS per capita costs financed from within the state would
equal the average statewide per capita revenues from state and local faxes.
Dividing tax revenues (individual plus business) generated directly from QCS
activities by the population increase resulting directly from OCS activities
ylelds a measure of per capita OCS revenue. These estimated per capita OCS

tax payments are then compared with state-wide per capita revenues. 1If the
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per capita tax revenue generated by the 0CS employees and OCS business is
greater than the per capita revenues for the state as a whole, OCS develop-
~ments might be considered to be paying more thaﬁ their proportional share
of public expenditures. |

One study has used this technique in conjunction with forecasting
v fpr the 23 coastal states.l The FY1974 per capita gtate and local revenue’
for Louisiana was $687. This amount was then compared with OCS generated
tax revenues for 18 years of OCS development. During the first two years
of development, OCS generated per .capita tax revenue is lEssfthan'the‘average
per capita tax revenue in the State. However, for each year thereafter, with
. one exception, OCS generated revenues exceed average state revenues.
This pattern is typical for other states. The author concludes fhat
after 2 to 4 years, O0CS development pays its own wai.
| There are three serious problems with this methédology and numerous :

difficulties with their empirical assumptions.

The firat methodological problem is a sociated with the assumption that
‘all OCS employees will initially be from out-of-state and that they will then
feside in the state adjacent to OCS area. - For examﬁle, ail workers on Louisi-
ana's OCS are assumed to reside in Louisiana. It compares the associated re-
venues and public service demands for these employees. However, if the 0CS
related gmployees are relocated within the state the methodology is iess clear,
For example, if there 1s a movement of employees from Parish A to Parigh C, be-
cause of OCS development, the employees leaving Parish A may create excess
public service capacity in their wake. This may burden Parish A with addi-

tional per capita debt servicing costs,

The second methodological problem is that this approach gssumes that OCS

public service impacts on a per capita basis are equal to those imposed by

1Robert L. Bish, "Fiscal Effects on State and Local Government From
Offshore 01l and Gas and Port Development," Institute for Urban Studies,
University of Maryland. Review draft, March 15, 1976.
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the average economic sector, However, data shown below:on-pages
suggest that public sector costs per capita are higher for OCS activity
than the average of other economic activities in the state. This may be
because 0OCS activities require expensive public facilities, such as ports.
In other words, the production caused public service costs may exceed the
population caused costs. This assumption is the key to the issues to be
dealt with in an OCS net fiscal impact study.

The third problem associated with the Bish ﬁethodology is the diffi-
culty encountered in separating OCS from non-OCS generated revenues when
a firm engages in both types of activities. However, this problem will
'be encountered in any accurate net fiscal impact methodology.

Thé study notes that some onshore activity directly resulting from
0CS activity 1s taxable. For example, tank farms, pipelines, and gas pro-
cessing plants are subject to séate and local property, use, and sales
taxes because these activities require land purchases and may require
construction.2 These items may consist of new canstruction or simply a
trénsfer in use from handling onshore to handling offshore production.3

The stu&y also helps to determine at what point in the chain of effects
induced by OCS activity the researcher should stop in measuring net fiscal
impact, These effects are commonly divided iﬁto direct, indirect, and in-

duced effects. As noted above, in Chapter 5, the direct effects consist

of the OCS activity itself plus-the immediate supply‘iﬁ&ﬁé@&'and demand

induced activities. The supply -‘induced activities include activities

resulting from the increase in o0il and gas production. They mdy include

expansion of gas ‘processing, refinery, or petro-chemical plants. Immediate

21pid., p.1l.

3Depending on current tax laws, this property may fall out of the
states taxing jurisdiction when transferred from onshore to offshore use,
See Bish, footnote 7, p.30, for an idea of the importance and variability

of tax laws relevant to this study,
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-demand induced activities are those which supply the inputs to the OCS

activities They include platform fabrication, pipeline construction and
coating, fdod.service for foshore rigs, etc.  Because of the unique tax
laws which allow state andylocai’téx exemptioﬁs for these direct activities,
'it ie essential to carfy the net fiscal impact study at least to this

point in the chain of effects.

The-nexf set of effects are indirect effects, consisting of demand

. induced increaees in supplp to provide inputs into the firms directly
.‘supplying 0CS activities with inputs. Finally, the induced effects are
supplyvincreases resulting from the increased consumption demands of
v.households. Unless there is reason to expect that*marginal public service
costs dc nof equal margiﬁal tax revenues for these indirect and induced
activities, there is no reason to carry the net fiscal impact study to
“the indirect and induced levels.

The first alternative integrated the public service cosfs and benefits
. by examining the comparative per capita revenues generated by OCS and non-
OCS employees. More tfaditional public sector impact studies sepérately
estimate the costs and revenues generated by the industry in question.
_Actually, the costs imposed by OCS activity are easier to measure than

the public sector revenues derived from the activity. Although we much
prefer and recommend a detailed estimation of costs one can always use per
capita expenditures multiplied by the estimated OCS related population, A
crude estimate of 0OCS cost impact can be made aé follows:

1. 0CS Related Population = Number of directly related OCS employees times
the number of individuals per employed worker.

2. Relevant Expenditures made by state and local goverrments equaZ total
state and local expenditures mivus:
a.  Receipts from Federal govervment
b. Intergoverrnmental transfers from state to Zocal governments
e. Charges and mzsceZZaneous revenues
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3. Public Sector Cost of 0CS Activities = 0cs related population timee
relevant expenditures of state and local governments.

4. Ewgﬂgie -
0CS Related Population: 18,000% & 2,7° = 79,800

Per C&pitg State and Local Expenditures: - . :
82,3 mil, /3.6 mil.” = 8640 x 84,630 = ,$51 million

Per capita gost ratios are often used to estimate OCS related costs,
and'then'othe; methods are employed to estimate revenues paid as a result
of 0CS activity. This technique was employed in a short Texas St:udy.7 The
Texas study used the Texas input-output model to estimate revenues. " This
estimate was obtalned by increasing Texas oll and gas production in the
model by the amount of OCS production. If tax revenues per dollar of
activity are known by industrial sector, an estimate can be made of taxes
collected directly and indirectly as a result of 0CS activity.

There are several important errors in the Texas study. Although the
study. is vague on this ﬁoint, it appears that the study gives only indus-
trial tax revenues and not individual tax revenues. The Texas study made
no apparent attempt at estimating individual tax revenues. Also, there
did not appear to be any attempt to measure taxes received directly as a
result of OCS production, such as property taxes, use taxes, etc. The
study also fell into the trap of assuming that OCS activities create public
service costs similar to any other economic activity in the state. A simple

test of this hypothesis is provided in the next section.

4See page 33 of this report.

5U. S. Bureau of the Census, Census of Population.

6U.S.'Bureau of the Census, Census of Governments, 1972, Vol.4,
Government Finances, p.9%. '

7"Benefits and Costs to State and Local Governments in Taxes Resulting
From Offshore Petroleum Leases on Federal Lands," Office of Information

Services (Austin, Texas; November, 1974).
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6.3. Local OCS Public Service Impact

The above public sector impact methodolégies all assumed that OCS
‘public service costs equalled statewide per capita costs. It is necessary
to determine 1f particular local or parish governments are experiencing
extraordinarily high per capita government costs bec;use of the demands
placed on these parishes by OCS activities. We decided to test the
hypotheéis that the coastal parishes are impacted more heavily than other
parishes. Our test is very limited and the results must be interpreted as
only tentative and illustrative.

We have assumed that the primary impact area for OCS createéed population
incréases consibts of the parishes lying within a two parish deep area along
the‘éulé‘cdast. These 17 parishes'are those shown in Figure 6-1 which are
located below thé heavy dark line. The average per capita parish public

service direct operating costs for this area and for lLouisiana as a whole

are shown by five year intervals from 1957 to 1962 in Table 5-1, columns 1
and 2. Since'QCS‘activities will not impose a net cqsy'of self-financing
government activities, the éosts of‘these activities are excludéd.8 It is
interesting ﬁo note that these undeflated per capita opeé&ting costs are
higher in the primary impact parishes than all parishes combined. This
difference is greater in 1957 and 1967 than iﬁ the other two years. This
is consistent with the pattern of 0CS activity bgtween 1954 and 1972,
Figure 6—2 shows new wells started in the Louisiana OCS between ;954
alld 1974. The period prior to 1957 and the ﬁeriod from 1962 to 1968 are
‘clearly periods of consistently rapid growth in new wells, Because platférm
fabrication probably creates the greatest secondary 1mpact in the coastal

area, one would expect per capita public service operating costs to rise

8Direct costs exclude intergovernmental transfers. The sum of direct
local and state operating costs would equal total opetating costs in the
state. "



2t

i LY LA
- o 16 VHmEEg I3 A epnubuey -
—— ¥
= Ty e
- pn SN A
N A
/
. 7
I4
/ B
~ INNOEIBYIL ” K YD
y . S .
” E SANARNOY o \ . R
.3 ) X . i
% Aok’ .
CUYNIT3® E NILBYR ANYR LNIYS
- IRIvS oS utuﬁ:@ul . LHIYS
hd - CEFEED 01
- \ $IMwHD g
. ) o INIvS i NOILARASSY ), viw3g! HOHINYD
% | I S S SNYIIY! ) NQ[UNKEAA
b . : X SRYE AN
15iId¥B IHL .
\ . NKOr LNIVE JLIZAVIWY
~ HOISNOSV]  yyviawass KILUYN NIYS
: AASYIIND
. : R SIAVO NOSHIIL3f
B S viavow |
DNON Hay . :
25IM
ANYWNYL INIYS
KOLSONIAM S3nnoy woLY
15%3 -
- ) Avouvarony. . .
334003 | ANORYT LNivs
I1WIDA — INITIONYA3 " ouYS3uneIn
T3R) YNYIONI2 -
. NOLONIHSVM <nw_Wm 1Sv3 [ YNYIDITIS LSIM
! o R
- S TTIACAY.
NONHIA
. $301dvy
Ay viouooNs:
AN YHD
InNiGrs
YINOHVLYD Jraven SIHOOLIHDIYN
.. KN
S1V0aYHYION S¥YSHIL ; . . 01080
NIVRNYHL) - H3AL
ANYINGD WYHD 4 304039 Ims : TiMaTYo L
AHDIH2IOY
BUN ooy 60 60 e % "
Ivos NOSHIVE
. nosiave
ANYIHO!
<Z< Mmm 0 O.)— Mghatils ITUANDIS
dep duIpIn X
..~ O ~ ﬂ xm J.wrlwaw HICINIY
SV TI08EYD),
S. 4 Mwu ] is3m
_ ISNOMISON HOIRA 3IN0RivID | wtsEIm ) ¥ITS0BR ooavy
i comean
i [ 6 - E) %6 "9 <6

-9 TENo1i.




114

TABLE 6-1
PER CAPITA PUBLIC SERVICE DIRECT CURRENT OPERATING COSTS FOR LOUISIANA

AND THE PRIMARY OCS IMPACT

o]

Primary Impact

Yeat; Parishes
195 ' 96.54°
1962 134. 249
1967 192.07%
1972 324, 721

AREA, BY CENSUS YEAR?

‘§tate Expenditures

A1l Excluding
Parishes Intergovernmental
Combined Transfqgs
52.39¢ 95.45°
128,51°¢ 80.18°
178,81% 114,418
315,591 199.05%

Population of the 17 parish;OCS impact area in 1972 was 1,798,038,

8U.8. Bureau of the Census,

1967, 1972. -

.Operating costs exclude the costs of these self-financing
utilities, insurance trusts.

operations:

Census of Governments, 1957, 1962,

government

P1957,

€1957, »p.12,

41962,

pp.410-415,
€1962,
£1967,
1967,

972,

11972,

pp;18-22, using 1960 population.

using 1960 population.

using estimated 1962 population.
p.94 and p.75, using estimated 1962 éopulatioh.
pp.45—§0, using 1966 population,

p.28 and p.8, using 1966 population,
pp.410-415, using 1970 population.

P.94, using 1970 population.
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more rapidly than usual during these periods due to increased OCS related

demand for public services. This 1g precisely what happened.

The preceeding analysis suggests two Important points:

(1) The primary impact parishes have historically had highes:public
service operating costs per capita than other parishes,

(2) The level of public service operating costs per capita are dependent
~upon the level of 0CS @ﬁerations : :
If the per capita costs in Table 5-1 were deflated for ﬁisiug prices,
the difference in per capita costs between primary impact and other parishes

would be narrowing over the period obéerved,lo

6.4, Operating Cost Estimation

The above results suggest that it may be important to distinguish be-
tween the primary impact areas and other areas when deterﬁining the OCS
treated operating coststoLouisiana.ll In particular, if one is limited
to using per capita cost data the following bréakﬁ%wn'Should be used in
calculating total local plus g?ﬁ@e operating costs!

(1) For the directApopulatioﬂ effects -of OCS activity, use as per capita
public service operating costs, the sum of per capita direct operating
costs in the primary impact parishes, and per capita direct operating
costs for state government., .

(2) For the first round interaction of the input-output model, use the

same per capita sum as in (1) above. This éssumes that the immediate
quppliers to OCS are located in the primary‘impact parishes.

..........

9Since our data stihrts in 1957, the “historically" high public service
costs may already be due tof’0CS activities prior to that date, Alternatively,
the extensiVe wetlands area and relatively low population density may cause
these higher costs.

loThis may be due to operating costs rising in the impacted areas prior
to the increase in population, This guggests it may be tiieful to distinguish
between "production created" and "population created" public services, If
such a distinction is Iimportant, using statewide average costs per capita may
underestimate public service costs if production precedes.

11It should be noted that in one parish which 1is strongly impacted by
0CS activities, St, Mary's parish, the per capital direct public seryice operating
costs were $456, $206, and $148 for 1972 1967, and 1962 respectively, These -
figureg atre; ;nuch higher than the. averages for the Femainder of the- Prima
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(3) For‘supcessivé iterations of the input-output model, use the sum
of per; capita direct operating costs in all parishes combined and
per capita direct operating costs for state government.

Perhaps only the first step will be‘reQui‘red beéause succesgive it‘era-' ‘
tions will "pick-up" more widely disperéed suppliers who will not be
piacing an extraordinarily héavy burden on local areas, and who could
be expected to-be payiné sufficient ta% re;énﬁeéltb.ba; gﬁeir ﬁéy,,(Thé o
widely dispersed suppliers would also be able to phase into the sﬁate's
economy more easily without producing "ghost-town" effects when OCS
activity tapers off significantly, |

0CS activities are peculiar in that the location of the pdpulation
impact‘may not be the same as the location df'prpduction. In particular,

on-site offshore workers may not reside in the coastal parishes or in

Louisiana. In order to measure the population created public service-
bpgrating costs directly résulting from OCS activity, this suggeét§ that

it is necessary to at least identify whether or not a worker.resides in
Louisiana. it can then be assumed that the public service cdsts generated
by these Louisiana population increases equal the sum of average statewide
parish--including municipality and district--per capita operating costs
plus state per capita costs times the population increase. This assumpfion
would hold regardless of the specific parishes impacted by the population

increase.

The. production created operating costs of OCS activities have tradi-
tionally been assumed to equal the production created costs of the state's
existing mix of dctivities, In other words, it is assumed that OCS activities
require the normal road maintenance per unit of output, the normal sewage
maintenance per unit of output, etc. A major purpose of an 0CS public
service impact study is to test whether or not this assumption is valid.

&
A measure of the abnormal 0CS related operating costs can be dbtained in

seyeral ways,
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(1) Cost Differences

Agsume that normal parish per capita operating costs are equal
to the statewide average but that the abnormal. costs attributable
. to. 0CS activities equal the difference betweenjprimary impact
parish per capita costs and the statewide average times the primary
impact parish population increase. From Table 6-1 this would have
been ($324.72 - $315.59) x (1,798,038) = $16.4 million in 1972,
0f course, this makes the possibly untenable assumption that the
on z reason for per capita cost differences is 0CS activity.
{or) . .

(2) Enumeration of Abnormal Demands

.Identify by parish-wide surveys the abnormal demands placed in
public services by OCS activities and their\immediate sgppliers,

"The second technique would be mo%@*cdstly, yield a more accurate
'estimate, and'require more diséretion by tﬁe researéher than;tﬁe first
‘procédure. Howéver, the first procedure may provide control totals to
_which the results of this technique can be compared. The second technique
is discussed‘more thoroughly below,

The enumeration of abnormai demands technique requires a five step
procedure:

(1) Categorize the types of onshore activities necessary for 0CS
activity.

(2)  Identify a sample of firms in sample impact parishes which are
engaged 1n the above activities. :

(3) Obtain information from these firms regarding abnormal public ser-
vice usage and levels of OCS related output produced. For example,
a firm may use a public pier, employ x persons and have y percent
of its sales going directly to OCS activities.

(4) Obtain from public agencies the total usage of respective public
facilities and their operating costs, For example, identify total
-dockings and total operating costs at a port, and use Information
from (3) to allocate operating costs to OCS activity,

(5) The operating costs identified in steps one through five should be
excluded from the populat@on created operating .costs,

Some abnormal demands, such as highways which service primarily OCS

activities, can be identified through public agencies, such as the Department

of Highways. The reséarcher would have to use subjective judgments in many
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cases, but should bé congervative in making estimates, Many abﬁormal
demands would be clear, such as highways and airports which primarily
service 0CS activitieg port facilities and dredging attributable to OCS
activities. Each parish would be taken on a case~by-case basis., There is -

probably no better technique than this for estimating production created

~ abnormal public service demands,:

6.5. Capital Cost Estimation

The previous section deait with the estimation of populatién and pro-
ducﬁion induced costs of operating public facilities. This sedtion deals
.:with the costs of providing the sotck of public facilities, tﬁe publié
. capital. There are basically two techniques for_estimating the réquisite
cépital costs resulting from a change in the level of deﬁand fdr public
facilities, The first 1s to derive an estimate of the physicél incregse
in the various types of faciliﬁies required and establishing fhe costs of
providing those facilities, The seéond is‘to use historical per capital
expenditures, adjusted for changes in cost indices, as the basis for

estimation. Each technique has its advaﬂtageé and disadvantaéés.

6.5.1. The Capital Enumeration Technique

Th@@wfﬁﬁﬂﬁ¢Qﬁenrequires the following information:

(1) The physical quantity of facilities per unit of 'population"
demanding the facility; for exapple, police cars per person, square
feet per shool child, gallons of sewage capacity per person, pier
footage per vessel, etc.

(2) The cost of each unit of capacity,

(3) The increase in populat&bn" demanding the&facility.
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E Thg ratios uged in step one assume a given level of public service
quality and these must be defined by the gtudf. They might be set equal
S‘xto'hiatoriC”ratios in various reglons of tﬁe country.12 The data in the
secbnd step can be obtained from published and non-published construction
" cost data. The daﬁa in the third step consist of increases in populationm,
“firms, and activity levels of firms since demands for public faéili;ies
are populatioﬁ and broductidn induced.

The primary advantage of the capital enumeration teéhnique is that it
better enables one to estimate the incremental costs of providing public
caﬁital for OCS related populétioh and firms. ‘The use of ‘per capita ratios.
"in the second technique is rather meaningléss when excess cap%tal éaﬁacity
‘exists because additional population can.bé accomodated withoqt additiOnal
capital costs. The only way to determine whether excess‘capa?ity exists
18 to survey actual éapital facilitieswand'éompare them to some estimated
givep quality of requisite‘Capitai. The 1att§r could be obtaiﬁed'by nulti-
plying s;atewidé of nationwide physicai capitai per unit of affecﬁed popu-
iétiop by the pérticular geOgrapﬁic area's acfual populatién.!

1fhére are several empiricéi difficulties with thé capital enumeration
técﬁnique. First, the human population-induced facilities are probably
gagiér to estimate than the production—induced‘facilities, since the latter
;i11 be specific to the type of production. It may bé best‘té estimate the
production-induced facility requirements on a case-by-case baéis from parish
surveyé.’ Second, per unit fécility cost figures may be diffiéult to find,

Third, related to the excess capacity problem, there is the problem of

121: whould be noted that historically low ratios in primary impact

"+ parishes may be due to the inability to tax OCS related activities in
those parishes. On the other hand, high ratios would result if parishes

--anticipated the increased demands and built facilities early.
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estimating additional costs when there is a ghift from on-shore to off-
shore activity. For example, a particular firm in Parish A may switch
from proViding on-ghore well services to providing off-shore well services.
There may be no net increase in public facilities required, yet the above
technique would result in both population and production induced facility
demands attributable tp;OCS activity.; It'shoﬁld only be the increase in.v
total activity which results in the increase in public facilities. In-
creased OCS activity may not lead to a net increase in population if it
displaces some other activity such as fishing or on-shore services of
production,

dne way out of the third dilemma mentioned above is to measure two
things:
(1) Total net increase in the demanding population (or firm sales).

(2) The net increase in OCS related population (or sales).

Increased capifal costs resulting from net increase in demand can be
divided between OCS and non-0OCS by the ratio of the net OCS increase to
the net total increase. This would attribute capital costs to OCS activities
in the same proportion as net increases in O0CS demands to net increases in
total demand but it would require obtaining data on individual‘firms.
Finally, the capital enumeration technique may error on the low side
by not counting all capital costs. There is probably not muéh difficulty
in this respect in estimating population-induced costs. However, a large
portion of the more specific production-induced costs'must be thoroughly
estimated on a case-by-case method,
This technique should yield fairly accurate estimates of the incre-
mental capital costs attributable to increases in the 1e§e1 of OCS activities.
However, these incremental costs may not be the costs for which a government

body should be subsidized. This is because the above technique penalizes
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- government body for planning ahead, since the existence of excess capacity
reduces incremental capital costs. Perhaps, for subsidy purposes, excess

capacity should be disregarded as affectingbsubSIdizéble costs.

6.5.2. The Ratio Technique

The second major capital cdst eétimation tecﬁnidue is to ﬁse per 8
iéapita capital ekpenditures in a manner similaf to 6ne of the techniques
for eStimating operating expenses. Theré.are two variants to this approach:
(i) The incremental cost per capita approach. |

(2) The average cost per?cépita approach,

These will be discussed in turn.

. 6.5.2.1. Incremental Cost Per Capita Approach

Assumé that a govefnmental body supplies public‘facilifiqs instantly
.ﬂtovresponse to demand and there is no deprec¢iation of public facilities.

" In any given yéar, the public capital expenditures divided by the increase
in the additional population serviced provides an estimate of the incre-
mental capital costs per unit of the population, For example, dividing
‘annual state and local capital expenditures Ey the increase in statewide
population would give an estimate, under the above assumptions, of thé capital
cost -per capita. Population- and production-induced capital costs would be
included in this ratio. Uﬁfortunately, public bodies are not so perfectly
responsive.to public service demand and there is ﬁepreciation on public

~ facilities so that a portion of the state and local capital expenditufes
each year are for the replacement of the detilorated capiéal stock, The

imperfect response means that the capital expenditures in the numerator

are not caused by the population change in the denominator, yielding a



122

meaningless per capita ratio, For example, capifal_expenditurés in 1976
may be in response ﬁo.population 1ncreagea in 1974 or 1973-1974, Some
public bodies may lag in providiﬁg services whilgvsome may lead., It may
be that these bilases may "wash—oﬁt" across a number of public bodies,
so that calcuiating the ratio for a state and all of its local bodies ﬁay
be a meaningful estimate. There‘iévstill thé problem of depreciation,

however. If thefé is depreciation, the incremental per capital technique g L

e

will yield a higher than actual incremental caﬁital cost estiméte.. However,
depreciation of public facilities may be low and not great enpugh to worry
about.

Using an iné;emental actual capital expenditure ratio may result in-a
‘downward biaséd estimate‘of actual cépital cogts attributable to OCS activity.
First, to the extent that OCS activity creates an increased déménd for public:
facilities, but these activities cannot be taxed to pay for tﬁe facilities,;
there may be a decline in the quality of public services, as,évidenced by
a lower inérementai per éapita expenditure ratio than the historic-average'
capital cost§ per capita, This may be more of a problem for ?rimary impact
parishes and may be insignificant for the state as a ﬁhole. Thils suggests
that using primary impact parish actual inrremental ratios may be inappro-
priate. Second, statewide ratios embody overall population- and productionj
induced capital requirements. OCS activities may require ~"aBnorma1" pro- %
duction~induced public facilities which wou;d not be captured. in statewide
ratios. Because of this, such "abnormal” public capital coéts should be
identified'on a case-~-by-case basis in each primary impact parish, or in a
sample of thesé parishes. Because of the first bias, it would not be apprb—

priate to use the incremental ratios for the primary impact parishes to

eliminate the second bias.
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6.5.2.2. The Average Cost Per Capita Approach

The second variant of the actual cépital expenditures per capita 1s
to use to ratio of annual capital exﬁenditurés to Egggi'popﬁlation. This
technique would accurately measure the incfemental capital costs éttribu—
table to OCS activity if all public capital completely depreciates and is
replaced in each year the éveraée ratioé‘are computed. This assumption,
in effect, puts all state residents on the same basié as the new OCS re-
lated pdpulation. If the totgl‘capital stock has to be'réplaced, then the
average capital cost ratio is a meaniﬁgfﬁl ratio. ObViously; this assumption
is not realistic.. This ﬁeans that the lower the depreciatioq rate of capi&gl—-
hence thé lower the amount of,replacemeﬁt capitai——the greater the relative
“ amount of OCS related capital facilities and the less the relétive qﬁantity
of capiﬁal faciiifies to service the non-0CS populatidn. Thfs,vid tﬁrn,
' méans that if oné uses the average capital cost ratio to estimate OCS
" capital impact, he will drastica11§ undefestiﬁate the true 0CS capital
- cost. This explains ouf reluctance-;despite.thier ready avﬁilability--to
récommend the use of these average ratios.

The ratio technique is implicit in those studies which use total
ekpenditufes (operating plus capital) per capita in estimating public
"service costs of a particular activity. This is an inferior technique
and its use can bé justified only if budgetary constraints pfphibit the

use of the incremental technique discussed in 6,5.2.1,

6.6. OCS Created Tax Revenues

The previous sections focused on estimating procedures for 0CS impact
costs, This section wili briefly discuss the procedures for estimating
OCS created tax revenues. We previouély‘argugd that ;hgvévailability of

0CS 01l and gas has no real signifi@antﬁimpaét on refinery capacity
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location in Louisiana and we included in the cost impact methodologyvonly‘z'
those industries whose products and services were demanded by the OCS
industry-~i.e., the immediate ﬁuppliers of the OCS--the OCS industry
itself and the gas processing industry. One can reasonably assuﬁe that
furthet levels of activity generate'revenues sufficient to offset whateVer
deficits or surplusts result from the first two levels of activity.‘xIta
would defeat the purpose of the study to assume that the revenues resulting
from OCS activity itself equa; the product of statewide, or eyén parish-
specific, per capita revenues times thebpopulation generated by«thebfirst
tw0'1evels of activity.

There are two techni&ﬁés thch could be used to estimate revenues:
(1) the I-0 approach which is virually identical in its mechanics to the
use of I-0 to estimate cost’ impacts, and (2) the specific enemeretion
approach. The I-0 approach requires estimates of tax revenues per unit of
actiﬁity, meaeured either as sales, output,'oriincome. ‘For example,geutpoee
the fabrication of each platform generated 7y ddllats in state;angwloeel,b;__
revenues. Total tax revenues would equal y times thE"ndeéfﬂof‘plat—
forms constructed. Or suppbee state income taxes were, on average, X
‘dollars per dollar of income. Increased ‘incoge tax receipts could be
estimated knowing average earnings of employment in the first two 1evels‘
of OCS related activity associated with the increase in the nember of
employed workers and the increase in earnings ef previously employed workers.

There 1s one major flaw in this approach——which is a problem in all I-0

vy . . e

models--the assumption that tax revenues are proportional to the level of

the activity. This 1s particularly not true for property taxtrevenues, at -

13 Also, reduced welfare expenditures on the previously unemployed must
-either be deducted from costs or added to revenues. Increased costs and
zrevennes~re1Atedwto production are more straightforward than increases
costs and revenues related to population, since assumptions regarding popu~
1ation location and employment status'must beaﬁade. .
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least in the short run. If the technique is used, there must be some way

~ of separating revenues that vary directly With 0Cs actiVity.levéls from
those that do not. ’

‘ The I-0 approach would require the following information from a @@mple
é% firms directly engaged in OCS activity or supplying inputs to ‘0CS
_;ctivity:,' |

(1) Property and non—property state and local tax payments by firms of
" both types.

(2) Total sales for firms of both types and direct sales to OCS ‘activities
for 0CS suppliers.

This technique requires primary data collection and may face opposition

. from firms. Another pf&blem with this technique is that cﬁution* must be

exercised to.ayoid the case whereby a supplier firm pays x dollars 1n‘

tax, has y percent of its sales to OCS, yet pays no state taxés oﬁ the

OCS activity, due to OCS input tax exemptions. The reéearcher must know

the portion of a firm's taxes which are appiicable fo 0CS.

The specific enumeration technique requires a higher level of abscraction,
less data collection, and avoids the problem of attributing ajfirm's taxes
to 6CS—related production when, in fact, sales to OCS are examptod. This
procedure requires the following:

(1) A catalog of the types of state and local taxes and rates to which
the OCS firms, OCS suppliers, and population are subject|

(2) An estimate of the increase in the relevant tax bases resulting

from the 0CS activities.
The second set of information would be the most difficult to obtain. How-
ever, more or less accurate estimates could be made. Employment created
increases in tax revenue would be estimated once the previous eﬁployment
status and location of workers is known. Corporaté profits taxes could

be estimated assuming an average profit/éales ratio. @éles taxes could be

estimated once OCS exemptions are known. Property taxes would consist mostly
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of taxes of on-shore stfuctures; These taxes depend on local assessmeht
procedures éﬁd exemptions to property taxes;'.Property taxes would be thef}
most difficult to estimate and may be large, meriting int‘ens_iv’e4'con'sulvtatioh.
with taxing agenciés. | |
A related methodology which might,@e émployea is the series of
estimating fatios which were utilized in the Woodward—Clyde study summafizea‘
above. Their méﬁhodology was fully discussed in 2,3.4. and will not_be

repeated here.
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CHAPTER 7
ENVIRONMENTAL COSTS AND BENEFITS

7.1, Introduction

There 18 a wide range'of ecological effects resulting directly and
indirectly.from 0cs act‘ivities.1 Some of these effects may be desirable,
such as the creation of arit&ff@f&l.reefé; while sbme may bé.undeéifaﬁlé,i
such as destruction of wetlands. 1In ordef,to obtain a measure of the
“ﬁet ecological impact" of 0CS actiQities, it would be necessary to:

(1) Quéntify the relationship between the level of 0OCS acti&ity and
the various types of ecofogical effects--the "dose-response"” function.

(2) Assign a common unit of measure, such as dollar values, to the
various effects.

b
E

f?t this time, there are no wellvestablished techniques for dbing either
of these. However, this section will describe the usefui work that has
been done in these areas.

Most of the work related to the ecological impact of OCS‘activity
has focused on:

(1) vDescriptions of effects rather than precise quantification of in~ !
tensity relations.

(2) Quantification of ecological impacts of.éil spiils.

3 Qﬁantification of land loss.

(4) Quantification of uWater quality effects of drilling and laying
pipelines onshore and offshore,

An ex&mplé of the first type is the conclusion By Gulf Unilversities Re—

search Consortium (1974) ‘that drilling platforms may act as artificial

reefs for fishes and invertebrates, to the benefit of sporf and commercial

fishing industries. However, it is not known how this would reduce fishing

-

1
For a brief outline of the types of effects, see BLM, Final Environ-
mental Statement, OCS Sale #41, Vol.l, pp.372-466.
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search costs or increase yields. Studies of the second type are repref ‘_
sented bykanalysés of the effects of ﬁil on fish, fowl, and shellfish.2 o
Examples of the third ;ype include calculations of surface area lost to
fishing,3 and land loss due to pipeline canal construction.é Examples
‘of the fourth type include fhe studies of drilling and ﬁipeliﬁe laying

‘ effects on.piankton, Benﬁhos, and ﬁékton.S o 4

There have been.severai atteﬁpts to relate ecological effects,to%

economic activity. The most'thorough model was developed by Iéard, in
which rows and columns representing ecological prééesses were ad&ed to
the traditional I-0 model.6 However, this model remains primarily at the

conceptual stage. A second ecologic~economic model has been developed By.

the Environmental Protection Agency. It predicts air and water pollution

levels as a function of the levels of economic activity and pf

- This model has been used in at least one OCS impact study.8 The Louisiana

2See BLM, Final Environmental Statement, pp.412-445,
3
Ibid., 7p.424,

4Private communication with Gener Turner, Center for Wetland Resources, .
Louisiana State University, Baton Rouge. To illustrate the complexity of
the environmental issues, Kilegan and Ularris (1973) conclude that some
closed-off canals can be used as fish and shellfish farms. ("Mariculture
Potential in Estuarine 0il-Pipeline Canals," Proceedings? Gulf Caribbean
Fisheries Institute, 23: 75-80). ’ : :

Q
3See BLM, op. cit., pp.372-399.

_ 6Isard, W., Ecologic-Economic Analysis for Regional Development,
(The Free Press, New York, 1972). ‘

7Strategic Environmental Assessment System.

8Reinfeld, Kenneth D., et. al., '"Economic Study of the Possible
Impacts of a Potential Baltimore Canyon Sale, Technical Paper No.l,
Bureau of Land Management, New York Outer Continental Shelf Office,
(December, 1975).
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State University Center for Wetland Resources has éttempted go quantify .
the value.of figh as a result qf pipéline éonstruction in wetland areas.’9

Even whenéecological effects have’béen quantified, the assignmenf of
:doilarvvalues to those effects.involves véry striﬁgént‘assumptiohs.
Most of the economic studies of ecological effects have been limited'to
'assigning.dollar values to varying air and water pollution levels, >fhere
- have been maiply two types of attempts to measure.the dollar costs of
pollution. The first type catalogs the effects of emissions, aséigns a
dollar value to each of the effects, and éums up the costs. TFor example,
a given quaﬁtity of raw sewage at a pgrticular time and place will killgh
’giveh number of fish ahd éause a given amount of diseaée in thelhuman po-
pulation, The value of the killed fish plus the cdst of the diééase would
représent the cost of the emission.lo The second{fyée attempts to measure
'ﬁollution costs by‘estimating hoﬁ much people would pay to avoid a polluted
area. This has been done'byfland value studies,ll' wage réte étudies,12
and surveys.13

The first technique is applicablé as long as the 'dose-response'

function is quantified énd economic values can be placed .on the responses.

However, it may understate the pollution costs if all fesponses are not

9This study assumes that a loss of wetland area causes a proportionate
loss of fish, a strong assumption. Personal communication with Gene Turner,
Center for Wetland Resources, Louisiana State University.

lOFor example, Waddell T.E., The Economic Damage of Alr Pollution,
Socioeconomic Environmental Studies Series, May, 1974,

11For example, Ridker, R.G., and Henning, J.A.; "The Determinants of
Residential Property Values with Special Reference to Air Pollution," Review
of Economics and Statistics, May, 1967, Vol.49, No.2, pp.246-257.

12For example, National Academy of Sciences, "The Costs and Benefits of
Automobile Emission Control,'" Air Quality and Emission Control, Vol.4, pre-
pared for the Committee on Public Works, U. S. Senate, Serial No,93-24,

1 .
SFot,example, Randoll A., Ives, B., and Eastman, C.,, ''Bidding Games

for Valuatten'of &ga;he;i\g Eny Fonmental ;mp;gvements’ " Journal of Environ_

mental Economics aﬂasemenf: ugust, 1974, pp‘132 149, DR
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specified. The second technique is useful for measuring the. costs of
pollution in generél. However, its use requires the ability éb-control
for all non—pollut;on_variables affecting the variations. This technique
is clearly inéppropriate for méasuring pollution effects on non-narketable
wetlands and ocean-areas.

The major ecoldgital.effects of OCé activity will arise‘due‘to:
(1)‘ Spills,;either.at the wells or along pibelines.

(2) Channelization of wetlands for pipelines and offshore access,

(3) Resulting economic activity onshoré.

The ecological costs of spills mﬁst be evaluated on a case-by-case basis,
80 -will not be dealt with here. The second and third causes create annual

costs and are diBcussed below. .

7.2. Channelization of the Wetlands

Canals have been coﬁstructea through:Louisiana estuarles for pipelines,
navigation, and access to estuarine oil and gas‘production areas; The
area of thermarshland desgroyed equals the sum of the canal sutface'area
plus the aréa of'spoilibanks and dredge spoil disposal sites, One étudy
has shown that the marshland area in Louisiana destroyed as a result of
canals is from 4 to 9 percent of the total Louisiana marshland area,
However, not éll of this area is a result df canals created for OCS pur-
poses. Canals providing access to estuarine oil and gas pro&ucing areas
could not be considefed 0Cs relaﬁed; some pipelines do ;ot serve OCS areas;
and navigation canals are used for both OCS and non~0CS related activities.
In order to measure the cost of OCS related channelization, one must:

1 Measure-the marshland area destroyed as a result.of 0CS activity.

(2) Estimate a cost related to the lost marshland.



131

A minimum estimate of the marshland lost as a result of OCS activity
‘would be the canal area used by OCS pipelines, pipeline terminals, and
gas plants. This would require an enumeration of all OCS pipelines,

terminals, and gas plants located in wetland areas,

Estuarine dependency of commercial fish speciles ranges from'complete

estuarine dependency (Virginia oyster) to specieé using estuarines as
v;urseriés (shrimp and menhac'len).14 In 1967, 85 pe%cent ofythe ex-vessel
values of estuarine-dependent touisiana commercial ‘fish landings consisted
of shrimp and menhaden. ‘The fi1ldng or diking of estuarine afeas‘will
E-have a direct relationsﬁip to the cdﬁmercial_shrimﬁ and menhaden“st'ock.15
However, some @stuarine channels may improve estuaritie esiditions by~ -
creating access to previously inaccgssible marshes.ls' An estimate of

the annual cost of 0OCS createa pipeline canals, tefmihals, and gés pro-
‘ducing plants would be to assume that the mérshland area lost: as a
result of these OCS purposes results in an equal percentage loss in tHe
value of estuarihe-dependent commercial fish landiﬁgs. This may be an
over-estimate of the effect of these particular OCS marshland'useé'on
commercial fishing since some channelization may bé favorable to fishing.
This loss of Eish value would be divided between ldss of Louisiana and ﬁon—

Loulsiana consumer surplus and loss of Louilsiana and non-Louisiana factor

income.

ll‘GranviLlle H. Sewell and Robert F, Hillman, 'The Future Economic
Value of Estuarine~Dependent Commercial Fisheries, ' (EPA, April, 1971),
pp.B10-B11. : :

151b1d., p.B15 and B17.

161b1d.;’ p.B15.

Also, the long term effects of chaﬁhelization are unknown and ﬁay
be smaller than the short term effects. :
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Although channelization may inhibit. the: growth of furbearing animals,
the quantification of these effects is imﬁﬁgﬁible given the lack of dose-

response information.

7.3. General Economic Activity

' The inéreaséd ecpﬁomiC‘sétivity'fesﬁlfing from OCS agtivity will
- generate increassd air, water, and aesthetic pollution, This pollution
will result ffom both the prdduction'stimulatéd by OCS activity and the
* increased population concentrated in the areas of production activity,
‘At present, techniques exist to quantify only the emission coefficients
for point-source air and water pollution. These techniques are described
~ below. |

Air pollution emission coefficients have been used in several studies
ts rslate poﬁulation and production activity to the following poilutants:
ﬁartic%létes,»sulfur oxide, nitrogen oxide, hydrocarbons, and carbon

monoxide. An Environmental Protection Agency (EPA) study has quantified

the pollution outpuﬁs per unit of activity for the sources shown in Table 7:-1,

One BLM study has used this model to predict onshore pollution effect of OCS
actiVify.lg A less sophisticated technique has been used in a study by a
team'af>the University of New Orleans to derive similar doéé»reSponse
'coefficients.zo We would recommend using the EPA model.

Water pollution emissioﬁ coefficients were also used in the above
mentioned studies to estimate the effects of economic astivity sn biological

6xygen demand, suspended solids, heavy metals, nitrates, phosphates, and oil

18This model is known as the Strategic Environmental Assessment System
(SEAS) model.

ngenneth D. Reinfeld, et, al., op. cit.

Anthony J. Mumphrey and Thomas F. Whalen, . M"Economic Gfoﬁth, Life-
style Prefe:ences, and Urban Size, (University of New Orleans? 1976),
unpublished paper, . DR .

18
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TABLE 7-L-

a
Major Air Pol)lutants Associated by Source

SOURCE R o ~ MAJOR POLLUTANTSb-'_‘
TRANSPORTATION : )
Personal (Automobile and Bus) S§P, $0,. WO, HC, CO .-
Freight (Trucks) ' ' - SP, S0y, NOy, HC, CO-

RESIDENT IAL FUEL USE _
Natural Gas SP, S0 . NO,,HC, CO
Distillate 0il | SP, SO, NOy; HC, €O

 COMMERCIAL FUEL USE : | :
Distililate Oil o SP, SO, NOy, HC, CO

INDUSTRIAL FUEL USE

Coal, Gas, Oil - ' ' sp, s0,, NO_, HC, CO
ELECTRIC UTILITIES ‘ ‘ ' : ‘ v
o> NOy, HC, CO

0il ’ ' Sp, SO

INDUSTRIAL SOURCES

Gas Processing : . S0y NOyx, HC -
Construction : SP
Petroleum Refining and Storage ‘ HC

Others (Chemicals, Manufacturing) Sp, So,, HC

CONSUMER ACTIVITIES

Dry Cleaning HC -
Paintiung HC

«Gasoline Service Stations . HC

N
“Kenneth D, Reinfeld,*\ggsvcit‘, P 220,

b ' . .
Suspended Particulates (SP), Sulfur Oxides (S0,), Nitrogen Oxides
(NOx), Hydrocarbons (HC), and Carbon Monoxide (CO) ’
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and gas emismsions Into water syatems. Again, thé EPA model 1s recom-
‘mended for this atudy, |
The increased levels of activity in the various industrial sectors

and the increases in population dﬁe to OCS activity can bé used along
with thé emissfon coefficients obtained from the above-mentioned studies
in order to obtain the’total.physical quantities of harmfui air and
wéter emissipns.. The next task is to assign dollar costs to these
physical quan;iiieé. This requires two steps:

(1) Quantification of do#le-response functgons.

(2) Assignment of dollar costs to the response.

Attempts have been made to qu;ntify the economic costs of air pollu-
tion, so air ﬁoilution will be discussed first,

There have been attempts to quantify the effects of air pollution on
human health, mate%ials, vegetation, aesthetics, solling, anima133.and
the natural environment in general. Several studies have estimated
the effects of air pollution on real estate ma;ke; values. Most investi-
gators agree that costs assoclated with organoleptic effects as well as
'éoiling—caused cleaning and maintenance expenditures are capitalized in
this estimator.21 These studies found that the marginal cépitalized
sulfation damages in the urban areas studied ranged from é $100 to $600
increase in mean property values for each 0.1 mg 503/100 cm2 day Increase
in sulfation. If the area of major ecoﬁpmic activity resulting from OCS
activity is defined and the sulfur output resulting from this activity
is quantified, @hé annual sulfation costs of solling and aesthetic®effects

can be calculated as follows:-2

2lThomas, E. Waddell, "The Economic Damages of Air Pollution," (U.S.
Environmental Protection Agency, May, 1974), p.27,

22The obvious pitfalls of this approach are:
_'1“ Assuming linearity

2, ‘Assuming ryral = urban effects
3, Defining the affected land area
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Mg Sulfer Output/Day
Land Avea in om®

Capitalized Damage =( ) 100 x (8100 to $600) =

(Rumber of Households in Land Area)

Arnnualized Damage = (Discount Rate) x (Capitalized Damdge)

The only other types of air pollution effects whose dose-response
functions have been calculated arebmorbidityzand mortality, The EPA has
initiated the Community Health and'Environmental Surveillance System
(CHESS) program which relates selected respiratory diseases to pollution ‘
composite.23 Lave andeeskin used multivariate regression techniqueé to
explain varlations -in mortality rates across cities as a function of
sulfate aﬁd suspended particles pollution. After making assumptiohs
about the.value of work dayﬁlost as a result of respiratory diseasé and .
the valué of human life, the health costs of OCS created air pollution
can be approximated}‘

Unfortunately, little work has been done on quantifying thé economip
effects of water pollution. The effects of water quality can be broken
down into aesthetic, ecolqgical, human health, and productiqn effe@ts.

H4E. suggested that recreation, a subcategory of aesthetics, is

the single most Important source of monetary costs of water degredation.
Whether or not this is true remains unknown, since few studles have estab-
lished relationships betweén economic costs and water quality.25 Any

attempt at estimating the effects of OCS created water pollution on re-

2

BQ.M. Shy, et. al., "An Overview of CHESS," in Health Consequences
of Sulfer Oxides: A Report from CHESS, National Environmental Research
Center, Research Triangle Park, North Carolina,

24David L. Jordening, Estimating Water Quality Benefits, (EPA
Office of Research and Monitoring, August, 1974), p.7.

i :
235¢ an example, see Herbert M, Stoevener, et, al,, "Multi—@isciplin&ry

Study of Water Quality Relationships: A Case Study of Yaqiéina Bay, Oregon,"
Oregon State University, Special Report 348, February, 1972.
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_creational activities in Loﬁisiana estuaries wbuld be pioneering and
expensive. However, the genefit/cost ratio of such a study may be high.
In summary, the abilify to make estimaﬁes of environmental costs of
particuiér activities 1is hindered by the lack of crucial data., The best
. quantified dat; are the pollution outputs per unit of economic activity._.
. There is 1ittlé quantification beyond this, Data on the en%ironmentél
effects of this ecologicél outputy the dose-response functions, are poorly
quantified. |
The economic value of these environmental effects are not well quanti-
fied. However, economists have been able to aésign someAeconomig values
to some effects. Finally, the interdependenciés of ecological and -
econoniic syéféms have been recognized in onlf anﬁglementary form.. Even
if the first level effects of pollution are known, secondary effects
cannot be quantified without some type of economic-ecologic inputeoutput
model, as suggested by Iéard. For ;xample, if pipelines destroy wetlands,
and wetlands are inputs into ecoloéic processes, say shrimp production,
a long chain of currently unquantifiable ecologic and economic effects

are generated.
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MAJOR PRODUCERS OPERATING IN LOUISIANA'S 0CS

Mr. A. Jack Evans
Amerada Hesg Corporation
1200 M{ilam, 6th Floor

' Houeton, Texas 77002”

Mr. P. D. Manning N

Amoco Production Company

P. 0. Box 50879 '

New Orleans, Louisiana 70150

Mr. W. R. Hamby

Ashland 011, Inc.

Offshore-Frontier Production
Region '

P. 0. Box 1503

Hous;on, Texas 77001

Mr. €. D. Hudson

Atlantic Richfield Company

P. 0. Box 1346

Houston, Texas 77001

Mr. Joe Stasney, Jr.

Bass Enterprises Production Co.

3100 Ft. Worth Nat'l Bank Bldg.

~ Ft. Worth, Tekas 76102

Mr. Frank K. Little

Belco Petroleum Corporation
P. 0. Box 19234
Houston, Texas 77024

Mr. W. P. Oliver

Burmah 0il and Gas Company
P. 0. Box .94193
Houston, Texas 77018

Mr. George A, Shell
BH-Hughes, Inc.

Suite 808

3525 North Causeway Boulevard
Metairie, Louisiana 70002

Mr. Jim Reaux

Camco, Inc.

P. 0. Box 6230

New Orleans, Louisiana 70114

" Mr, D, Goodwill

Champlin Petroleum Company
Attn: Mr. E. H. Balch

"P, 0, Box 9365

Fort Worth, Texas 76107

‘Mr. C. E. Golay

Chevron 01l Company
1111 Tulane Avenue
New Orleans, Louisiana - 70112

Mr. B. G. Murphy

" Citles Service 01l Company

5100 Southwest Freeway
Box 22082
Houston, Texas 77002
Mr. E, R. Manson

C & K Offshore Company
Two Houston Center
Suite 2828
Houston, Texas 77002

Mr. J. E. Evans

clark 011 Producing Company
2626 Exxon Building

800 Bell Avenue
Houston, Texas 77002

Mr, Kenneth M, Waters, Jr,

CNG Producing Company

1800 Bank of New Orleans Building
New Orleans, Louisiana 7011&

Mr. James D. Wilson

Coastal States Gas Producing Company

P. 0. Box 521

Corpus Christi, Texas 78403
Mr. Clyde Brown

Continental 01l Company

P. 0. Box 2197
Houston, Texas 77001

Mr. L. A, McNeil .
Corpus Christi 0il and Gas Company
P, 0. Box 779

Corpus Christi, Texas 78403
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Mr. William F. Ford

C-E Crest

Combustion Engineering, Inc.
P. 0. Box 81

Harvey, Louisiana 70058

Mr. B. F. Gmiffith _ »
Data Company, Inc.

Suite 2020, 1010 Common Street -
New Orleans, Louisiana 70112

Mr. Don E. McMahon

Diamond M Drilling Company
P. 0. Box 22738
‘Houston, Texas 77027

Mr. Marvin L. Smith

Dixilyn International, iné
1470 Saratoga Building

212 Loyola Avenue

New Orleans, Louisiana 70112

Mr. Jerry Richards

Dowell Division of Dow Chemicals Co.
1010 Common Street
Suite 1260 '

Ngw Orleans, Louisiana 70112

Mr. M. W. (Bill) Green

Dresser 0ilfield Products

Division of Dresser Industries, Inc.
P. 0. Box 6504
Houston, Texas 77005

Mr. John C. Miller

Exthange 011 & Gas Corporation
16th Floor, 1010 Common Street
Ngw Orleans, Louisiana 70112

Mr. R. C. Vanbifer, Jr,
Exxon Company, USA
P. 0. Box 60626

New Orleans, Louisiana 70160

Mr. Roland C. Reynolds
Felmont 0il Corporation

P, 0. Box 52287-~0CS
Lafayette, Louisiana 70501

Mr. G. Wright
Forest 011 Corporation

1000 Corpus Christi State Nat'l Bldg..

Corpus Christi, Texas 78403

Buite 1000,
'BNO Building,

- Houston, Texas

Mr. R. 0. Campell

Geheral American 0il Company of Texas
Meadows Building

Dallas, Teflas 75206

Mr. 0. G. Gage, Jr.

Getty 01l Company

P. 0. Box 53386

New Orleans, Louisiana 70153

Mr, S. J. Babin
Halliburton Services
Latter Center
1010 Common Street
New Orleans, Louilsiana 70112

‘Mr, William L., Cunningham

Hamilton Brothers 0il Company
1100 Milam Building, Suite 3800
77002 . '

Mr. James M., Kitterman

‘Houston 01l & Minerals Corporation

242 The Main Building
1212 Main Street
Houston, TeRas 77002

Mr, Harry Hanna

. Kerr-McGee Corporation

2500 McGee Tower
P. 0. Box 25861

Oklahoma City, Oklahoma 73125

Mr, Bill Manning

Louislana Land & Exploration Company
P. 0. Box 60350

New Orleans, Louisiana 70160

Mr, B. G. Howard

' Marathon 01l Company

P. 0. Box 70298
Houston, Texas 77007

Mr, George B, Grafton

Marlin Drilling Company, Inc.
Park Tower South

1333 West Loop, South--Suite 780
Houston, Texas 77027

Griff C, Lee

J. Ray McDermott and Company, Inc.,. -
P. 0. Box 60036

New Orleans, Louisiana 70160
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Mr. Cameron: L. Cox

. Mesa. Petroleum.Company . -
1700 Dresser: Tower
601 Jefferson Street .
Houston, Texas 77002 .

Mr. Sidney T. Walker, Jr. .

Mitchell Energy Offshore’ Corporation“
3900 One Shell Plaza =

Houston, Texas 77002

CMr.

"Mr. E. 0. Bell :
‘Mob1il 011 Corporation ..
1001 Howard Avenue :
" New Orleans, Louisiana 70113

- Mr. Alden Jo Laborde '
Ocefin Drilling & Exploration Companyv
P. 0. Box 61780
'New Orleans, Louisiana 70161
Mr. Jan N. Pederson

The Offshore Company .

P. 0. Box 2765

Houston, Texas. 77001

Mr. J. H. Fitzpatrick

011 and Gas Futures, Inc.

1100 Internatfonal Trade Mart
" New Orleans, Loufsiana 70130

Mr. Purvis J. Thrash Oti
Otis Engineering Corporation
P. 0. Box 34380
Dallas, Texas - 75234
Mr. Fred G. Johnson
Oxy Petroleum,  Inc.
19 Donys o
Houston, Texas 77040

Mr., J. M. Kates

Pennzoil United, Inc, .

P. 0. Box 51843, 0CS -
Lafayette, Louisiana 70501

Mr. R. H. Jukes
Phillips Petroleum Corporation
P. 0. Box 1967.

Houston, Texas _27001

CMe. W

1200 Milan- Stteet
‘Suite 3200 - -

Suite 1160,

Mr.
_ Shell' 0il Company -

Mr. R,

* Mr,
- Tefiheco 011 Company

‘Mr.

T. Adams
Riading & Bates Drilling Company

Houaton, Texas' 77002.

- Mr. T. J. Flowers :
Santa Fe- Drilling Company :

" P, 0. Box 1401 - : e
_ Orange, California 92668 RIIE

F. M. 0 Brien o E
Schlumberger Offshore Services L
1010 Common Street
NeW'Orleans, Louisiana - 70112

L. G. Otteman .

P. 0. .Box 60124
New Orleans, Louisiana 70160

© Mr, H “E, Aab

Skelly 011 Company
P. 0, Box 51367 - T
Lafayette, Louisiana 70501

Harold Kerr :
Southern Natural Gas Company

-P., 0, Box 1513

Houston, Texes 7700l

- Mr, M, R, Elliott

Sun 011 Company .
P. 0. Box 1501 o
Houston, Texas 77001
Mr. H. L. Franques

The - Superior 0il Company
P. 0. .Box 1521 '
Houston, Texas 77001
C. W, Nance -

P. 0. Box 51345 0CS ,
Lafayette, Louisiana 70501

Jack Jones

Texaco, Inc.
P. 0. Box 60252

New Orleans, Louisiana 70160

Mr. K E Jones - S
Texas Eastern Tﬁansmission CorporationL
P. 0. Box 2521 : :

Houston, Texas 77001
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Texas Gas Exploration Corporation

P. 0. Box 52310 .
"Houston, Texas 77052

Mr. John Lowe, Jr.
Texasgulf, Inc.

011 & Gas Division
1100 Milam Building
Houston, Texas 77002

Mr. G. L. Drenmer, Jr.

Transco Exploration Company

- P. 0. Box 1396
Houston, Texas 77001

Mr. E. T. Nagle
Transocean 0il, Inc.

1700 Pirst City East Building

1111 Fannin Street
‘Houston, Texas 77002

" Mr. R. H. Mueller

Transworld Drilling Company

P. 0. Drawer 2388
Morgan City, Louieiana

Mr. J. I. Morris

Union 01l Company of California

P. 0. Box 7096

70380

Houma, Louisiana 70360

Mr. L. V. Wittington
Zapta Offshore Company

1701 Houston Club Building

Houston, Texas 77002

Mr. David Parnell
Placid 0il Company
1440 Canal Street

Suite 2211

Canal LaSalle Building

New Orleans, Louisiana

‘Mr. H. E. Braunig, Jr.

Gulf Energy and Mineral Company, U.S.

P. 0. Box 2100 v
Houston, Texas 77001

Mr. James L. Bigder

_ Petroleum Helicopters,
P. 0. Box T .
Lafayette, Luuisiana

Inc.

70501

70112 -

Mr. T. L. Phillips
Global Marine, Inc.

' Global Marine House

811 West 7th Street
Los Angeles, California

90017
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