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Abstract. In 1983, US Minerals Management Service (MMS) shed from the Lease Nomination
sale format to Area-Wide Leasing (AWL). Since a ptete econometric analysis of the effects of
AWL on government revenue has not been conductatinost twenty years, the purpose of this study
was to determine the effects of AWL on governm@&wvenue. Results indicated that AWL reduced
government revenue by $1,170 to $1,308 on a per lzasis, which is consistent with the findings in
prior literature.
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1.0 Introduction and Purpose

The Outer Continental Shelf (OCS) is thought toehgveat potential to supplement US long-
term energy needs. The US Minerals Management &e(WMMS) oversees the leasing and revenue
collection for the OCS. For oil and gas specifigalbffshore tracts of land are leased to private
companies, giving them rights to explore, devekopd produce any petroleum resources. In the lease
auctions, the winning cash bid is referred to as ‘thigh bonus bid”, and once production begins
lessees pay royalties on any production.

In 1983, MMS switched from the Lease Nominatioredarmat to Area-Wide Leasing (AWL).

In the Lease Nomination sale design, companies mataitracts in the OCS and request that MMS put
the respective tracts up for auction. Tracts idieatiby companies would subsequently be evaluated
by MMS officials for resource viability and, in nmosases, would be offered in a future sale. In
contrast, the Area-Wide Lease sale design offeszyl large areas such as the entire Gulf of Mexico,
and companies would bid on the tracts of interest.

Proponents of AWL in 1983 suggested that the pragnauld increase the overall supply of
oil in the US. However, critics also suggested thaincreasing the supply of leases in a given,sale
lease prices would decline and government revenaaldvfall. In fact, the US Governmental
Accountability (US GAO, 1985) Office estimated tiata-Wide Leasing resulted in an annual loss of
seven billion dollars to the federal governmentwedwer, MMS officials did not agree (US GAO,
1986) that revenue fell due to ALW, as the notalotgp in lease prices after 1983 was due to thedworl
wide decline for petroleum.

Another contentious issue as a result of AWL was tinintended effects on states; critics
indicated that the newly adopted lease design woaldse the revenue of coastal producers to fall.
Since coastal states receive a share of the revanaishore oil and gas production, an additional
consequence of AWL may be that states such as ihoais would lose revenue.

Although several reports by US Governmental Accahitity Office supported the notion that AWL
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resulted in a decline in revenues to the federaegonent and coastal states, Moody et al. (1990)
examined the welfare effects of switching from treet-nomination sale process to area-wide leasing
in 1983. The discrete choice two-stage probit aiglghowed that the 1983 change to AWL, which
increased the number of tracts offered, resulted Imgher supply of petroleum on the world market.
However, the authors also noted that the increasg@ly caused oil prices to drop- resulting in a
transfer of wealth from coastal to offshore prodacélso noted was the substantial reduction in
government revenues.

Since a complete econometric analysis of the effeEtAWL on government revenue in the
Gulf of Mexico has not been conducted in almosttweyears, the purpose of the present study was to
determine the effects of MMS policy on OCS offshdmmestic oil and gas production, government
revenues, and substitute coastal producers beth@&nhto 2006. Specifically, | address whether AWL
results in lower government revenue and high bdmds in the Gulf of Mexico. As noted, in OCS
lease auction the “high bonus bid” is the winnirasit bid for the respective lease. | apply an
econometric model to a large, recently-developetiaipdata set and examine factors that influence
leasing such as royalty rates, policy, and exogenand characteristics. Corresponding changes in
welfare are calculated based on variations in tliey

The plan of this research paper is as follows. tFirsaddress the recent literature that
investigates the influence of AWL. Next, a concaptmodel is developed and is used to specify the
econometric bonus bidding model. | follow with asdeption of the data. Next, | use multiple
regression analysis to identify the isolated effgicAWL on government revenue. Model results are

subsequently presented, and implications for paieydiscussed.

2.0 Background and Prior Literature
Very little research has addressed the effects WILLA However, | summarize the notable

studies that have implications for this analysis.
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With the surge in worldwide oil prices in the seties, several studies emerged to bridge our
understanding of optimal fiscal policy and OCS ilegsIimportantly, the Government Accountability
Office (GAO, 1985) reported that the switch to AWAsulted in $3 to $7 billion in annual losses te th
federal government.

A few years later, Farrow (1987) used an econometiodel to estimate effects of AWL on
bonus bids. The author used a two-stage equatioererthe first stage was the number of bids and the
second stage was high bonus bid. The model alsh disenmy variables for various types of OCS
leases such as Drainage, Wildcat, and Proven leBae®w (1987) found, based on his sample, that
AWL did not have a statistically significant effeant bonus bids.

Moody et al. (1990) subsequently examined effeE WL with the most robust econometric
analysis of AWL to date. In contrast to Farrow (ZR8he authors noted the significant drop in bonus
bids from AWL. Moody et al. (1990) also expressed concern about thetefff AWL on coastal
states in the Gulf of Mexico (GOM):

“Lower lease prices could result in a transfer ofalite to the oil companies bidding on OCS leases.
Tracts owned by coastal states are substitute€Of06 tracts. These tract values can be expected to
decline with OCS lease prices, representing a Saamt loss of revenue to states with offshore
deposits, especially Texas and Louisiana (p.30)".

Clearly, AWL was a very controversial policy deoisi In fact, White (1984) noted that the
governor of Texas had a particular objection toNHS policy and indicated that the decline in lease
prices due to AWL caused massive losses to the. sthe governor also expressed concern that AWL
would result in a windfall gain to oil producerdearly a concern in a current era of record high oi
prices where a given barrel of crude petroleum edseone hundred dollars per barrel, even after

correcting for inflation.




According to Moody et al. (1990), MMS officialssdigreed that AWL resulted in a decline in
lease prices and government revenue. In fact, M¥MiSials stated that there was no evidence to
suggest that MMS was receiving less for a giverclblas a result of AWL (US Department of the
Interior, 1984). Instead, MMS officials contendé trop in lease prices after 1983 was a reflection
of the overall worldwide drop in petroleum resosreeorldwide. MMS also argued that many tracts in
AWL had previously been picked over and were trdotg were reoffered from prior sales. Also,
MMS suggested that many tracts in AWL were in deepater. Given the increased of drilling and
exploration risks in tracts in deeper water in @ES, the decrease in lease prices via AWL was a
result of the decreased demand for deepwater fld&Pepartment of the Interior, 1984, 13).

In order to econometrically estimate the changesomus bids as a result of AWL, Moody et
al. (1990) used a two stage model. The first stdgbe model was the number of bids, and the second
stage was the bonus bid. The two stage model wastagake into account the endogeneity of number
of bids in the bonus bids model.

The authors used panel data to reflect the infaondtom multiple bids occurring over time;
there were many sales in each year, and each adlgdcts with unique characteristics. Results from
the econometric analysis were fairly conclusive.sé&h on the sample, AWL was statistically
significant in lowering bonus bids and lease prigessuch, the isolated effect of AWL on bonus bids
was unambiguously negative based on the samplesXample, the authors estimated that the switch
to AWL resulted in a loss of 2.6 billion dollars amnnual federal revenue, approximately $1337 per
acre- even in 1986 when oil prices had surged tallarme high (p. 37).

Next, lledare (2004) et al. quantified the empirdeterminants of high bonus bids for oil and
gas leases in the OCS. The authors used the Idggbf bonuses as the dependent variable with

multiple regression, as explained by number of hid# price, location, bidding arrangement (i.e.,

? It is worth noting that lledare (2004) used numbiebids as an independent variable to explain bighuses. However,
Moody et al. (1990) and Farrow (1995) used twoestagst squares to account for number of bids &mndoagenous
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joint or single bid), firm size, water depth, anghtmy variables that represent Wildcat, Development,
and Proven leases. The results of the regressiticate that approximately 34% of the variationha t
dependent variable (high bonus bid) is explainedthiy variation in the explanatory variables.
lledare’s (2004) model utilized data subsequernth&implementation of AWL and is therefore not
directly applicable in explaining impacts of AWL g@overnment revenue. However, the regression
model is useful for our purposes in determiningppropriate specification for this analysis.

Over a decade passed before Hurricane Katrina guera renewed interest in AWL.
Recently, Nebresky (2007) showed that the quanfitgil and gas leases increased significantly with
the implementation of AWL on Alaska’s North Slope 1998. Using Two Stage Least Squares
(2SLS), the author estimated the change in bonds fier acre from AWL. Similar to Moody et al.
(1990) and Farrow (1987), the first stage of thedehavas number of bids, and the second stage was
high bonus. Explanatory variables included oil @sic endogenous firm costs, location, resource
viability, etc. The authors found that the declindbonus bid per acre with AWL dropped $1136 per
acré (p.170).

The implications of the prior studies are as falo First, Two Stage Least Squares is most
likely the preferred econometric estimator to ekpleffects of AWL on high bonus, since bidding
variables are often endogenous. Secondly, prierdlitire tells us that the following variables are
commonly used to explain high bonuses: numberdd, il price, location, bidding arrangement (i.e.,
joint or single bid), firm size, water depth, anghtmy variables that represent Wildcat, Development,
and Proven leases. Lastly, over the range of tteefdathe prior studies, AWL has been found tabe
statistically significant variable and has an irseeeffect in determining high bonuses. However, the

results from the prior studies are not conclusiver example, although Moody et al. (1990) and

variable. Number of bids cannot be used as an eafilay variable in this regression and the redudts lledare (2004)
are, by definition, biased and inconsistent,

* Specifically, on page 170 the author indicates tie price per acre under AWL was $55 and theepuiinder the tract
nomination system was $1191 per acre. The apprdgiloas in bonuses was therefore $1136/acre ($$59D-
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Nebresky (2007) found that AWL decreases bonusesiow (1987) found that AWL had no
significantly significant effect on high bonuses.

The following conceptual framework illustrates #ifgects of AWL on bonuses. | used simple
Laws of Supply and Demand, as applied to OCS ledsegenerate a hypothesis that will be tested

econometrically in the empirical context of thisabysis.

3.0 Conceptual Framework

Following Moody et al. (1990) closely, the market OCS leases can be expressed as
functions of Supply and Demand in Figure 1. Theigal axis represents the price of a given OCS
lease, as determined by winning high bonus bidnnO&LS lease sale. The horizontal axis is the
guantity of OCS leases, as determined by MMSitial Supply &) of OCS leases is perfectly
inelastic, since MMS determines quantity. OCS poeds face a downward sloping initial Demand
function Og), due to the Law of Demand. Initial equilibriumige (Po) and quantity of @) OCS
leases are also shown in Figure 1. Equilibriumagpand quantity represent the point where the nharke
for OCS leases “clears,” where the quantity demdnofleOCS leases equals the quantity of OCS
leases awarded by MMS.

The introduction of AWL resulted in a massive gase in the number of awarded leases in the
OCS. For example, lledare et al. (2004) noted thataverage number of tracts per sale under the
nomination system was about 300, while the averageber of tracts awarded under AWL averaged
5000 (p.240). Given that OCS Supply of leasesraréndividual sum of horizontal Supply curves, the
Supply function would therefore, by definition, fhiightwards under AWL. The new equilibrium
lease price and quantity is nd andQ;.

Moody et al. (1990) noted that MMS officials disagd that AWL results in a drop in OCS
bonuses (p. 30, 31). Instead, MMS believed thatidlwver resulting bonuses after 1982 corresponded

to the worldwide drop in the demand for petrole@source, as expresseddy The resulting new
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Figure 1. Supply and Demand of OCS L eases. Effects of Area-Wide Leasing

06S Lease Price
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Figure 1. The vertical axis represents the price of a g@&S lease, as determined by winning high bonusnbah OCS
lease sale. The horizontal axis is the quantitp6fS leases, as awarded and determined by MMSall&tipply &) of
OCS leases is perfectly inelastic. OCS producears éadownward sloping initial Demand functid®y), due to the Law of
Demand. Moody et al. (1990) noted that MMS offisidlsagreed that AWL results in a drop in OCS lgagxes and lower
bonuses (p. 30, 31). Instead, MMS believed thatdiver resulting bonuses after 1982 correspondéldetavoridwide drop

in the demand for petroleum resource, as exprésg&d. The resulting new equilibrium price and quanfitymn the lower
demandD; are expressed & andQ,. In reality, the lower lease prices and bonusbsesquent to 1982 were probably the
result of a combination of AWL and the fall in therld wide demand for petroleum, as givenfayandQ,. However, in a
time of soaring gas prices, it is unlikely that themand for OCS remains Bt Clearly, the demand functioD, and
equilibrium price and quantity, andQ, are more representative of the current market éomoeum resource.

equilibrium price and quantity from the lower derdddy are expressed & andQo. In reality, the
lower lease prices and bonuses subsequent to 18&2probably the result of a combination of AWL
and the fall in the world-wide demand for petrolewa® given bys; andQ;.

However, in the current era of soaring gas prigess unlikely that the demand for OCS
remains aD;, Clearly, the demand functidb, and equilibrium price and quantiB; andQ, are more
representative of the current market for petroleasources. Based on the simple Laws of Supply and

Demand, the isolated effect of arcreaseof leases from AWL would force lease prices anduses
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to fall. However, given that OCS leases are a Factor Derfiam, land) for oil producers, Demand for
leases should rise. If the shift in Demand is @grednan the shift in Supply, bonuses will increafter
AWL. However, if shift in Demand is less than thefisin Supply, bonuses will increase after AWL.
Given the massive increase in number of awardesesed hypothesize that bonuses will fall with the

implementation of AWL. The following section disses the data.

4.0 Data Structure

| utilize publicly available data for OCS issueddes from the public MMS websitesold in
1979-1996. Data include various tract charactesssuch as location, water depth, royalty rates,
proven tracts, and any prior leasing or developnagnthe same location. A spatial database with
distances to the nearest active lease is alsodedlu Table 1 provides definitions and summary
statistics for parameters used in this analysie. fbBHowing is a description of the data as welkeash
variable’s expected relationship with high bonuk bi

1. N_Bids. N_Bids is the variable that represents thenber of bids associated with each lease
sale. A positive and statistically significant signanticipated for N_Bids, as the number of

bids in a respective sale is likely to push upwimening bonus bid.

® Data was obtained from the public MMS website. T®wiler” report with information on bonus bids anther statistics
are available at: http://www.gomr.mms.gov/homepmgéde/swiler/Table 1.PDF

®The spatial database was created by existing MM&bdaes contain explicit data such as Lease Boydatices, Lease
Effective Date, Lease Status Code, etc. As an pkablock boundary vertices can be used to comipateenter of the
block. Using the center of the blocks then interckldistances were computélthen using lease effective date and lease
expiration data a temporal dimension of the da@ba&se generated. Block vertices are availableldovnload
http://www.gomr.mms.gov/homepa/pubinfo/repcat/aimimdex.html. Data such as tract depth, royalty rates, leasessta
and lease type are available at: http://www.gomrsngmv/homepg/pubinfo/freeasci/leasing/freeleas.html




Table 1. Variable Definitions

Variable Definition

1. Dependent Variable:

High_Bid High winning bonus bid

2. Independent Variables:

N_Bids Number of bids

OilPrice Inflation adjusted real price of a bawébil

Depth Water depth of tract

Risk Economic risk associated with the tract

Produced Whether tract has produced in the past

Reoffered If tract was not sold in prior sale, feréd in this sale
Acres Acres of particular tract

Area-Wide Dummy variable for AWL (=1 after 1982; pfior to 1983)
Geol Evidence that the given tract has petrolewsouees
L12 Number active leases within 12 mile radius

L30 Number active leases within 30 mile radius

Wildcat Lease that has never been drilled

Drainage Lease near proven area and shares sahdeaicteristics
Proven Lease proven to have petroleum resource
Development Lease that has been drilled but isoyptoduce

Royalty Rate Royalty rate for lease

2. OilPrice. Due to the Law of Supply, the real price of a blaafeoil should clearly have a
significant and direct relationship with biddingotons.

3. Depth. The water depth associated with the particulareldagxpected to have an inverse
relationship with high bonus bid since tracts irpker water offer more elements of risk to oil
producers.

4. Risk. The parameter for risk is an index of the varisypiissociated with Net Income of oll

companies; the standard deviation of net incomeiltproducers is used to proxy economic
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risk. The expected sign for this variable is ambigai and is determined by the individual
producer’s level of risk aversion.

5. Produced. Whether the tract has produced in the past, arahtigipated to have a positive
effect on bidding.

6. Reoffered. Reoffered is the variable that represents whethiexch was not leased in a previous
sale, and it has been reoffered in the current ¢ale anticipated that this variable will be
inversely related to high bonuses, since tractsateareoffered were not leased in the prior sale
are indication that the given tract was not desr&t OCS producers.

7. Geol. Geol isa variable to represent evidence that the givert bras petroleum resources, and
is expected to have a direct relationship with lbghuses.

8. L12. L12 is the number of active leases within a twetviée radius, which is expected to be
positively related to high bonus bid. The radiusveélve miles was used for this variable since
this radius would encompass all abutting tracthi¢ogiven tract.

9. L30. L30 is the number of active leases within a 30 mddius, and is anticipated to be
expected to be directly related to the high bonids Bhe 30 mile radius includes all active
leases that areabutting the abutting’leases to the given tract; L30 is actually theepung of
active leases, and that does not include L12 leases

10. Acres. Acres is thevariable that represents the number of acres ometb@ective OCS tract,
and is expected to positively related to bidding.

11. Wildcat. The Wildcat variable represents a lease that isvkntm have petroleum resources,
but has yet to be leased or actually produced.ekpected sign for this variable is positive.

12. Drainage. Drainage leases are abutting proven tracts ande sksamilar geological
characteristicdlt is very likely that the regression will yield gitive and statistically significant

results to explain bonus bids.
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13. Development. Development leases have been drilled but have gyebrbduce petroleum
resources. We would expect that the isolated efféet development lease on bidding to be
positive.

14. Proven. Proven leases have been shown to have petroleaurces. The isolated effect of this
variable on bidding is positive.

15. Royalty Rate. Royalty is the amount paid to the federal governni@nthe leasing of land in
the OCS, and is defined as a percentage of groslugiion.Ceteris Paribusdue to the Law of
Demand, the isolated effect of increased royaltyuih decrease bidding, since royalty is a
function of the Input Demand function for OCS proels.

16. Area-Wide. Area-Wide is our main policy variable and is a duynariable that indicates the
switch to AWL in 1983. Clearly, from theory, hisical evidence, and prior literature we would
expect that the influence of AWL on high bonus bmbe negativeCeteris Parabis.

The following section describes the econometriecdation used in this analysis. |

subsequently present results and implications dticy.

5.0 Econometric Specification, Results, and Policy Implications
Econometric Specification

In order to econometrically tésthe effect of AWL on high bonus bids, | used npléi
regression analysis. Since the data for this aisatgkes the form of multiple lease sales from 1879
1996, several panel data models were tested in regredsi explain bonus bids. First of all, |
considered the Fixed Effects (FE) model. The FE ehauld be useful for our purposes because it

allows for unique intercepts across panels anceas®as statistical efficiency. However, one limaati

" | employ various hypothesis tests in order to emsegression estimates are consistent, efficamd, unbiased If the
estimator is found to be inconsistent, inefficiamt,undbiased, MLR will not provide reliable preiiims on the influence
of the explanatory variables on the dependent blria

8 | used data between 1979 to 1996 because creztthe Spatial Database eliminated most obsenatiefore 1979 and
subsequent to 1996.
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of the FE model is that it only accounts for vaaatwithin panels. As such, the FE model could vt
used in this analysis because it ignores variamoss panels and our policy variable for AWL could
not be included in the model.

The Random Effects (RE) model was also used imat high bonuses various regressions.
The advantage of the RE model is that variatiomsgpanels as well as within panels is included in
the regression. Unfortunately, the unique Varia@ogariance matrix in RE makes is subject to
inconsistency of the model due to independent kesabeing correlated with the error term. In the R
model, the “composite” error term is often correthtwith explanatory variables and is often
inconsistent. Hypothesis tests revealed that then®Bel of bonus bids is inconsistent at the 99%
confidence level, and is therefore not appropfiatehis analysis.

The preferred estimator is 2SLS with a pooled Galimad Least Squares (GLS) regression
model, since N_Bids is an endogenous variablendJaivariant of the Hausman Specification test, the
null hypothesis of exogeneity of N_Bids was rejdci the 99% confidence level. The test indicates
that if we had assumed N_Bids was exogenous, OL&dwmeave returned biased and inconsistent
regression estimates. Similarly, using the Breu®epan test, the null hypothesis of constant vegian
was soundly rejected at the 99% confidence levelthis case, if we had used OLS regression
estimates would have been inefficient and standenats would have been inflated.

Lastly, | tested for the presence of omitted vdesahn the regression specification. | rejected
the null hypothesis of no omiited variables at #9846 significance level. Clearly, it is not surpnigi
that there are omitted variables present in a mthdetlexplains bonus bidding in the OCS since there
are so many unknown factors that could influencielibig.

| used the Box-Cox method to evaluate alterndtimetional forms for the regression function.
This method transforms the dependent variable, pedéent variables, or both, to identify the
appropriate nonlinear transformation. Pindyck amtbiRfeld (1991, pp. 240-243) define the Box-Cox

model as:
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@ y;‘1=so+zsi(‘;‘lj+e

wherey is the dependent variabbe,is theith independent variable, tiffes are regression parameters,
€ is a stochastic error term, and th&s are Box-Cox parameters. My = A, = 1, equation (4) is

equivalent to the linear forny —1=3, +Zi[3i (% —1)+¢€. If Ay =A2 =0, then (in the limit) equation (4)
becomes the double log formy =3, +Zi B, Inx +¢&. A third possibility isA\; = 0 andA, = 1, where

(4) is equivalent to the semi-exponential fotmy =3, +zi[3i>§ +¢. Various models were fit with

alternative values of; andA,, and the results were compared based on overadirggss-of-fit. These
comparisons suggested the most appropriate ofhitee tmodels for our bidding equation was the
linear functional formX; = A, = 1).
Results

Table 2 shows results for the regression analysmgh bonuses. Only the second stage of the
2SLS models are shown. Four models are used toastithe effects of exogenous influeriaas high
bonuses on OCS leases including a Base Model, IMadel, Spatial Model, and Combined Model.

The Base Model includes a set of exogenous vasatiiat were found to be statistically
significant in most regression tests, and alstudes the main policy variables such as OilPricg an
Area. The lease model includes all the variableshem Base Model, plus dummy variables for
Drainage, Proven, and Wildcat Leases. Developneasels were excluded to avoid a dummy variable
trap.

The Spatial Model includes all the variables faxr Base Model plus the spatial variables L_12
and L_30. Recall that L_12 is the number of acleases in a twelve mile radius and is hypothesized

to directly affect bonuses. Similarly, L_30 is ti@ember of active leases in a 30 mile radius and is

° In all models, Following Moody et al. (1990) N_Bii an endogenous variable, and is instrumentetiebgeological
viability of the OCS tract.
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Table 2": Two Stage L east Squar es Regression Results

Variable Base Model Lease Model Spatial Model Combined Model
Constant 2767887 776415.1 2.28e+07* 3.02e+
N_Bids 1723532 2554914*** -1378896 -5382
OilPrice 91544+ 91141%* 289305*** 330828 ***
Depth -1613 *** -1609*** e e

Risk 39984 * 22859 3291609*** 3645359*
Viability -767 -1764 -152903 -183490*
Reoffered -1.03e+07*** -9837914*** e —

Acres 78.00 59.00 e e
Area-Wide -7544483** -6740769** -3.42e+07** -3.46e+07 ***
1572 — 38081.99 35816.99
L3 e e 21806* 17037.72
Wildcat e e e e
Drainage @~ - 1586464*** -emee- 6928404
Proven e 1203873 - 1.85e+07
Development - -1099430 - -88819
Royalty e e e -790560*
Observations 6890 6890 428 428
F-Statistic 72.55 64.55 9.39 6.28
Prob > F 0.0000 0.0000 0.0000 000

Adj R-squared 0.2639 0.2971 0.3578 0.3733

*** indicates 99% level of confidence, ** indica@®5% level of confidence, * indicates 90% levetohfidence

expected to have a positive effect on leasing. Combined Model includes the variables in the Base
model plus leasing dummy variables, spatial vaesjhnd the variable for royalty rate.

Results in the base model indicate that OilPriceptD, and Reoffered are statistically
significant and have the expected sign accordingutchypothesis from theory. For example, OilPrice
is positive indicating that the isolated effectasf exogenous increase in real oil prices has atdire
effect on bonuses. Also, reoffered is negative sigdificant, which is consistent with our hypottsesi
since these are tracts that were not sold in gates and therefore are less desirable to OCS geoslu
Also, the influence of increased depth on bonuseggative; the isolated effect of an increaseatew

depth causes a reduction in bonuses for the finthis sample. Several other variables in the Base
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Model were either insignificant or an unexpecteghsiGiven that our prior hypothesis tests indicated
the presence of omitted variables at the 99% centd level, the sign reversals in this model ate no
surprising.

The most profound result in the Base Model is theffccient on Area-Wide. The parameter is
significant at the 99% confidence level, and yieddsegative sign. Assuming that an average OCS
tract is 5760 acres, the average amount that an Aatlices bonussis approximately $1309.80 per
acre (=$7,544,483/5760). The result is comparabMdody et al. (1990) and Nebresky (2007), which
found that AWL drops bonuses by $1337 and $113&gpe, respectively.

The Lease Model provides similar results for signdg statistical significance of parameters.
More importantly, the model indicates over the giwample that the reduction per acre as a result of
AWL is approximately $1170 (=$6,740,769/5,760).

Although the Spatial and Combined Model produderasting results, a significant amount of
observations were lost in creation of the spatalables. As such, the Spatial and Combined models
are probably not as reliable for policy interprigtat For example, notice the massive loss in
observations in the Base and Lease Model from 6080 observations to less than 500 observations
in the Spatial and Combined Model. In additionhaitgh the F-Statistics in the Spatial and Combined
models are significant, the drop in magnitude mRRStatistic is of concern.

Policy Implications

Based on lease sales over 1979 to 1996, the exogenfbuence of AWL for this sample of
leases is negatively related to high bonus bids. mbst robust models in the present analysis showed
that AWL causes a fall of bonuses between $11781809, per acre. Prior literature has yielded
similar results.

It is important to note that the regression modekhis analysis have significant limitations for

policy. First, the data only consists of leasesdletween 1979 and 1996 and may or may not be

10 All results are unadjusted for inflation.
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transferable to the current time period. Howevat;a-sample tests could be used to examine whether
the results of this analysis are applicable togyatiecisions about AWL in the current era.

It is also worth noting that this analysis has otdysidered the loss of bonuses as a result of
AWL. | did not consider the positive effects of AWduch as an increase in oil supply. For example, i
the exogenous influence of AWL caused an increas®l iproduced, the isolated effect of an increase
in oil supply would reduce oil prices paid to com&rs. Clearly, whether or not to use AWL in OCS

lease sales is a complicated policy decision thatrhany considerations.

4.0 Conclusions

The OCS is thought to have great potential to smppht US long-term energy needs. MMS
oversees the leasing and revenue collection foO@8. Since a complete econometric analysis of the
effects of AWL on government revenue in the GulfMéxico has not been conducted in almost
twenty years, the purpose of this study was tordete the effects of AWL on government revenue.
Specifically, | estimated the welfare effects ofitsivng from the tract-nomination sale process to
Area-Wide Leasing in 1983.

Regression results are identified characterighes influence measures of OCS leasing, e.g.,
how many tracts are leased and how much is paithfan. Royalties, tract characteristics, resource
potential, water depth were found to significantiffuence leasing.

The most significant finding in this analysis &t on a per acre basis, AWL reduces bonus
bids by $1170 to $1308. The result is strikinglyigar to Moody et al. (1990) and Nebresky (2007),
which found that AWL drops bonuses by $1337 and38lder acre, respectively.

It is also important note that this study did noh@y duplicate the results of Moody et al.
(1990) and Nebresky (2007). In fact, the beautthf study is that my findings were generated \&ith

different time period and econometric specification
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