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EXECATIVE SUMMARY

The minerals industry accounts for a substantial share of tax revenues to the State

and to local govemments in Wyoming. In FY98, taxes directly paid by the minerals

industry totaled $542 million and represented abott42o/o of State and local tax collections

(Tax Reform 2000 Committee 1999). These revenues were obtained primarily from

sevemnce and property taxes levied against the value ofproducfion of oil, natural gas,

coal, tron4 uranium, and other minerals. Periodically, since 1983, the Wyoming

Legislature has granted tax incentives (see Appendix A) to the minerals industries for the

purpose of stimulatingproduction, tax collections, and job creation across the State.

Wyoming is notunusual in this regmd: Otlrermineral producing states also grant a mynad

of tax exemptions and incentives (usually discounts against existing tax liabilities) for

special sitr-rations faced by operators. In 1999, the Wyoming Legislatwe appropriated

funds for an econometric study ofthe effects ofmineral tax incentives granted under

cunent law (1999 Wyoming Session Laws, Chapter 168, Section 3). This report

summmizes results of this study forthe oil, gas, and coal indrtsnies.

By statute, and by agreement with the Legislative Subcommittee overseeing this

project, this report must address two questions. Fint, to what extent do mineral taxes, tax

incentives and environmental regulations increase or decrease tax collections to Wyoming

entities as compared with amounts that would be collected in their absence? Second, to

what extent do taxes, tax incentives and environmental regulations alter employment and

other economic activity in Wyoming as compared with what would occur in their

absence? These questions are interpreted broadly; for example, the term'Wyoming

entities" refers to state govemmen! political subdivisions (zuch as cities, towns, counties,



and school disticts), and other special dishicts. Emplol,rnent and other economic activity

in Wyoming refers to all sectors of the State's economy, not just those closely related to

min€ral extaction. Finally, and perhaps most importantly, the study not only evaluates

existing incentives and regulations, it also develops a framework that can be used to

stryport ftture decisiorrmaking on State tax policy.

Chapter 2 presents background by looking at the economic effects of all major

types oftaxes androyalties levied on the oil and gas industryby ffieral, state, and local

govemments in the United States. This background is inrportant forthree reasons. First,

itprovides the perspective needed to evaluate the incidence orultimate burden of an

increase in taxes or elimination of tax incentives. In the case ofWyoming oil and gas,

taxes are shifted backward entirely to operators and resource owners. Wyoming oil and

gas production represents only a tiny fiaction of the world market for petoleum products

and, therefore, producers in Wyoming are price-takers, not price-makers. Secon4 the

review intoduces the concept of an effective tax rate. Effective tax rates are particularly

useflrl in accounting for effects of tax incentives, zuch as those that have been granted to

oil and gas producers in Wyoming. For example, an effective seveftmce ta:r rate on

Wyoming oil production can be computed by dividing total oil sevenmce tax payments by

the value of oil production. Because this calculation focuses on acfual tax paymenb, it

firlly accounts for all applicable tax incentives. All ofthe analyses presented in this report

me based on effective rates of taration so that tax incelrtives canbe appropriately

modeled-

Thir{ the review underscores the fact that different types of tanes have different

economic effects. Important taxes levied on the oil and gas industry can be groupd into



three broad categories; production (severance and ad valorem),property and income.

Production taxes me levied on the value (or volume) of the oil and gas as it is extracted

from the ground or at the point of fint sale. This type of tax is seen by producers as an

increase in production costs and tends to lower output by causing marginal wells to be

shut-in at earlier dates than they would be in the absence of the tax. Conversely, a change

in a property tax rate levied on reseryes in the ground, or equipmant tends to increase the

rate of current production as producers have an incentive to "mine out from under the

tax." Finally, a state or federal corporation income tax levied on the accountingprofits of

the oil and gas firrn (the difference between total revenue and total costs) would be

predicted to have no effect on curent production. The objective of the fimr is to

maximize profits, and therefore, atax on net revenue should not alter the rate of output.

Reliance on these three types of taxes ditren zubstantially betwee,n the eight states

responsible for about 73% ofll.S. oil and 83% of U.S. gas production (Alaska, Califomia,

Kansas, Louisian4 New Mexico, Oklahoma" Texas, and Wyoming). All states except

Califomia levy production taxes against the gross vahre of output. Most states do not levy

propgrty taxes on the value of reserves in the grourd (Texas and Califomia do). Most

states teat royalty payments (computed as a percentage of gross value ofproduction) for

production on public land as deductible items in computing seveftmce bx liabilities

(Louisiana and Kansas do not). Most states levy a corporate income tax on income that

applies to oil and gas operators (Wyoming and Texas do not). Louisiana permits federal

corporate income tax payments to be deducted against its state corporate income tax

liabilities, but this feature is not cunently available in the other five states that levy state

corporate income taxes. All states define tax bases differently and levy taxes at different
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rates. Within states, counties apply their own mill levies to compute property taxes on

above-ground and down-hole equipment at different rates. Tables 2.1 and2.2 sxnmanze

differences in tax rates in selected years for the eight major oil and gas producing states.

These comparisons use effective tax rates in order to account for differences in tax

incentives between states. This report primarily anallzes changes in production taxes and

production tax incentives. Wyoming relies heavily on production taxes at the state and

local level to support public services. Also, tax incentives for oil and gas producers (see

Appendix A) are discormts fromproduction (severance) tax liabilities.

Chapter 3 develops an empirical framework that can be used to show how changes

in tanes, tax incentives, and environmental regulations alter the timing of exploration and

production by firms in the oil and gas indusby in Wyoming and in other states. This

fiamework ernbeds econometic estimates into Pindyck's (1978) widely cited dynamic

model of exhaustible resource supply. The model is estimated using ptrblished data on

drilling production, reserves, and costs from industry sources including the American

Peholeum hstitut€ and from govemment sources including the U.S. Deparhnent of

Energy. Federal, state, and local effective tax rates also are built into the model. Federal

taxdata also were obtained from published sources; however, state and local oil and gas

tax data were mostly obtained from state government sources.

The model has seven advantages. First, it can be applied to any of 21 U.S. states

(includingWyoming) thatproduce significant quantities of oil and gas. Second" the

model can be used to assess the impact on drilling and production of a change in any tax

ortax incentive that cunently exists in any of these states. Thir{ the model accounts for

interactions between taxes and ta:r incentives levied or offered by federal, state, or local
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govemments. Fourtlq the model canbe used to compute the effects on drilling and

production of any environmental regulation that affect oil and gas operations and

interactions bet'nrcen regulations, taxes, and tax incentives are firlly accounted for. Fifth,

the model is based on a wide$ accepted theoretical framework that links e4ploration to

development to exbaction. Sixth, the model accounts for differences in the quality of oil

and gas produced between states as well as differences in tansportation costs by adjusting

the wellhead price to reflect these aspects. Seventh, the model nrns in Microsoft Excel

and is therefore quite simple to use. For these reunons, the model is mguably zuperior to

andmore comprehensive thanprevious efforts to develop econometric and/or simulation

models of taxation and regulation ofnatural resource exploration and production.

The model also has tlnee limitations that ought to be recognized. Fint, data used

to implementthe model certainly me notperfect. Data on oil and gas exbaction costs are

particularly weak. However, the best quality public data available have been used to

develop the model. Second the model does not envision interactions between states that

mise from changes in tax or regulatory policy. In other words, the model shows that a tax

incentive offered in Wyoming may increase oil and gas drilling and production there, but

does not indicate the source of these additional investnent dollars. Correspondingly, the

model shows that a tax incentive oM in, say, OHalroma might affect exploration and

production there, but does not allow forthe factthat aportion ofthe effectmight spill

over into Wyoming. Simplifications mustbe made in the development of any model and

these particular simplifications are made for two reasons. (1) Accounting for interstate

effects would result in only minor changes in results presented. Q) Afirlly interactive

analysis of oil and gas activity in different states wouldbe quite complex and more
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difficultto develop. Thir{ the model does not account for deviations from a stict dollars

and cents, profit-ma:dmizing point of view of investnent decisions. Business decisions in

certain situations may have broadermotivations tban pureprofit maximization; yef profit

mzximization is probably the best single nrle that can be used to predict bow these

decisions will be made. None of these limitations, however, are serious enough to

invalidate the general conclusions presented in the report.

Chapter 4 uses the model to simulate the effects of changes in tax policy in

Wyoming andin five additional oil and gas producing states. Effects oftax changes in

Wyoming are heavily emphasized in the discussion, andresults me reported for other

states rnirinly for purposes of compmison. Four of these tax change scenmios deal wi*r

actual Wyoming production tax incentives and results are shown in Table ES.l. All of

these scenarios assume that oil and gas prices will be maintained at curent levels in real

tems in perpetuity. Chapter 4 considers other possible future price tajectories, but these

alterations have little or no effect on the results presented below.

One scenmio considered envisions a once-and-for-all2 perceirtage-pointreduction

in the state sevemnce tax on Wyoming oil production. According to the model, this tax

change results in only a small stimulus to pnoduction and &illing. Or&rrt of oil and gas

would rise by a total of 50 million barrels of oil equivalent @OE) (0.7'/") over the next 60

yea$ as compared with a base case in which taxes do not change. Regarding &illing the

effect of the tax change is somewhat greakr. Over the 60-yem life of the prograrn, the tax

cut contemplated would result in additional driling of 1119 wells. This figure represents a

2.3%o tncrease in total wells drilled as compared to the base case in whichtaxes do not

change. This scenario would reduce the present value (at a 4olo discount rate) of oil
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severilnce tax collections by 17% over the 60-year time considered but would result in

increased sales tax collections by about 2.3o/obecause of the increase in &illing. A variant

of this scenario also is considered in Chapter 4 that envisions a2 percentage-point

seveftmce tax reduction on oil for one year and an elimination of this tax incentive after

that time. This tax incentive resulb in a tiny increase in driling activity over 60 yean (13

wells) and virtually no change in production activity.

In a second scenmio, the severance tax is reduced inperpetuity on all new oil and

natr.ral gas production by 4 percentage points. This tax incentive results in an increase in

dtilliog by 5.6% andal.TYo increase in natural gas ouput over a 60-yem time horizon.

However, this incentive results in a loss in prese,lrtvalue (ugui" using a 4% discount

factor) of severance tax revenue of about 43Yo. Thts large reduction in severance tan

revenue occurs because as time goes by, new production accounts for an increasing

percentage of total production. Again, severance tax losses are partially offset by

increased sales tax collections (due to increased drilling), but the overall story is one ofa

substantial net loss in tax revenue. Table ES.l also shows res,ults of additional

simulations for a perpetual 2 percentage-point reduction in the severance tax on tertiary

production and a perpetual 4 percentage-point sever:mce tax reduction on well workovers

and recompletions. As shown in the table, production, drilling and tax consequences of

these two incentives are smaller than for the previous incentives considered.

A key question regmding these simulation results is: Why is the reqponse of oil

and gas output so small when production taxes are changed or tax incentives are applied?

There are four reasons why this is so. Fin! a reduction in production taxes (or an increase

in tax incentives) offers no direct stimuh$ for e4ploration. This point is discussed more
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fully below. Second, production taxes and tax incentives are deductible against federal

corporate income tax liabilities. Thus, when production tax rates fall (or production tax

incentives are increased) federal corporate income tax liabilities rise and vice-versa. In

fact taxes or tax incentives should not be analyzedindependently without reference to the

entire tax structure applied by all levels of govemmen! for examplg a tax incentive

granted at one level may be patially offset by increased liabilities at another level.

Therefore, operators do not receive the firll value of tax incentives that may be granted by

Wyoming and other states. Thir4 and in a related vein, a reduction in production ta>( rates

by, say, 2 percentage points has only a small impact on the net-ofltax price received by

operators. For example, slq)pose that the wellhead price of oil is $25lbbl. and that the

V/yoming oil severance tax rate declines by 2percentage points. Based on tax data

reported in Chapter 4, this tax reduction would increase the net-ofltax wellhead price seen

by operators from $17.52 to $17.92, an increase of only $0.40/bbl. after all federal, state,

and local taxes, tax incentives, and royalties are accounted for. Such a snall increase in

the net-of,tax price perbarrel of oil is unlikely to have much irnpact on production.

Fou:ttr, and most importantly, production of (as contzsted with exploration for) oil

and gas is driven mainly by reserves, not by prices, production tax rates, or production tax

incentives. This is a basic fact of geology and petroleum enginwring and is easily

illustated by Wyoming's ovm history of oil production For examplg since 197O

Wyoming oil reserves steadily declined from I billion barels to 627 million barrels in

1997. In other words, deqpite much exploration over the past 30 years, production has

drawn down reserves fasterthan new discoveries have added to thenl a tend that is likely

to continue in the future. Alsq during the past 30 years, oil production declined from 160
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million barrels in 1970 to 70 million barrels m1997. In fact, oil production continued to

decline during the late 1970s and emly 1980s even though oil prices rose by a factor of

more than 10, from abori $3/bb1. to more than $30/bbl.! Thus, even comparative$ large

price increases or tax reductions are not e4pected to call forth much additional output.

Another type of incentive that could be designed might be aimed at reducing

dri[ing cost. For exarrple, consider a hypothetical incentive that would reduce drilling

cost by 5%. An example of zuch an incentive might involve state support for an applied

research program leading to technological advance in e>c.ploration methods. If &illing

costs were redwed by 5o/o, total wells drilled would rise by 9.3% and production would

rise by 2.6%o over the assumed 60-year life of the program. Notice that increasing

incentives to explore for oil and develop oil reserves directly stimulate &ilingftrough

which new reserves can be identifid. Increases in drilling activity, in turn, lead to

production increases because production is largely driven by reserves. In general,

'lpstream" incentives givan at the beginning ofthe e4plorationdevelopment-production

process provide a greater stimulus to production than "downsteam" incentives given at

the end of the process. Whereas an incentive for drilling directly stimulates that activity, a

discount from the seveftmce tax does nothing to directly stimulate drilling operators get

tlre benefit ofttris tax incentive only iftlrey Ml and only if they are successful.

The contastbetween atax incentive for drilling and a discount from the sevemnce

tax can be illustated by considering changes in production tax collections resulting from

each. As shown in Table 8S.1, a once-and-for-all 2 percentage-poir$ reduction in state oil

severance taxes, aszuming a 4 percent discount rate, results in a decline in the present

value ofWyoming state severance tax collections by $562 million (fron$3242 millionto
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$2680 million), a decline of over 17 percent. On the other hand, a tax incentive resulting

n a 5Yo redrction in dri[ing costs resulb in additional seveftmce tax collections of $58

million Also, local ad valorem taxes would rise because of the incentive on &illing by

$68 million because of the associated increase in output. Of cotrse, a tax incentive for

&illing would have to be paid for and if the state simply subsidized the cost of &illing

each new well by 5%o over the next 60 years, the present value of the resulting zubsidy

would be $616 million. This figure far exceeds the additional sevemnce and ad valorem

taxes that would be collected. However, if the "incentive" was designed to directly

support for an applied research program, the retum inproduction tax revenue may exceed

the cost of the program. Of course, not all applied research programs are effective and

this report takes no position regarding whether such a program should be initiated.

Nevertheless, this type ofprogram at least offers the prospect of leveraging the state's

resources to provide program supporq whereas, discounts from the severance tax hold out

no suchpossibility.

As previously mentiond it is important to recognize that changes in severance tax

palments by oil and gas producers alter tax liabilities at the federal level because

severance taxes are deductible in computing federal corporate income tax liabilities. If

producers face a marginal federal corporate income tax rate of 35o/o, then a $1 reduction in

sevemnce tax paynents results in a $0.35 increase in federal corporate income tax

liabilities. Thus, a decline in state severance tax collections $562 million (as was the case

withapermanent 2 percentage point reduction in the sevemnce tax on oil) results in an

inclease in federal tax collections of about $197 millio4 holding everytring else constant.

A key conclusion here is that reduced sevefimce tax rates shift public funds from the state
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to the federal govemme,nt. Of corrse, when Wyoming is able to choose a tax incentive

that increases tax collections, the ftansfer ofpublic funds goes on the opposite directiorl

from the federal govemment to the State of Wyoming. Additionally, any production

stimuhrs obtained from a taxincentive granted at the state level benefie local

govemments as ad valorerz taxes rise.

Chapter 5 shows how oil and gas exploration and production decisions have been

dtered due to differences in stringency of application of environmental and land use

policies on private and federal property. An importrant part of the analysis is a cost

function estimated from 1390 wells drilled in the Wyoming Checkerboard over the period

1987-98. Estimates presented zuggest that environmental and land use policies result in

drilling costs that me at least 10% higher on federal property, thus retarding current

development of oil and gas resources there as compared with costs that might be expected

on private property. Implications of this renrlt for future e4ploration and extraction of oil

and gas then are developed by inserting these estimates into the model developed in

Chapter 3. An of this approach is that it accornts for the extent to which

increased costs arising from regulation are deductible against tax liabilities faced by tlre

industry.

The resulting model then is simulated to obtain effects ofmore sfringent

application of environmental regulations prevailing on federal property. Similar to the

simulations for tax changes presented in Chapter 4, attention is directed to exploration and

production. Two states are considered, Wyoming andNew Mexico. These states were

chosen because a comparatively large percentage of their oil and gas reserves are beneath

federal property. The simulations show that environmental regulations have the effect of
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retarding exploration and production and shifting drilling to the fuhne. Thus, a more

stringent application of environmental regulations on federal landpromotes removing

only the best quality reserves and leaves more oil and gas in the ground at the end of the

exbactionprogram. Because environmental andlanduseregulations applylarge$to

&illing activity, theyhave sizeable effecg on fufi:re drilling andproduction. In facq

reducing shingency of environmental and land use regulations wouldhave similar effects

to an improvement in technology that applies to drilling. Reducing stingency of

application of environmental and land use regulatiors on federal properly in Wyoming to

the level of that found on private property would increase state and local production tax

collections by 3.5% over the next 60 yea$.

Ctrapter 6 provides an overview of effecs of changes in taxes and environmental

regulations on the Wyoming coal indusby. General indusby hends considered include the

rapidrate of industy growth, generally fa[ing mine-mouth prices since the mid 1980s, the

shift away from sales of coal on long-term confiacts and towards sales in the qpot market

instead, and the peneftation of new and more distant markets. Transportation issues also

are discussed and focus here is on the behavior ofrailroads in the 1980s and 1990s after

passage of the Staggers Act lmgely freed them from price regulation. Coal producing

areas ofWyoming currently are served by at most two railroads; in consequence, an

important issue concems the possibility that lack of competition has ld railroads serving

Wyoming to hold considerable market power over both mines and utilities . Data from the

Enerylr Information A&ninisfration (USDOE) indicates that coal tanqportation rates

declined and typical shipment distances increased over the period l98G'93, yet the

posibility of norrcompetitive freight rates for coal remains a possibility. This chapter
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also provides a brief discussion of the 1990 Clean Air Act amendments pertaining to coal-

firedpowerplants, as well as an explanation of state and local tanation of this indusfy in

Wyoming.

Chapter 7 builds on the descriptive informationpresented in Chapter 6 and

develops a conceptual model showing how Wyoming's production of coal is affected by a

change in production tax rates and by the imposition of a ton/mile tax on coal tonnage

hauled by railroads. The model focuses on interrelationships between three important

agents in the mmket for coal, mines, railroads, and eleckic utilities. Mines, of course, are

the zuppliers of coal and utilities are the main end users who use coal as an input in the

generation of electicity. Railroads, which provide ftansportation of coal, are includedin

the model because freight costs may represeirt as much as 80% of delivered coal prices.

Key aspects ofthe model are that coal mining is teated as a competitive indusby, and

railroads are assumed to exercise market power in setting tansportation rates faced by

utilities. This characterization may seem surprising because the exercise of market power

by all playen in the coal market has been a dominant theme in previous research; yet

nnmerous changes in the industy in recent years (ouflined in both Chapters 6 andT)

suggest that the fiamework adopted here captures the main feahres of the problem to be

arnlyznd.

The conceptual model then is implemented by inserting ernpirical estimates of key

parameters. These estimates are obtained using two confidential data sets, one on costs of

zurface coal mining in the Powder River Basin and the other on costs of hauling coal from

various points in Wyoming tn 24 elecfric power generation plants. Also, estimates of

demand for Wyoming coal, obtained from publicly available data from the Federal Energy

)otr



Regulatory Commission, allow the economic market area for Wyoming coal to change

with changes in the delivered price. For example, these estimates allow for an expansion

of the "economic reach" ofWyoming coal as delivered prices fall. Using these estimates

jointly with the conceptual model developd numerical predictions are provided of effects

of two tax changes, a?percentage-point reduction in the coal severance tax and the

imposition of a $0.0001 per ton/mile tax on railroads hauling coal.

The effet ofreducing the Wyoming sevemnce tax by 2-percentage points from

7o/oto SYo of the value of coal produced causes output of coal to rise by |.42MMST

(0.47n and causes the mine-mouth price of coal to fall by about $0.12. Also, the average

delivered price of coal falls by about $.02, so that the freight rate per ton of coal hauled

along a route of average length rises by about $0.10 or 0.77Yo. Thus, the tax reduction has

the effect of rducing mine-morih prices seen by the coal industy, but the market power

of rafuoads to set freight rates means that delivered prices seen by utilities change little.

As a resulg the increase in quantity of coal demanded by utilities is relatively smatl. On

the otherhand" the tan rate reduction would drive down coal severance tax collections by

about2To/o. The general conclusion, tlrerefore, is that a 2 percentage-point coal severance

tax rate reduction wouldresult in a comparatively small increase in coal productionand a

comparatively large reduction in coal sevemnce tax collections.

AJso, the $0.0001 per ton/mile tax on raikoads hauling coal leads to a 0.30 MMST

rednction in the quantity of coal producd apercentage decline of about O.IW/o,while the

mire-mouth price coal, its the delivered price, and the railroad freight rate are left

virtually unchanged The very low rate of tax explains why these effects are so small.

However, higher ton/mile tax rates would lead to greater reductions in coal output and,

)ov



perhaps more importantly, would lead to reductions in mine-mouth coal prices and

increases in the delivered price of coal to utilities. Thus, railroad freigtrt rates rise because

theirmarket power overboth mines and utilities enables them to drive a deeper wedge

between mine-mouth prices of coal and delivered prices of coal seen by utilities. In any

case, an approximation to the total revenue to be collected from this tax (as adopted by the

Wyoming Legislature) can be calculated by applying the effective rate of tax per ton to the

quantity of coal produced in 1998. This calculation yrelds a value of totat tax collection of

$7.63 million. (Note that this figure is a bit too high because some Wyoming coal is

brnred in mine-moutlr, coal-fired electic power plants and a small percentage is tucked

out of state.) However, because imposition of this tax will cause (small) reductions in

coal production and mine-mouth prices, sevefttnce tax collections (in millions of dollars)

will fall by about $0.136 million. So, net of the decline in severance tax revenue,

imposition of the topmile tax on railroads would produce an additional $7.49 million in

tax collections.

Current environmental iszues facing the coal industy are teated in Chapter 8.

The acid rain program created by Tifle IV of the Clean Air Act Amendments (CAAA) of

1990 intoduces a zulflr dioxide (SO2) ernissions permit market for the electic utility

sector. In Phase I (1995-99), EPA began confolling aggegate annual emissions from the

263 dirtiest generating rmis in the US by iszuing a fixed number of so2 emissions

permits. For every ton of SO2 it erdts annually, a plant must surender an emissions

permit to the EPA. Each plant is provided an annual endowment ofpermits, at no charge,

based on2.5 pounds of SO2 per MMBTU's burned dwing a base period in the 1980's.

Over timg the number of permits issued by the EPA will decline. Moreover, in Phase tr

XV



(2000 andbeyond), virhrally all existing andnew fossil-fueled electic generatingunib in

ttre US become zubject to similar, but tighter, SO2 regulation. kr Phase II, plants will be

iszued smaller annual permit endowments, based onl.2 pounds of SO2/}IMBTU.

The 1990 CAAA presents both opportunity and challenge for the Wyoming coal

industry. As the overall emissions of SO2 are progressivelyresfricted, Wyoming low

sulfir coal is like$ to be favored. However, increasing use of Wyoming coal is not

certain for three reasons. First, compared to prior SO2 regulation, CAJAA 1990 provides

utilitieswittr additional options in reqponding to SO2 emissions regulatiorl most notably

switching to lower sulin coal from otherregions, installing fuel gas desulfurization

equipmen! and reallocating SO2 emissions over time. Depending on the relative costs of

these options, plants may ormay not decide topurchase more Wyoming coal in any given

year. Second, besides Wyoming there are other important sources of low s,ulfur coal,

including Colorado, Utah, and the central Appalachian region. For many planb,

especially those distant from Wyoming, these other coals mayhave aprice advantage.

Several arthors have suggested that greater SO2 ernissions reductions by Phase I plants

have resrlted from the use of lower sulfir coal from other regions than from the use of

Powder river Basin coal. Thirq even if Wyoming coal can be delivered to a plant at a

lowaprice than low sulf,n coal from otherregions, the plantmay encounter zubstantial

cosb in retrofitting their boilers and coal processing facilities to accommodate the use of

Wyoming coal.

This chapter implements an errpirical model of power plants' choices about SO2

emissions, pemrit trading and permit savins as well as their fuel choices. Holding power

generation constant, there are three basic ways to conply witr SO2 regulations: (l) The
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plant may engage in fuel switching bypnchasing coal lower in sulfilr, blending high and

low sulfir coal, or cofiring with natural gas. (2) The plant may obtain additional permits

from other plants owned by the same utility, or purchase perrnits on the open market or at

EPA auctions. (3) The plant may install flue gas desulfr:rization eqr:ipment orretofit

existing equipmenl The model allows for each of these possibilities and finds that in

Phase tr, Wyoming coal productionmay experience a6.2Yo increase in output in current

Phase I plants. Extending this prediction to all Phase tr plants suggests that the demand

for Wyoming coal will increase by about 7 -I0%.

In Chapter 9, the l72-sector version of a model for Wyoming fimished by

Regional Economic Models, krc. EEIvD is used to estimate statewide economic effects

of several tax incentives (see Table 9.2). For example, focusing first on a permanent 2

percentage-point severance tax cut on oil production, total ernployment in 2000 would rise

by 313 persons and this ernployment increase steadily declines until2035, when the tax

reduction means that 123 additional persons would be employed. Income effects of the

tax reduction are also me quite small. Real personal disposable income (in $1997) would

be about $8 million larger in 2000 and about $5.8 million larger in 2035. Thus, in 2000

real personal disposable income per employee added to the state's economy would be

$25,559 ($8 millior/3l3) and the corresponding value for 2035 would be $47,154 ($5.8

million/123). This last calculation is of interest as it shows how the model accounts for

expected real wage and salary increases due to productivity changes and related factors

over the next 35 yean. The model suggests that as employnrent and real incomes rise,

Wyoming's population will rise as well. In 2000, the population increase resulting from

the tax change would be246 persons. By 2010, the Wyoming population would be 380
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persons lmger than without the severance tax reduction. These estimates reflect the fact

that ttre effects of the tax change on population do not all occr:r in one year and instead

accumulate over time as people's decisiors to move into the state often require more than

a yem to be implemented. However, by the year 2035,the state population increase

associatedwith the tax change is only 178 penons.

As a second example, a permanent 2 percentage-point reduction in the sevenmce

tax on coal would increase total errployment in 2000 by 61jobs, and contibute atotal of

about $2.5 million to the state's economy. Population would increase by about 70

persons. So, overall, the economic benefits to Wyoming's economy as a whole from a

coal severance tax cut of this magnitude would be quite srnal. Other estimates from the

REMImodel show effects on employment personal incomg andpopulation fromthe

remaining tax changes and tax incentives considered in this report (see Table 9.2).

The overall story of the distinct, yetmoderate economic effects should be

CIryected for two reasons. First, the drilling incentive direcfly impacts exploration and the

proqpect of adding reserves, thus the more prominent effect. Second" the oil, gas and coal

indusfries are not labor intensive. For example, based on data from the REMI model, the

ratio of the change in ouput from the oil and gas production and field services sectors to

the employment change in those two sectors is about $220,000. On the other hand, the

increase in wage and salary distribution in the oil and gas and field services sectors,

relative to the employment change there, is only about $27,000. Thus, at the mmgin each

employee in those two sectors is associated with additional output valued at $220,000, but

receives only $27,000, so labor's share of the additional ouput is a litfle more than 12%.

Returns to owners of other factors ofproduction zuch as capital and the reserves
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themselves account for the 88%. Whereas workers employed in the Wyoming

oil and gas industy are likely to live in the state, eapital and reserve owners can live

anywhere andthereforemaynotqpendtlreirincreasedincomes inWyoming. As aresulq

changes in oil and gas activity do not benefit the Wyoming economy as much as they

would if labor int€nslty were higher. Coneqponding calculations for the coal indusry

leld similar conclusions. Therefore, income, employmen! andpoprlation changes,

resulting from tax incentives direcied to the oil, gas, coal indushies, me expected to be

moderate as well.
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Table ES.I

Simulated Tax Incentive Scenmios, Changes from the Base Case

Change in
Total

Production
MMBOE (%

Change in
Total

Drillins
Wells (%)

Change in PV
State Severunce
Tax Collections
$Millions (%)

Change in PV
Sales Tax

Collections
$Millions (%)

1. Reduce Severance Tax on Oil
bv2%points s0.2 (0.68%) Lrrg Q.28%) -562.4 (-r7.3s%) r2.4 (2.29%)

2. Reduce Severance Tax

on all New Well Production

bv 4%points 122.3 (r.66%) 2768 (s.64%) -138e (-42.84%) 30.6 (5.6sYo)

3. Reduce Severance Tax

on Tertiary Production

bv2%points 5.0 (0.07%\ 99 (0.20%\ -ss.9 Gr.72%\ t.2 (0.22%',1

4. Reduce Severance Tax
on Production resulting

fromWorkovers and
Recompletions bv 4Y, r2.3 (0.r7%\ 239 (0.49o/o\ -136.9 G4.22%) 3.0 (0.51%)


