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ABSTRACT

The Eonstructién aﬁd operation of a 50-Mw wood-fired power
'.plant could have a profound influeﬁce on the rural:region in
w“wh;‘ich it is located. Using Department of Commerce regional
1data, we:employeé input-output computer Ahalyéis téﬁhniques to

(estimateétﬁe effects on iocal income and employmént 6f con=-
' étructing énd operating such a plaht in a three-county region
in né;thern Vermont.

‘For-each of thesé two phéses -~ construction and operation
=< we estimated the expenditdres the piant_will make in the
region. The igbut-butput model then showed thé effect this

~additional réyenue will have as it percolates through the
,regionél economy. In general, the fesult was a Eptal new
gndual income ﬁof iocal industries of about double the plant's
»yearly‘outlay; The increase in local income also created new
bﬂ jobs; regional unemployment rates could theoretigally drop |
abdﬁt"one—half gf_one pércent because of the plant's presence.
".Beéause most of the plant's expenditures in the three-
‘county region wiil be fof labor, the iddustries which profit
‘ fh9st from its spending will be the .retail, wholesale, food, and
¢'%pparel businesses, which depend on individual consumer sales.
. 8 .Theée buSinéSSes aré likely to suffer a mild recession after
thesrelatively inténse two—year.c0nstrugtion:phase$ as opera-
tioﬁ‘phaée annual egpenditures are substantially lower tﬁan
const;ucfion phase levels and require fewer workers. Howeve;,
wi;ﬁﬂprpper planning,; regional Susinésses éndwindividpal
workers should be able to benefit SUbsﬁéntially ffom both

)phaSe§;of the plant's activities.



PROBLEM STATEMENT

The introduction of an industrial facility has social.and=
" economic consequences for the surrounding region, some bene—.
ficial and some detrimental. It stimulates the local economy;
it thus increasestcorporate and personal income and creates
jobs: On the othef hand, the process of adjustment;te these
new levels of business activity may cause disruption, waste;z
and personal loss within the region. Also, var{ous‘activities
_associated with the introduction of an industrial plant can.
arouse social dissatisfaetion even though they may be legal and
economically justifiable. This report evaluates the consecjuenL
- ces of the construction and operation of a préposed‘SG—Mw ‘
wood-fired bower plant (WFPP) in northern Vermont.,

New industrial facilities affect regional business activ—
ity through both purchases and sales. 1In buylng the: productlve
inputs they need, the operators of a. factllty invariably pass'
some’ money on to other regional firms and laborers, who theﬁ
. respend a part of their new income by transferring it towotber
reéional parties, and‘so‘oniﬁntii the originaltexpend;ture
pésses'entirely out,ef the region to secure impOrted goods and
“éervices; All corperate recipients‘in this'chain of spending
may hire extra workers to increase thelr output untll it satlsJ'
fies the increased demand for thelr goods. The net effect IS
an increase in regional income, both business and personal
greater than the amount of the original expendltures alone, end“

an increase 1n regional employment greater than the employment
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provided directly by the industrial facility originating the

| growth.- The sales of a new facility affect regional business

activity through the same process, but with a different begin-

ning: by selling a product formerly unavailable in the region

. or by selling at a lower price a product already available, a

new facility'mékes it attractive for regional firms that use
that product to expand operations. In expanding, these firms -

will spend money and hire new workers, beginning the type of

spending chain described above.

~Of the. two channels through which a small plant could

=%

affect the-surrounding economy, the impact of the sales side is

negligible. Electricity is sold'through an area-wide power

grid not directly to regional consumers.* A,plant in a region

w1th an establlshed grid could not affect the local economy

'through its sales by 1ncrea51ng the avallablllty of electric-

1ty; it could only lower the price. But a 50-Mw power plant is

‘not likely to do even that to a significant degree; its elec—

tricity is quite expensive and its output is too small to

affect the average price of electricity in the region.

The problem of evaluating the impact on reéional'businesé_

fleVél of a wood-fired generating facility reduces, then, to

- estimating the changes in regional income and employment that

the expenditures associated with the plant will indhce by .
initiating a chain of regional spending. However, merely

estimating. future changes in regional income and employment

;wfll not tell how the regional economy will be affected by the

~.process of change. Therefore, we also consider directly the -

- *This assumes the WFPP is not a prlvate cogeneratlng (i.e.,

produ01ng both steam and electrlclty) fa0111ty.



nature of the adjustment process in order to identify the

problems it may cause and to suggest measures to minimize them.



METHODS OF ANALYSIS

There are several established methods for estimating the .

iimbact on regional income and employment, also called the

“'Pmultiplier effect," of new expenditures. One of the most

commonly used is the economic base. study, which is inexpensive

and reduires‘modest amounts of data. However, it yields only.

‘one number:'a single multiplier that tells how much extra

1ncome (or employment depending on the method of calculation)

Jan initial expendlture should create dlrectly and 1nd1rectly in

the.region under study. Regional econometric studies give much
more 1nformat10n, but they are expen51ve, necess1tate long

development perlods involving hlghly tralned spec1allsts, and

LY

reqqlre large ‘amounts of data.

I chose finally to base my study of multiplier effects .on

an input-output (I-O) analysis. Forecasting the changes in

'_ineqme resulting f;om hew expenditures in thevarea‘is the
_express ‘purpose of I-O, and it is probably the ﬁost sophisti-

: cated technique in general use for. doing this. The necessary -
iﬁput—outbu;.data, normally difficult to obtain, were supplied

by the Regional Economic Analysis Division (R.E.A.D.) of the

Bureau of Economic Analysis, U.S. Department of Commerce. My

‘assessment of the qualitative effects of new expenditures --
" regional economic adjustments and noneconomic. problems -- was

-based on subjective data and personal communications.



Estimating Multiplier Effects with Input-Output Analysis

I-0 is a method of data organization -and manipulation
designed to estimate the multiplier ‘effect of any new expendi-
ture within an economy. The data are first collectéd and |
organized for a specific economic region, such as af%dUﬁtry,'a
sﬁate, a county, or a metropolitan area. Once this is done,
the analyst specifies a set of hypothetical expeénditures tofhe
made wiﬁhih the region. It is hecessar; to specify *both the
dollar amount of each expenditure and the induétry in which it
will be made. ‘The result iis a set of estimates that tell how
‘much extra income should ultimate1y accrue to each ‘industry,
.includihg‘houéehold57 within the study region as a result of
the expen@ituresa

For example, according to the I-O data uséd in “the analy-
.sis for this report; if $100 ‘Were spent by sawmills ‘in 'northern
Vermont (say, ‘for lﬁﬁbér), regional lumber and~§ooa prdductsu
firms should receive -about $46 of extra incomegthrOUgﬁhdiréct.
and indirect‘channels as a . result. Households in the: area
- ‘'should get about $49 of extra inéome, and norﬁhéfh Vermont
?férmers should get an extra $3 after the multiplier effect had
fully worked itself Out, This is éll in:addition to the orig—f
inal $100 expenditure toé the sawmills. For. the pgﬁposés,of an
1-0 analyéis,*such inédﬁe figures can also be iﬁtérpfetéd‘as
schanges in sales and ‘outpit. The firms of ‘thé lumber and wood
‘products industry received -the ‘extra $146 because they 'sold;
and therefore produced, an extra $146 worth of.lumber, venee%,

wooden crates, and so forth. To get the extra $49, members of
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‘the households did work of that value, and the farmers had to

lproduce the extra $3 worth of food they sold.

To estlmate the combined mult1p11er effect of the expendi-
tures ar1s1ng from the 1ntroduct10n of a new 1ndustr1al facil-

1ty, the changes in regional income brought about by each

'individual purchase are added’ together. Data on the average

employment per dollar of sales in different industries then

B . ! N .« £ t ¢ .- N
permit one to convert I-0 estimates of income changes- into

'estlmates of employment changes.

R.E.A. D supplied all of the I—O and 1ndustr1al employment
data necessary for my stqdy{ This reduced my task in the anal-
ysis to identifying.and.estimating all plant-related expendi-
tures made to regional parties, performing the calculations;
ahd interpréting the results. To facilitate.the analysis, I
deyeloped a computer program; written in BASIC, to perform the
many multiplications involved. Appendix A’documente the

program.

_Estimating Regional Expenditures of the Plant

I divided the list of plant expenditures into two main
categories: construction phase expenditures"and operation phase
expenditures (the latter were subdivided into operation activ-

ities, wood hayyesting, and wood transportation'expenditufes).

. ?his permitted me to calculate separate multiplier effect
'Qeetimates for each aspect of the plant's activities and thus. to
,meke’generalizetions about the impact of the multiplier effect

over time and across the study region.



Estimates of the expenditures associated.with constrgcting
and operating a typical 50-Mw wood-fired facility have beén
made by Wheelabrator Cleanfuel Corporation in Washington, DC,
and Rust Engineering Company in Birmingham, Alabama, fof a U.ét
Department of Energy project. I adapted many of their esti-
mates for use in this aﬁalysis. The technologies that will be.
used in.the wood harvesting and wood transportation parts of
the operation phase Have not been selected, so I considered. .-
sevéral reasonable alternatives before establishing a final
list of expenditures for both of ﬁhem. In general, however, I
adopted a singierestimate for each expenditure; I did nog carry
through my analysis for a range of numbers. If an expenditqré
couid.plausibly have been anywhere within a range, I chose an .
estimate in the middle. Whenever there was doubt about the.
préportidn of an expenditure that would be spent regidnally (a~ 
common problem with expenditures for labor), T consistently
aséumed that a large, though still plausible, fraction would go
to regional parties. The purpose of this latter décision was
to obtain I-O estimates that reflect the maximum reasonable
impact of plant-related operations.

Sources of Error in the Input-Output Calculation

Partly because of the difficulties involyed‘in,SeparatinéJk
iout multiplier effects from general business activity, there
are no reliable‘empifical sgudies‘of the predicﬁive accuracy of
I-0 analysis. "~But it is possible to consider thé sources of

inaccuracy. The information presented here 'is not essential
2 ~ { .



“to;understandino the rest of‘this report;‘hut'it may be helpful
towreaders whO‘wfsh to-understand the limitations,of the meth-
ods usedﬁinimy‘analysis.

_Inacuracylcan enter I-0 analysis from. two, sources. First,
the-analysisgitself.is based on several unrealistic'assumptions
about the way economic brocesses'work. These assumptions muSt‘e
be made if the technique is ‘to work, but they may allow its
results to be inaccurate or misleading. Second, the I—O data I
‘used had their own unique limitations because of the methods
usedaby the R.EﬂA,D. “to prepare them.

‘ "1-0 analysis is based.on two major assumptions-involving
instahtaneous adjustment.and linearity. The assumption of
)instantaneous adiustment means that I-0O calculations assume all
.'industries canmincrease their output by any amount, and that
gﬁéQ,ad so immediately as sales increase. In reality, there
w}ll be delays between the time a firm receives extra income
and the time it spends that income to increase its output.,
These delays are not shown anywhere in the results of an I-0
analysis, so;those results are somewhat mlsleadlng What I-0.-
, calculations present as the 1mmed1ate multiplier effect of an

| e;penditure is actually a‘flow of dollars that will take some

" time to materialize fully. Further, the production adjustments'
Qof;the firms inyolved may be incomplete. ﬁspecially in the“
.oase of a large expenditure, the buyer is'likely to purchase
. some of the goods or services he needs from flrms out51de the

;1mmed1ate reglon rather than walt for local companies to

‘develop the capac1ty to supply him with as much as he wants.,
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“Iﬁ‘this way, dollars can leave a‘regional”eConomy'sooner than‘
I—Oranalysis would predict, and so I-O estimates of regioﬁai .
multiplier effects can be too high. .

The assumption of linearity in I—O'implies“that firms éqd
peopie'always spend their income in the same ‘pattern, irrespeé%
tive of scale. .In fact, this is not true. A business that '
receives an increase in income might not need any more machin-
ery, bpt could decide to hire more workers. 6r it might begin
to use new production techniques that require: the purchase ofja
new mix of materials. Whén‘a household's income increases, tﬁe
family is likely td buy less soup and more steak. So I-=O tech-
niqﬁes\are likely to"trace some dollars ﬁrOm an initial expen-
diture through the wrong Ehannels,'making some industry income
forecasts too high and others too low. These probleﬁs are
especially severe‘wﬁen a large facilify is placed ‘in arrural
area; ‘the facility expenditures push lbcal businesses far
beyond their normal range of operation.

i"ETHe particular I-O data supplied by the R;é.A.Di-éuffen

some inacurgcy because they are adapted from national aatap’ﬁné»
so do not in all ways reflect the peculiar qhéracteristics‘of
the study region to which they are adapted.* To construct its
regionalhI—Qﬂdata, the R.E.A.D. begins with the United Sﬁateéu
‘national i—O'data compiled by the Bureau of Econcmic Analysis;~’
R.E.A.D. then adjusts these data tq account for the fact thét.>
businesses and households in a smaller region spendlmore of

their income outside of that region than they do if the - | *

*For a more complete and technical description of the methods
the R.E.A.D. uses- to construct its I-O data, refer to Appendix
B. <
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. region is much larger (i.e., the United States). It is impos-

"sible to determine the accuracy of the adjustment. The I-O

.8

data correction could either over- or underestimate the frac-

tlon of. new expendltures that remain in the region. The

';;R;E.A.D. adjustments of national data also 1gnore local differ-

ences in buying patterns; the R.E.A.D. I-O data assume ‘that in

any region the firms of any given industry spend their income
in the same way' as the average United States firm of that

. industry.

All things considered, I judge that the income and

employment changes forecasted by my. I-0O analysis are:

e e best considered as "ballpark" estimates, good as
~indicators of the general pattern of distribution of
multiplier effects, but ‘certainly inaccurate'‘ in their
absolute amounts,

=

® more 11kely to be a little high than too low,

e more detailed and accurate than the estimates an analyst
could produce if he were relylng merely on his own
judgement. .

_Delineating the Study Region

The R.E.A.D. data are available for any single county or

group of counties. I chose three counties in north central

' Vermont -- Caledonia, Lamoille, and Washington -- as my study

'

region for several reasons. First, the three-county region is
roughly the size of the area that will be affected by the

introduction of the plant. If the WFPP is built there, almost ..

aail~of the expenditures for plant-related opérations made

within Vermont can be made in those.three counties. Local

firms -can probably transport tﬁe wood fuel to the plant;
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. wood chips can be shipped by any conventional trucking operaf__“
ﬂtion,;and available data show that there exists within theA
régionna large trucking industry (USDC 1972). Thoéeeinputs
required for construction and operation that would.héve to be
pqrchased outside the fegion‘-— such as heavy power Qeneraéihg“
machinery and ﬁood harvesting equipment -- are not manufactured:-
anywhere else in Vermont either.

| Second, thé‘afea is a likely location for a WFPP because
it is the heart of the probable wood supply-regionvin the Green
Mountains. Third, I did not include counties on the -Canadian
border because it is likely that WFPPs in thesexiocations‘would.
harvest part of their wood in Canada, taking; the impact of the
plant outside the study region (High 1978). I alsoaexéluded

Chittenden County, because much of it is agricultufalfland;
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_ CONSTRUCTION PHASE FORECASTS

Constructlon of a 50-Mw WEPP requlres almost two years
(WCC 1977 PP . Vj4;5).- Durlng that time, the construction
projeetrwould eﬁéioy as many as flve hundred workers on site
.and,cohtribute millipns;of'doilars to the regional ecpnomy.
Particularlgrin a rural area, the economic impact of the proj-
ect would.be major; it would certainly be greater than the‘
impact of the plant and related activities once operation
begins.

:To use thé'Department of Commerce I-O data in calculating‘
income'and(employment effects of the plant's construction, it
: is‘possibie either’to express Construction'expenditures as a
Vtotal sum or to indicate the total purchases withih seyeral'
major Categories. The first approach implicitly'assumes that. .
the expenditures will be allocated among the same bundle of
~goods and serViCes ahd in the same proportiphs as the average
‘national construction project. This is quite ihaccurate since
.the‘pouer plant construction will use more specialized heavy
equipment and lessvconventidnal construction materiais than .
typical.cohstruction efforts. Therefore, I estimated total
,expendltures for each category of constructlon 1nputs 1dent1—

fled in the I-0 1ndustr1al data and avallable within the. study

u_reglon.

ﬂEstlmates of Constructlon Phase Expendltures.
Most of the constructlon cost figures: I used were glven to

me directly by Project Manager Brown Milligan of Rust Engineering
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Company in Birmingham, Alabama, the design enginéers for the ‘ﬁ
. proposed Wheelabrator Cleanfuel Corporation plant in Maine.

These figures'conrespoﬁd closely to the cost esfimétés made for -
" a'50-Mw plant by the MITRE Corporation.(MITRE‘1977>fp. 126).
Rust did not separately estimate the cost of some items,
primarily cohstruction materials. I made my own estimates from
the Wheelabrator ‘Cleanfuél” plant descriptién and‘buildtng‘cosﬁ |
estimation materials (M-B-M 1974; Walker 1973);

From the Wheelabrator<Cleanfuel project ée3cription, I
identified six major?sourées of income for theithreéicbunty
region during plant .construction: wages for labor, the sale to
.the;plant:of’ﬁhreefconstructién ma;erials, and thé*whdleSalet
and ‘shipping markups ‘on diesel fuel used by construction
equipment. The final ‘estimates showed labor to be by fér the
. most significant ‘expense for the 'plant, but all categorieé
were included to’eHSdré a complete analysis. ‘

Labor. ‘Estimates for labor ‘costs of ithe.'project are shown
in Table 1. All contracfed léborlis union%zéd. Thé construc-
'tién‘worker‘wage‘of:$8.%4 includes foremen and other éecdndéry
' supervisors who ‘earn more ‘than rank-and-file workers. ‘Rust
Engineeringlestimated that of .the $21 million expected to go to
sﬁbcontractors,*one-half,*or $10.5 million, 'would go to labor.
In the absence of precise inforﬁation ébout how ‘these labor
payments would be diStrTbuted~over.time, Iﬁaséumeg'ﬁhat half, -
$5.25 million, would be paid out dﬁring‘each"of the two years
of construction.. |

For a site on the border of the 'study region, such és

St. Johnsbury, the estimate of total annual payments to labor
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" TABLE 1: ANNUAL LABOR COSTS TO CONSTRUCT
© - A 50-MW WOOD-FIRED POWER PLANT

antraCted»Labor
Supervisors
(8 @ $29,000/year) - n $232,000
Construction workers o ‘
(240 x 52 weeks/year x 40 hours/week. .
x $8.84/hour 4,413,000 - °
"Subcontracted - Labor ‘ g
All workers = - . .. 5,250,000
TOTAL .~ $9,895,000

}Sburcef Milligan 1977.
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($9,895l090) is‘certoinly too high; many of the coostrocfioﬁ
workers will commute to work while living, and therefore
spending much of their incomes, outsidefof the scudyﬂpegion.
But to obtain a set of I-0O forecastsﬂthaf reflect ‘the "maximum
rcasonablé impact" of the project on the study rregion, I
retained the original figure. '

‘Construction materials. Only three major construction

materials of‘the‘pfoject are produced in the ‘study ré@ioh:
construction 1omber" concrete slab for roofing; and ready-mix
concrete, I ‘made estlmates of the total project requirements
of these materlals from the plant descrlptlon (wee 1977)

get annual expenditure estimates, I divided the current cost of
the materials by two, assuming that their purcﬁases Wopld be
evenly divided between the two years of construction. My final
estimatcs wgfé about $5,000 per year for construction lgmber,
ébout $7,500 for concrete slab for roofing, énd‘about“sSSfaoo
for ready-mix concrete, totaling $67,500 annually. . AccOEding
to the I-0 classification scheme used io the data supplied by'
the.RlE.A.D.,'these expendithres are made to the sawhili,w
concrete products, and ready-mix concrete industries,

. respectively.

Fuel. The diesel fuel consumed by the construction
project is relevant to the analysis even though i; is-not
produced in the region, because regional wholesalers and‘
truckers would each gain a markup on the fuel that is sold to
the contractor. Thus, the constructlon pro;ect would give

money . to the regional wholesale trade and motor freight
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‘lndustries. Rust Engineering estimates that the project will
co%sume abont $l35,000 worth of dlesel fuel per year. According
to one Vermont wholesaler, abont 5 percent of the wholesale
bprice of diesel fuel is the wholesaler's markup, and 'another 5
‘percent goes-to:the'trucking company that ships it (Bradford
l9l7). ,Thus,_the‘project will expend about $6;750 in the
region annuslly.for wholesale trade servlces related to fuel
and another $6,750 for transportetion of fuel.

Otner expenditures that might be made to local industry
were-. deemed too small to merit con51derat1on.‘ The complete set
of reglonal construct1on phase expend1tures is shown- 1n "Table
2.

.Forecasts oerew Income and Employment

Ind1rect employment and income estimates prov1ded by the
I-0 calculat1ons for the set of expendltures glven in Table 2
are tabulated in Table 3. |

Income., "Nem Income" in' Table 3 includes all income that
: eccrues within the study region to.each industry as a direct or:
indirect result bf the original expenditures. For emample; the
regional "anber-and Wood Products" industry receives SS,QOO in
income directly trom the,construction.expenditures.becéUSe this
"smount is psid to the regional firms in one of its component
~industries, sawmills. It receives an 1nd1rect 1ncome of

$18 500 from the sale of products to other industries and

- . households that have themselves experlenced a rise in income

d1rectly or 1nd1rectly from the or1g1nal expend1tures. Like—,
_w1se, the $11,600, 000 of new 1ncome listed as received by

households 1ncludes the $9, 895 000 of original constructlon
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TABLE 2: TOTAL ANNUAL REGIONAL CONSTRUCTION EXPENDITURES .
BY A WOOD-FIRED POWER PLANT

(1977 dollars)

Receiving Annual
Industry Product ' ~Expenditure
~ LABOR Households Labor $ 9,895,000
} ' Sawmills ~ Lumber 5300&
" CONSTRUCTION Concrete - Concrete
MATERIALS ~ Products slab 7,500
- Ready-mix Ready-mix :
Concrete concrete 55,000
Wholesale Fuel
FUEL Trade. markup 6;750
Motor Fuel 7 .
'~ Freight shipping 6,750
TOTAL $9,976,000



TABLE 3: MODEL FORECASTS .OF REGIONAL INCOME AND EMPLOYMENT INCREASES

FROM-CONSTRUCTION OF- WOOD- FIRED POWER PLANT

‘***CONSTRUCTION IMPACT*** (1977 DOLLARS)
ANNUAL EXPENDITURES' LABOR . 9,895,000
- LUMBER | 5,000
CONCRETE SLAB 7,500
READY-MIX CONCRETE 55,000
WHOLESALE TRADE ~ 6,750
SHIPPING 6,750 .
9,976,000
INDUSTRY NEW INCOME?  NEW EMPLOYMENT
FARMS 242,000 . 9.
AGRICULTURAL SERVICES; 14,600 0.
" NONMETALLIC MINERAL. MINING + QUARRYING 8,290 0.
CONTRACT CONSTRUCTION ' 43,600 1.
FOOD + KINDRED PRODUCTS 475,000 9.
TEXTILE MILL PRODUCTS ' ' 111,000 - 3.
- APPAREL + FABRICATED TEXTILE PROLDUCTS 280,000 5.
- LUMBER + WOOD PRODUCTS, EXC FURNITURE 23,500 0.
' FURNITUKE + FIXTURES o 24,300 0.
* “PRINTING, PUBLISHING, + ALLIED PRODUCTS 37,600 1.
" CHEMICALS AND ALLIED PRODUCTS 67,500 1.
RUBBER AND MISC PLASTIC PRODUCTS 14,600 0.
STONE, CLAY + GLASS PRODUCTS 69,000 2.
FABRICATED METALS PRODUCTS 4,230 0.
- MACHINERY EXC ELECTRICAL 2,170 0.
ELECTRICAL MACHINERY . 3,490 0.
MISC MANUFACTURING 30,200 0.
MOTOR FREIGHT TRANS + WAREHOUSING 96,500 2.
AIR TRANSPORTATION 4,170 0.
TRANS -SERVICES, INCL CARRIER AFFILIATES 2 : 0.
COMMUNICATIONS 161,000 . 3.
PUBLIC .UTILITIES © 279,000 3.
~ WHOLESALE TRADE 436,000 23.
"RETAIL, TRADE 1,470,000 .92,
BANKING 97,700 4.
CREDIT AGENCIES + HOLDING + INVEST CO. 9,050 0.
' SECURITY + COMMODITY BROKERS 5,580 0.
INSURANCE CARRIERS; INCL SOLICITORS 217,000 . 8.
INSURANCE CARRIERS, BROKERS AND SERVICES 50,300 2.
REAL ESTATE AND COMBINATIONS 261,000 0.
 LODGING PLACES 36,200 2.
PERSONAL + MISC REPAIR SERVICES 163,000 8.
MISC BUSINESS SERVICES 19,400 1.
.-AUTO REPAIR + SERVICES 155,000 4.
. MOTION PICTURES 8,350 0.
AMUSEMENT + RECREATION SERVICES 20,200 A
MEDICAL + OTHER HEALTH SERVICES 353,000 24,
LEGAL .AND MISC PROFESSIONAL SERVICES . 56,200 © 3.
"PRIVATE EDUCATIONAL SERVICES . - 175,000 11.
. HOUSEHOLDS . - 11,600,000 5.
TOTAL 17,100,000 244.0

1

' 1. ‘Income estimates are rounded to three significant figures; employment estimates are
‘rounded ‘to the nearest tenth -Estimates should be conszdered upper bounds to actual

‘mcrea se S
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wages, plus $l,705;000 - all wages paid to the workers hifed-as
‘an indirect result of the original expenditures. These are |
workers ‘hired by'regiénal inéustries;beCaUSe the ihau§tries.
themselves .are feceiving some new income, eitﬁér‘ﬂireétly or
indirectl&,‘from\the construction érojébt. In ‘the €ase of an
industry like farming} thch does not receive direct expendi-
tures from the cdhstfuctioh project, all new iincome is received
indirectly.

The income figures in Table 3 show income beyohd 'that
normally received. For example, if the plant is builﬁ, the
lumber and wood producté industry gains about:$23,500_66ef its "
income from normal business.

The income figurés can be interpreted as output and sales-.
To get its extra $242,000 of income, the farming iﬁdusgty must
produce and sell that dollar amount worth of éxffawéfépé; the
lumber and wood products industry must produéé‘éﬁd sell ah
extra $23,500 worth of output to earn its bdﬁus, ahd‘§6 OR. .
The - total of the new incomes can thereforé be intefpréted as
‘the total increase in .gross regional. product brOUght.ébout by

the construction project in the study region.

Employment. The estimates under "New Empléoymént" in Table
3 can be misleading:. Consider the banking industry. Its new
income is listed as $97,760. The 4.1 aftéf&thaf ig the "New -
Employment" column means simply that surveys of baﬁk‘fin;n;ial
statements and employment records show the average bank to have
a little over four employees for eéqh‘$97,700 of gross income.
Therefore, the best guess is that when the reéion'; banking

industry experiences an increase in income of this amount, it
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will hire four_new employees:. The lumber and wood products
ihddstry, in confrast, will receive only abouf half the new
income that it typicaily must receive before arnew employee is
‘hired. Thiswis‘evidenced by the 0.5 entered as its new
émployment. éqéh fractional new employment‘eétimates.are best
 jinterpretea_a$ effectively zero new employment in the industry,:
In the caée of househélds, "New Employment" means workers hired
By households.(gatdenerS,-servan;é). The work doﬁe byﬁthe5
members. of households to get their new income is coﬁsidered the
product;'no; the~employment,‘of the households industry. :Thé‘i
,emplbymeht Qf individuals is counted under the industry:that
hires them, not under households.

,Thé to;al,of‘the new empldyment in all industries, abou£
244, includes only the employment created indirectly by the
édﬁstruqtiéﬁ project. Because theip income was treated as an
Q;iginal expenditgre (to households), the 500 or so construc-
"tion workers are not counted as new employmgpt in, Table 3.

The impacf of the plant's construction inlnorphern Vermont-
is primarily the result of new consumer sﬁending, accbrding to
the forecasts in Table 3. - Becausé the cqﬁstrucfion'expendi-
lggres made in the region go predominantly to labor, the
vhoﬁseholds.séctor éxperieﬁces the greatest increase in income,
HThe next'greatest beneficiagies are the industries in which
ﬁquéeholds pake their majgr pqrchases. In order oﬁ decréasing
impoftanqe afternhouéeholds, the industries registering the

greatest new incomes are retail trade, food and kindred

.



products, wholesale trade, medical services, apparel and keﬁ—
’tilg éroducts, pﬁblic utilities, real estate{ farms( and insur—‘
ance carriers.

In absolute numbers, the retail trade industry expérighCes;
the greatest expansion, hiring about 93 new workers. Bufﬁiﬁ ig
alreédy a larée sector. Department of Commerce data for 1973
put. the number of retail sales employees in the three counties
of the study .region at 5,313 (USDC 1974). Setting it*at,rby
subjective extrépglation, 6,000 for the starting yéar of plant
cdnétructiop, the additional 93 jobs mean an increase in retail
employment ofionlyf;.G“percént.

Estimates of new income and employment for the "Lodging
Places" industry are ﬁrObéblyfmuch too low in -the i;o results.
Becausé'it aséumes‘that éll households spend'neﬁ‘income‘in Ehgv
same "averagé" way, the I-O analysis neglects the differences
inalifestyle‘of different people. Many of the cbnstréCtiOn‘
workers for.the plant project are likely to relocate temporar-
ily nearer the site in apartments, bbarding houses,; and hotéls;
This should lead to significant increases in the income‘gnd
employment o0f the lodging industry that are no£ éh0wn.in the
results. Consideratiéns of dynamic écbnomic,adjustment that
might affect the forecasts presented in Table 3 are aiscusse@
in the next section.

The new employment estimétes yield -some ‘idea of.the‘
effect of plant cdnstrﬁctioh on reQiOnalJemploymént.« Indi-
rectly, the construction expendithres would‘creéte abOut-244

regioﬁal jobs. On the construction project will be another

$
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248 Qorkers earning‘$4.65 million a year, plus $5.25 million
annually in supcontracted labor. There are no independeﬁt
eStimates of  the number of workers employed by subcontractors.
By assuming that the wage/worker ratio is the same for both

-'fsubcontracted and contracted labor, I estimated that sub-

‘i' contracts will prov1de 280 jobs.'-This brings total new

employment in the area to 280 (subcontracted) plue 248
(contracted) plus 244 (indirect), or 772 workers.

The question of where the new emplcyees come from is
critical. If QOrkers migrate into the study region to-fill a
these new jobs, the number of unemployed there will not faii,
thougﬁ the number of employed will rise. At the very least,

the project supervisors are bound to be brought in from out-

. side. To estiﬁate the maximum reasonable effect of the con-

: struction.project on regional dnemplcyment, assume that 772 new
jobs go to regional residents., Statistics of the Vermont
.Department of Employment Security set the aQerage number of
Unehployed beoble in tae Lamoille, St. dohnsbury, and Barre—
Mcntpelierrlabcr areas in 1976 at 4,702, and the total civilian
labor force at 50,683 (VDES 1977).* Thus, the regional unem-
ployment rate for 1976 averaged 9.3 percent. Hiring 772 people.

"in the region in new jobs would bring the unemployment rate

. .down to 7.8 percent.

It must be remembered that these are max1mum impact
figures. Espec1a11y if the plant 1s bu1lt on the edge of the

study region, many‘of the newly created jobs are llkely to.

*Together these three labor areas comprise all of the study:
_region, part of Essex County, and most of Orange County.
Department of Employment Security statistics are not collected
by county, so' they could not be tabulated for the prec1se
study region.,
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go to peoplé outside the region who commute orhmové into the
regién, not to the currently‘unemployed within thé region.
Alﬁo, for reasons more thoroughly discussed in thée following
section, it may be that notvgil of the 244 indireﬁt joﬁs

estimated by the I-O analysis will actually be created.

Cbnside;atidns of Economic Adjustment.

Three impértant dynamic considerations neglected in the
i—O éstimates are the migration of people into the study
region, the delays involved in the process of regional economic
expansion, and the policies firms use to expand their output.
Immigration could cause both the regional empléymght‘to change
and the distribution of néw income to differ from the i-O
forecasts. A resplt of the delays in‘gxpansion is that the
construction project will not achieve its peak impact unfil
well after the start of construction. Also, the methods fifms .
use to expand could cause the peak to be lower than estimated.

The new jobs created by the plant cdnstrucpion project
‘should%attract some workers into the region. - This would‘reduce
the project's impact on unempioyment below.levels forecast in
the study. Further, new residents would need:hoﬁsing‘and thqs
would increase sales in the regional construction'and sqpport-
ihg industries. To the extent that the constfuction project
causes immigration, ‘the forecasted'unemp;Oyment‘1ev§l of 7.8
percent is probably low as aré the forecagts‘of new inédme and-

-

'émployment in constructionfrelated industries,shownkin Table

3.
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‘*The construction prOJect impact outlined in’ Table 3.1s
supposed to apply to the study region for the entire two-year
lperiod‘of construction. But the changes 1t involves would not‘ﬂ

.be made 1nstantaneously in the real economy.~ Construction'

'n,laborers would receive their first pay . checks and gradually

vspend them._ Regional bu51nesses would then experience a rise-
'1n sales, becoming greater as the multiplier effect worked
1tself out and: bus1nesses began buying more from one another,
‘For a highly flex1ble 1ndustry like 1nsurance sales, adjust-
ments could be made qu1ckly. When 1nsurancegcarr1ers begin
selling more p011c1es, they can hire more clerks and even open
new offlces 1n a short time. Invcontrast, a farmer might not ‘be
able to 1ncrease hxs*output for more than a year after he |
; realized his sales prospects had'gone up. Furthermore, new
ffarms*tahe yearslto establish; Especially in industries like
farming and other capital- and land-intensive businesses; the.
short—run effects of increased demand are likely to be short-
ages, higher prices, and increased imports,, Only after a delay
can most bus1nesses expand their output As a result. the
.actual peak of the bu31ness expansion may not come until over a
year after the beginning of construction. -

For these reasons, reglonal bu51nesses may not expand to
‘the full exteht predicted by‘the,I—O forecasts. The first
reaction‘of most businesses to an increaSe in sales is to
,utilize exlsting equ1pment and labor more 1nten51vely. -Espe—

c1ally if the 1ncrease 1n sales is thought to. be temporary,

‘bu51nesspeople w1ll av01d major permanent expan51ons such’ as
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cdnéfru;ting new buildingé and eﬁterinngong—Eerm contracts
with new employees. Businesses selling directly to the con-
‘strucﬁion project or its workers are especially liable to
re;lize that their gdood, fortune is témpdrary, and ‘thus take
‘eaSily reversible measures to increase ou£putl‘ The éffect of

such -actions would be to reduce somewhat the multiplier effect

B

, of the construction expenditures, cutting down the'indireCtly— i

‘derived new income and new employment.

Noneconomic Problems Arising from the Construction Project

The construction contractors I interviewed identified
) .

three characteristics. of a large constructioﬁ préject that can
’ _ >

stimulate community dissatisfaction: temporary facilities, con-

struction noise, and the uneven distributibn»of”Wealth.'

For large prbjects in rural areas,kpemporéry living

quarters sometimes have to be erected near the site for workers

who need to relocate in thé.area but who cannéot find other

housing. The temporatry housing may be an eyesore, and the

concentration of residences may cause traffic and sewage prob-

iéms. My sources agreed, however, that for the particular
. project proposed this is not iikeiy to be a great prbbléﬁ
(Morrisey .1977).  The primary plant sites considered in the

"High (1978) report are all populated densely enough to allow

construction workers to live-within commuting distance. Those

who do not can generally find spots in existingfapartmenfs;

hotels, or boardiﬁg‘houses.

Noise is sometimes a nuisance to .neighbors of a construc-

~

tion project. However, acéordihg to a study sponsored by th‘e'~
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u.s. édvironmenta; Protection Agency, the volume of noise from
cOnstruction<equipment drops fairly rapidly over distance and
‘through barriers (EPA 1971). The plant would be built on a
-large plot of cieareﬁ land, according to most‘plané. ft would
 n6f likely be placed very near a large urban area, so it should
be quite distént:f;bm any'high!concentration of residences or
workihg places. Noise shouia not be a significant problem.
" The expenditures of a construction project often boost fhe.
incomes of ‘some local busineéspeople gréatly, but scarcely
réach others. This can cause jealousy among citizens. This f§
a difficult problem to assess, and there is no good solution |
for it. For a project of the magnitude considereduhere, it
*¢o§ld'be a real érobléﬁ, but probaBly not gféat enough to merit
, special concern.. .
,j In géneral, the conStfﬁction‘project stddied here is too.

'small to cause much public dissatisfaction,_
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OPERATION PHASE FORECASTS

The operation.of a WFPP; in compar}son to its construc-
tion, will have a smaller, more diffuse, and longeéglasting/
effect.on the surrounding region. Primary plant expenditurés
will still be for labor, but the aﬁount‘speht aénually will
drop significantly from spending levels durigg construction,

Of speciél interest, therefore, is the impact of the transition
between the two periods, as‘well as thé.impacﬁ of the‘WFPP'é ‘
operatian itself.

Estimates of Operation Phase Expenditures - - "

I estimated expenditureséand made I-0 forecasts for three
categories of activity in:thg plant's operation: operation
activitieé, wood harvesting, and wood transporta£ion. However,
expenditures for wood harvesting and tranéportation will vary
with the wood procurement téﬁhnology used.‘ There’are two
‘reasonable ‘procedures for chipping and t;aﬁspérting wood éor a
WFPP., For each of these two procedures, vériOus capital-labor
.miXes could be used. V

The scheme employed by many large paper’mills uses
c?ncentration yards. With this approach, harvesters délivér
rbundwood to two or three receiving sites. At.these receiving -
sites, or concentration yards, the roundwood~is stockpiled;
then it is cﬁipped and shipped ﬁo:the‘plant by rail as re-
quired. The alternative scheme is on-site chipping. Accordipg
to this plan, the trees harvested are chippéd in tHe field.and"
the chips are loaded immediately into semitrailers. The.trucké

convey the chips to the plant for storage and eventual burning.
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With either of these two chipping and transporting -
?schemes,“the wood can be harvested in a variety of ways. The
most cap1tal intensive procedure uses a feller- buncher (a

‘machlne that sc1ssors through trees at the- base and stacks them

‘"thogether on the ground) and skidders or forwarders to bring ‘the

trees to the loadlng 51te.- Another'technlque, 1nvolv1ng less
h‘capltal and more labor, employs a harvestlng crew w1th a pair
of chain saws in place of the feller buncher. There are also
operations that use tractors’ or horses instead oflskidders.

U For the expenditure figures of the I-O calculations I gsedh
tqata‘for an on-site chipping‘operation that harvests with chain
saws.‘IichoSe on—site_chippihg primarily because I have better
data from such‘0perations. However, an on-site chipping opera-
-;igniané a,coﬁcentration yard operation can both’be expected‘to
:hayevabout the same costs. Both perform the same functions
with'similar machinery‘and labor, but differ in the sequence of
their operations. . It also happens that the 'industrial clas-~
uséfication'schehe%ihto which the R.E.A.D. I-0 data ‘are arranged
includes both truck and rail shipping in the same'industry -
motor freight transportation aﬁq warehousiné.! Thus, for the
purposes of thisui-o analysis, it is unnecessary to differen-
,t}ate between erpenditures made for truck and for rail ser—
’vices. ﬂCohsequently, my expenditure estimates for wood
harvestlng and transportatlon derived from an on-51te ch1pp1ng
system can be con31dered roughly representatlve of a concentra-;i“

mtlon yardnprocedure.
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- Operation activities. The two expenditures of plant

operation that would provide income to‘regionél'iptéreSts aréL’
labOrland office suppliés, the latﬁer bedéusé the retail“magkup
'.Qould be received by local stores. The plans of Rust Engineer-
iné Copporation,call‘fcr seven plant supervisors eérning
$17,500 per year and 25 to 30 other plant workers paid $12,500 .
’ﬁer year each (Milligan 1977). This means a total qﬁnual labor
expenditupe of about $472,500: (7 x $17,500) + (28 x $12,500).
in“QQdition, Rust estimates the plant would require about .
;$50;000 in suéplies;annually. Much or all of"this wou1dtprdb~
ﬂablY‘bewpurchased'from local retail outletsg:which can be ﬂ
' e#pected to retain as much as 40 percent of that amount in the
form“of their retail markup (Cartwright l9f7). I‘ﬁhegefo;é
included $20,000 in retail trade in the set of regiqnal:OPQra;
Nfion activities expenditures. |

Wood harvesting. For information on wood harvesting

expenditures; I }eférred to the Vermont .Governor's Task Force .
Report (Task Force 1975) and spoke with fdresters qnd.hérvest-
ers. Espeéially helpful was Chester'McLain, who runs in
Vermont and New ‘Hampshire anfon—s}te_chipping éreW'ofrapproxi—
mately‘ﬁhe‘same configuration considgred hére..‘ )

To calculate the labor costs of wood'harVesting, avérage
salary and number of workers must be estimated. Salaries;vary;
but harvesters earn‘about $300 per work week in.New England -
(McLain 1977; Laferriere 1977). The number of workers needed

.-depends in part on certain limitations on harvesting time:
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crews can harVest only about 48 to‘50 weeks per year because of
‘bad weather, and durlng the week they can harvest only a llttle‘
Jover four days because it is necessary to devote some t1me to
-'equlpment ma1ntenance (McLaln 1977 Kroplin 1977) .- My calcula-
tlons for the number of crews requlred to supply a 50-Mw WFPP.
,(L6.7); the_totalanumber of harvesters (116.9), and the total .
" annual harvesterwpayroll ($1,753,500) are shown in,Table 4,

Harvestlng crews typlcally must pay a stumpage fee to the
owner of the land from which they take wood In Vermont, the
;stumpage fee is generally about $1 per ton of green wood e
removed (Task Force 1975, p 30). Therefore, the wood harvest- .
ers for the WFPP should pay about $800,000 to reglonal land-

' owners (based on flgures from Sherwood & Meadows 1978). In
.northern‘Vermont,-the landowners are predominantly private
individuals,‘so‘this $800;000 can be treated as an‘expenditure'
" to ‘households. The stumpage feesdpaid.to_landowners‘living
‘outside my study‘region should not be included in_this figure.
éut the total-ot these fees is highly uncertain. Thus; to
obtain estimatesxgiving'the greatest impact;, I assumed that all'.
fee‘recipients were local residents.

The final relevant expenditure of the wood harvesting
operation is the'purchase of diesel fuel, for which the”
:wholesale and transportation markups are retalned by 1ocal
merchants. The only report of fuel consumptlon for a complete

‘harvesting crew was.prov1ded by Mr. McLain. HlS seven-man ctew

.with chain saws, skidders, a whole-tree chipper, and a tractor SR



32

TABLE 4: CALCULATIONS FOR NUMBER OF WOOD HARVESTERS AND. TOTAL -
" ANNUAL PAYROLL REQUIRED FOR THE OPERATION OF A
WOOD-FIRED POWER PLANT

P

Number- of Crews Required

(F/R) x H = (800,000/225) ¥ 8 = 16.7 crews
(D x K) (34 x 50) |
F = Total wood fuel required by the plant annually -°800, 000

green tons of chlps

R Harvestlng rate Qf a seven-man crew = 225 green tons of

chips per day2
F/Ri= Crew-days of harvesting requlred per year
H = Hours in crew's work day - 8
(F/R). xH - Crew-hours of harvesting required per year
D = Hours per week a crew devotes to harvesting - 3455
K = Harvesting work weeks per year - 50
(D x X) = Hours per year a crew devotes to harvestlng

i

Number of Wood Harvesters

No. .of crews x workers/crew =16.7 x 7 = 116.9 harvesters. ,

Total Annual Harvester PaYroll

No. of harvesters x average weekly pay X harvestlng ‘work weeks/year
= 116 9 x $300 x 50 $1,753,500 .

1. Source:‘Sherwood & Meadows.1978.
2. Source: McLain 1977, 7
3. Source: MecLain ‘1977 and Kroplin 1977,
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;.4uses l 000 gallons of dlesel per work-week. : Therefore, the
‘16 7 crews worklng 50 weeks per year use 835,000 gallons of
’dlesel each year. W1th the wholesaletand transportatlon mar k-
: 1tfups for a gallon of d1esel fuel at $.02 each thls sets the
'f?}payments of the wood. harvesters to reglonal wholesalers for-
"prov1d1ng fuel,at about $16,700 per year. Payments to trucker§

,EOr transporting“theyfuel.would be the same.

Wood  transportation. A WFPP could.use one of two systems,

to haul 'wood from-the harvest areas to the plant: hire a pri-

.”yate'trucking firm or purchase its own trucks and run its own

operation(y To obtain the maximum impact on the area, I assumed

the plant would choose the latter. There are no firms in the

three—county region that sell tractor—traller r1gs,)so these

expendltures w1ll be made out51de the area in -any case. How-

‘\eyer, there are new constructlon and labor. expenses in the

,second system that are not reflected if a private trucker is

contracted. For example, the plant, in starting up. a trucking
operatlon, w1ll have to build a malntenance shed and hire

people to run it, Also, we assume that the WFPP will hire.

truckers who are not Currently employed, rather than diverting

already employed workers. -
On the ‘basis. of Adler et al. (1978), we estimate that the
32 truck drivers necessary to run.the fleet will receive

‘$640,00Q in wages each year. Currier (1978) and Berwick -(1978)

'~ estimate that the maintenance operation will require four

L

,“ments of these workers w1ll be about $200 and $150 per ‘week
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reepectively, totaIing $49,400 [($10,400 x 4) + $7}800];‘Annaal
labor expendituree'will thefeforeﬂbe $689,400. -

) In computlng the cost of building the malntenance shed, I
Ulhputted 1nto the model only those products. manufactured in the
region (as in the calculations for the construct10n%phase of
the plant). The products are lumber,’cdncfet@'slab,\and"ready—;
mix concreteu»rgurrier (L978) ana Berwick’(L9Tér estimated- that
’S‘percent'Ofathe construction ﬁaterials cost (totaling about
$30,000) wiLI;go,to‘lhmber and about-20 percent .each to- con-
crete s}ab'and,ready—mix’concrete.'”These amounts are therefore
Testimatediatf§lp500r.$6p0003 and $6,000, respectively. . -

Adler etyala 01978) estimated the total annual fuel costfﬂ
of the 32-truck fleet at $160,000. According to our previous
aSSumptione, 5 percent of the wholesale price of diesel fueltié
the wholesaler's markup ahq 5 percent goes to the‘COmpahy:that
‘ships. it. Euel expenditqpesdare‘thefefore‘eet¢at $8,000 and
 $8,000ﬁ

A summary of the estimates of the annual reéiénai expendi-
tares for the operation. of the WFPP is provided in Table 5..

The total ahhaaluexgense is. $3,798,300.

Forecasts of New. Income and Employment

The I-O‘forecastsafOthhe economic impact of operation’ -
act1v1t1es, wood\harvestlng, and wood transportatlon in thej
WFPP ] operatlon phase are llsted in Tables 6 through 8.
QSeparate foreCastslfqr each. subactivity ate»prOvided“becaUée AR

the magnitude ofltheifhimpacts will be different and will



TABLE 5: ANNUAL REGIONAL EXPENDITURES FOR THE OPERATION OF A SO-M WOOD-FIRED POWER PLANT ~

" , :

PRODUCT
Operation Activities Households Labor $ 472,500
3 - - Retail Trade ‘Markup~on office
. " supplies 20,000
. Wood,Harvesting : Households _ Labor " 1,753,500
‘Households Stumpage fees. 800,000
Wholesale Trade Markup on fuel 16,700
Motor Freight Transportation of fuel 16,700
and Warehousing -
- Wood Transportatjon Households Labor 689,400
: Sawmills ‘ Lumber 1,500
Concrete Products Concrete slab 6,000
Ready-mix Concrete Ready-mix concrete 6,000
who1ésa1e Trade Markup on fuel 8,000
“Motor Freight and Transportation of fuel 8,000

‘Warehousing

TOTAL

" $ 3,798,300

GE
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TABLE 6: MODEL FORECASTS OF REGIONAL INCOME AND EMPLOYMENT INCREASES
i FROM OPERATION ACTIVITIES OF WOOD-FIRED POWER PLANT

***QOPERATION ACTIVITIES IMPACT*** (1977 DOLLARS)

ANNUAL ‘EXPENDITURES: LABOR ' 472,500
. " RETAIL TRADE - 20,000
492,500
INDUSTRY ~ _ NEW INCOMEZ NEW EMPLOYMENT !
. FARMS 12,000 0.5
AGRICULTURAL SERVICES : 729 0.0,
NONMETALLIC MINERAL MINING + QUARRYING 72 0.0
_CONTRACT. CONSTRUCTION 2,270 0.1
FOOL + KINDRED PRODUCTS 23,300 0.5
TEXTILE MILL PRODUCTS 5,460 0.2
APPAREL + FABRICATED TEXTILE PRODUCTS 13,700 0.3
LUMBER + WOOD PRODUCTS, EXC FURNITURE 803 G.0
FURNITURE + FIXTURES 1,190 0.0
PRINTING, PUBLISHING, #+ ALLIED PRODUCTS ' 1,880 0.1
CHEMICALS AND ALLIED PRODUCTS 3,320 0.1
RUBBER AND MISC PLASTIC PRODUCTS 753 0.0
STONE, CLAY + GLASS PRODUCTS 212 0.0
FABRICATED METALS PRODUCTS 206 0.0
. MACHINERY EXC ELECTRICAL 105 0.0
- ELECTRICAL MACHINERY 173 0..0
. MISC MANUFACTURING 1,470 0.0
MOTOR FREIGHT TRANS + WAREHOUSING 4,140 0.1
AIR TRANSPORTATION 204 0.0
TRANS-SERVICES, INCL CARRIER AFFILIATES 0 0.0
~ COMMUNICATIONS 8,020 0.2
PUBLIC UTILITIES , 14,600 0.2
WHOLESALE TRADE 21,200 1.1
RETAIL TRADE 92,000 5.8
'BANKING 4,970 0.2
CREDIT AGENCIES + HOLLDING + INVEST Co. 446 6.0
SECURITY + COMMODITY BROKERS 275 0.0
INSURANCE CARRIERS, INCL SOLICITORS 10,700 0.4
INSURANCE CARRIERS, BROKERS AND SERVICES 2,510 0.1
REAL ESTATE AND COMBINATIONS: 13,400 0.0
LODGING PLACES 1,770 .1
PERSONAL + MISC REPAIK SERVICES , 8,080 0.4
.MISC BUSINESS SERVICES 981 0.1
. AUTO REPAIR + SERVICES . 7,680 0.2
" MOTION PICTURES 409 0.0
AMUSEMENT + RECREATION SERVICES 999 0.1
MEDICAL + OTHER HEALTH SERVICES 17,300 1.2
LEGAL:AND MISC PROFESSIONAL SERVICES 2,880 0.2
PRIVATE EDUCATIONAL SERVICES 8,580 0.6
HOUSEHOLDS , 567,000 6.3
TOTAL® 855,000 13.1 <

1. Income estimates are rounded to three szgmfwant figures; . employment estunates ‘
are rounded to the nearest tenth.
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TABLE 7: MODEL FORECASTS OF REGIONAL INCOME AND EMPLOYMENT INCREASES |
FROM HARVESTING FOR WOOD- FIRED POWER PLANT

***woon HARVESTING IMPACT *** (1977 DOLLARS)
ANNUAL EXPENDITURES- .~ LABOR . 1,753,500
T STUMPAGE FEES 600,000
St .. . WHOLESALE' TRADE "~ 16,700
S ' ’ 'SHIPPING - 16,700
2,586,900
aﬂiNDUSTRy I NEW INCOME! NEW EMPLOYMENTZ
“FARMS - .. . o . c, 63,000 2.6
AGRICULTURAL SERVICES . - 3,840 0.2
NONMETALLIC . MINERAL“MINING + CUARRYING ' 369 0.0 °
" CONTRACT CONSTRUCTION 11,300 0.3~
FOOD + KINDREDJPRODUCTS : 123,000 2.4
TEXTILE -MILL PRODUCTS .. 286,900 0.8
_APPAREL + FABRICATED TEXTILE PRODUC1S .~ . 72,700 1.3
“LUMBER + WOOD PRODUCTS,‘ EXC FURNITURE : 4,220 0.1
FURNITURE + FIXTURES . 6,310 0.2
PRINTING, PUBLISHING, + ALLIED PRODUCTS 9,600 0.4
CHEMICALS AND ALLIED PRODUCTS 17,500 0.3
"~ RUBBER AND MISC PLASTIC®PRODUCTS 3,820 0.0
STONE, CLAY + GLASS PRODUCTS . 1,110 0.0
' 'FABRICATED METALS PRODUCTS - - 1,100 0.0
"MACHINERY. EXC ELECTRICAL . ' © 568 0.0
ELECTRICAL MACHINERY ’ : o © . 930 0.0
'MISC MANUFACTURING - 7,770 0.2
{MOTOR FREIGHT TRANS + WAREHOUSING ‘ 40,900 1.2 -
"AIR TRANSPORTATION . 1,080 0.0
TRANS SERVICES, INCL, CARRIER AFFILIATES .5 0.0
.COMMUNICATIONS .. 42,000 . 0.9
“PUBLIC UTILITIES ST » o 72,300 1.0 ’
WHOLESALE TRADE - = - - : 129,000 - , 6.9 -
KETAIL TRADE . L 381,000 24.1 :
'BANKING ‘ 4 25,400 - 1.1 '
CREDIT AGENCIES.+ HOLDING + INVEST. CO. 2,350 0.2
“SECURITY + COMMODITY BROKERS 1,450 . 0.1
'INSURANCE CARRIERS, -INCL SOLICITORS 56,600 2.2
' INSURANCE CARRIERS, BROKERS AND SERVICES 13,100 . 0.7
REAL ESTATE AND COMBINATIONS 67,900 0.1
' LODGING . PLACES S 9,370 0.6
. PERSONAL + MISC REPAIR SERVICES ‘ 42,400 2.2
‘MISC BUSINESS SERVICES , ' 5,010 0.4
'AUTO REPAIR + SERVICES ’ - 40,900 1.2
‘MOTION~PICTURES : 2,160 0.1
‘AMUSEMENT + RECREATION SERVICES , < 5,230 0.4
/MEDICAL + OTHER HEALTH SERVICES R 91,400 6.4 -
"LEGAL AND MISC PROFESSIONAL SERVICES ‘14,9005 1.0
"PKIVATE EDUCATIONAL SERVICES 0 : 45,400 3.1,
HOUSEhOLDS . , ‘ , . 3,010,000 1.4
TOTAL '7 R _— - 4,450,000 64.6

1 Income est'l,mates are rounded ‘to three szgmfwant ftgures employment estzmates
are rowided to the nearest tenth _



TABLE 8: MODEL FORECASTS OF REGIGRAL.INCOME AND EMPLOYMENT INCREASES
FROM TRANSPORTATION FOR WOOD-FIRED POWER PLANT = -

###TRANSPORTATION IMPACT*##

gt

(1977 DOLLARS) -

LABOR

ANNUAL EXPENDITURES 689, 400
' LUMBER ) 1,500
. CONCRETE SLAB 6, 000
g READY-MIX CONCRETE "6, 000
‘ WHOLESALE TRADE 8, 000
' SHIPPING 8, 000
718, 900
INDUSTRY NEW choms NEW EMPLOYMENT?.
FARMS. : - ‘ 17, 400 0.7
AGRICULTURAL SERVICES 1,070 0.0
NONMETALLIC MINERAL MINING + QUARRYING 1, 060 0.0
CONTRACT CONSTRUCTION 3., 230 0.1
FOOD + KINDRED PRODUCTS 33, 900 0.7
TEXTILE MILL PRODUCTS 7,970 0.2
APPAREL + FABRICATED TEXTILE PRODUCTS 20, 000 0.4
LUMBER + WOOD PRODUCTS:; "EXC FURNITURE - 3, 400 0.1
FURNITURE + FIXTURES . = , - 1,730 L0 .
PRINTING, PUBLISHING, .+ ALLIED PRODUCTS 2,710 0.1
CHEMICALS AND ALLIED PRODUCTS » 4, 830 0.1
. RUBBER AND MISC PLASTIC PRODUCTS 1, 060 0.0 '’
. 8TONE, CLAY + GLASS PRODUCTS 13, 000 ) 0. 4
FABRICATED METALS PRODUCTS ' 324 0.0
MACHINERY EXC ELECTRICAL . - 180 0.0 .
ELECTRICAL: MACHINERY o 262 . 0.0 .
MISC MANUFACTURING 2,180 0.1 -
MOTOR FREIGHT TRANS + WAREHOUSING 16, 000 " 0.5
AIR TRANSPORTATION = 297 0.0
- TRANS SERVICES, INCL CARRIER AFFILIATES 2 0.0
COMMUNICATIONS ' ‘ 11, 700 0.3
PUBLIC UTILITIES 20, 000 0.3
WHOLESALE. TRADE 39, 200 2.1
RETAIL TRADE 105, 000 6.6
BANKING , ‘ 7,070 0.3
CREDIT AGENCIES + HOLDING + INVEST. CO. 446 0.1
SECURITY + COMMODITY BROKERS , 400 0.0
INSURANCE CARRIERS, INCL SOLICITORS 15, 700 0.6
INSURANCE CARRIERS, BROKERS AND SERVICES - 3,670 0.2
REAL ESTATE AND CDMBINATIONS 19, 000 0.0
LODGING PLACES 2,370 0.2
PERSONAL + MISC REPAIR SERVICES 11, 600 0.6
MISC BUSINESS' SERVICES 1,500 - 0.1
AUTO REPAIR + SERVICES 11,.500 0.3
MOTION PICTURES 593" . 0.0
AMUSEMENT + RECREATION SERVICES . 1,430 0.1
MEDICAL + OTHER HEALTH SERVICES 25.100 1.8
LEGAL AND MISC PROFESSIONAL SERVICES s, 230 0.3
PRIVATE EDUCATIONAL SERVICES 12,400 0.8
HOUSEHOLDS : 823, 000 0.4
TOTAL 1, 250, 000 18. 4

1. Income estimates are vounded to three sigmificant fzqures, empZoyment estimates
are rounded to the nearcst tenth.

s
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be spreadﬂout'through the'reglon; The business expansion
resulting from plant operation expendltures should be concen-
trated near the plant site, while the effects of the harvestlng
‘'should be dlffused throughout the woodland communities. The
effects of the trucklng should be divided among the towns in
which the trucking operations are based.

' As in the construction phase, the major impact of the
~operations phase on the study region comes from the wage'pay—
ments to’local workers. As a result, the egonomic‘profile
pFesented by'the I-0O estimates in Tables 6"through 8'suggestskwt’
‘an impact similar in pattern to, but smaller ln'scale than, the
impact of the construction expenditures. The strongest effects“
are on‘households and retail trade, but they are ‘only about
one-third'to”oneehalf as great asin the construction phase
forecasts.

To estlmate,the impact of the operation of the plant on
frégional unemployment, I assumed the same’base,employment
figufes for the study region used for the construction phase
estlmates, or about 4,702 unemployed of a labor force of 50,683
in. the Lamo1lle, St. Johnsbury, and Barre—Montpel1er areas.
Th1s estimate deliberately omits the employment gained by the
construction phase.

Table 9. shows the total number'of new jobs created by the
WFBP's operation. lhe QG indirectly created'jobs are the sum -
of new employment from Tables 6 through 8. The. bottom total
*tshowS‘the distribution of the‘jobs across industries, for'

comparison withviable 3. Counting- the number of jobs created
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TABLE 9: TOTAL INCREASE IN REGIONAL EMPLOYMENT FROM
OPERATION OF A WOOD-FIRED POWER'PLANT

&

Direct Emplgyment ' » Number of Jobs
Operation activities 35
Wood harvesting ‘ 117
Truckers o S 32
Maintenance shed . 5
189

Indirect Employment*

Operation 13.1
Harvesting .. ~ 64.0
Transportation - - _18.4 -
95.5 (96)
TOTAL EMPLOYMENT 285
*Indirect employment1 in: |

Retail trade 36.6
Wholesale trade . 10.1
Medical & other health services 9.4
Other - | 39.5

95.6

1. From Tubles 6 through 8.
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directly (189), the total number of unemployed sﬁould coﬁe down
‘to 4;417 and the regional unemployment rate shohld;dropnffom,

" 9.3 to 8.7 pet@enp.;
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Economic Adjustment During the Transition Phase

The primary economic adjustment*péoblém in the region is a
shift from the inflated level of business activity duriné the
intensive construction effort to the lower level durihg the
plant's operation. 1In general, the problem is greatest in
those industries that experience the largest increases in
income and employment as a result of the‘construction,project.
HoWever; not all industries and communities will experience a
uniform decline in income and employment during the transition
period. Theoretically, some industries unfavored. by construc-:
tion spending could experience a small boom, whiié those
favored previously will decline either precipitously or-
slowly.

Inqabsolutevnumbers,_the most strongly affected industry
(after households)iis retail'trade, with a drop id income of
$892,000 and a drop in employment of about 56 workers, accord-
ing to the I;O forecasts. As pointed out earlier, however, the
rétail trade industry is the largest in the region (not count-
ing households). It is, therefore, one most capable of accom-
modating a pulse in its sales. In fact, if local businessmen
realize that the increased business they experignce dﬁring
plant construction is temporary, they can miﬁimize the ill
effects of the sqbseqdent loss of business by a&oiding the
temptation to make large, permanent expansions that might later
-leave them with excess capacity. During the construction

period, this would mean a slightly reduced expansion for the
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re?i&nal economy . ﬁowever, at the end of the‘pefiqd; it would
;resglt in a smoother, less wasteful adjustment ﬁo the lower
level.of‘buéineSS.

The shif;'in'the distribution of the multiplier effect
‘during the tfansitibﬁ should not be great, because in both
‘phASes most of thé original expenditure money goes to house-
holds, which always spend théir income in the same patterns
(éécording;to I-O assumptions). The operafidn phase expendi-
tdres are lower.sb that business falls off generally (the level
:ofknew income drops roughly 50 to 60 percent), but no partic;-
‘;1ar industry should experience sevefelyfsharp,or mild business
‘reductions. :

The probable exceptions to this are the lodging and the
cdnstruction industﬁies. As menfionéd earlief, ﬁany‘construc-
tibnrﬁotkefs are ‘likely to live temporarily near the construc-
tion site in apaffments, boarding houses, and hotels. 1In fact,
the increased income and employment of the.lodging industry is
‘like}y to be much higher than the I-O forecasts for the con-
étruction‘pﬁase indicate, because the forecasts do not take
inéoyconsideration the special circumstances of ‘the construc-
Fion‘workers.‘ When -the project is over, the construction
workers will lean their temporary lodgings. The recipients of
the wages paid for the plant and harvesting operations wiil
probably already haGe homes or apartments, and so be much less
inclined to rent roo@s. "Thus the drop in business should be
]!sharper for the lbdqing industry'théh for_regionalkinduétry

éenerally.“
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The disproportionately rapid decline. in the '‘business of .
the construction industry could produce a serious unemploymégt ;
pfoblem. With completion of the plant's construction, about‘
520 workers employed difectly and through subcontracts will be
laid off. Construction companies interviewed generally agreéd.~
that unemployment is -not usually a serious problem at the end
of a construction project because the workers know when their
jobs will end and prepare for it (Morrisey 1977). However, .it
is still’likely that at-the beginning of the operation phase
there will be many temporarily unemployed construction wor kers,
raising the regienal unemployment rate above the base 9.3 per-
cent level assumeé‘at'the beginning of the operation phase.

The probable shif£ in the location of economic impact will
be -as important as fhe change in the sectors benefiting from
the expenditures. -During construction, the. impact of the .’
expenditures should be concentrated iﬁ the communities near the
‘plant site. - During operation, the expenditures should. be
spread throughout the harvesting region. Thus the economy of
the community immediately around the plant should be especially
hard hit by.the hal£ of construction, while outlying areas
might even experience a small business increase.

The problem presented by the slowdown of construction and
the beginning of operation is one of preparation. If local
merchants and producers foresee the inevitable shift in | 1
business, they can avoid steps that will commit them to high
levels of production and ultimately prove wasteful. Some
business eecline, leading eventually to a‘partial loss of

newly gained employment, seems inevitable, however.
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CONCLUSIONS

The economic impact of{constructing and‘operating a sb-Mw_
¢WFPP in three northern Vermont counties will be pr1mar1ly the
‘:result of the: money pa1d in wages to individuals. These
expendltures, along with those for construct1on materials,

' fuel, office,SUpplies} harvesting fees, and transportation of
‘fnel, will circnlate through the‘regional economy to produce
" new annual income almost twice theﬁamount of the-original plant
expendltUres. ‘For the construction phase (about two years)}.
the plant's $9,976,000 annual expenditure will produce about
$17,100,000 in new income annually; during operation (about 20
to;30 years), a $3,795,300 yearly expenditure creates
$6,555,006 in income regionally. | h

| This income will result in the creation of new jobs in the
-area ——.about 244 during constructibn and‘96 during operation.
_Countlng those workers hired directly by the WFPP, the total
ajObS created w1ll be about 772 durlng construct1on and 285
durlng operatlon. With llttle 1nm1grat1on of workers, these
levelsg should 'be. suff1c1ent to lower reglonal unemployment by
about one- half of one percentage point.

The adverse socioeconomic effects of the plant on}the>
’surround1ng reglon should be minor. The most serious problem
is the drop in bu51ness and employment for merchants and
workers in commun1t1es near the site when plant construction
ends. However; 1f 1nst1tutlons and individuals are well
informed of the. construct1on .schedule of the WFPP, they should

be able to protect themselves.

B}
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