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FREFACE

The Albugusrque Dperations Office (AL) of the U.S. Department of Encrgy (DOE) is charged with managing
laboratories, production plants, and energy programs in several locations throughout the United States,
including New Mexdco. Due to the significance of DOE activities in New Mexico, selectad economic impact
sturlics have been completed annually since the earty 19805, The types of activitizg that DOESAL oversees ang,
for the most part, an ouigrowth of atomic research that started in New Mexico in the 1940s. In New Mexico,
activity that was once confined to *“the Hill” (Los Alamos National Laboratory), northewest.of Santa Fe, has
becoms two nationzl laboratorics, a national waste repository, a national remedial action project, and several
emergy research and conservation programs.

The econdrmic impact on Mew Mexico has grown over the years to a point where these activities provide teas
of thousands of joba and contnbute billions of dollars 1o the state’s sconomy, Therefore, it is appropriate that
areport be provided petiodically to the citizens of New Mexico describing the impact of DOE on the state. This
report details activities for federal Fiscal Year 1997,
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INTRODUCTION

Los Alamos National Laboratory (LANLY is5 a
multidisciplinary, multiprogram laboratory with a
mission to enhance national military and economic
security through seience and technology. Its mission is
to reduce the maclear danger through stewardship of the
nation’s nuclear stockpile and through its
ponproliferation and  verification activities. An
mportant secondary mission is to promote U.S.
industrial competitiveness by working with U.S.
companics in technology iransfer and technology
development parmerships. Los Alamos ig involved in
partnerships and collaborations with other federal
agencies, with industry (including New Mexico
businesses), and with vniversities worldwide.

For several years, the US. Department of Encrgy
(DOE) Albuquerque Operations Office (ALY and New
Mexica State University (NMST) have maintained an
intet-industry, input-gutpnt model that has the
capability to assess the effect on an cconomy of
developments initiated from outside the economy
{exogenous chanpes on New Mexico)--federal LANL
monies that flow into a region or state. This model will
be vsed to assess economic, personal incomg, and
employment impacts of LANL on north-central New
Mexico (a threg-county region consisting of Los
Alamos, Santa Fe, and Rio Armiba Counties) and the
state of New Mexico (Figure 1}

-———_L

Caotion should be exercised when comparing
economic impacts between fscal vears prior to this
report. The fringe benefits coefficients have been
updatzd for the FY 1996 and FY 1997 economic
impacts analyzis. Prior to FY 1993 two different
YO base models were used to esstimate the impacts.
New technical information was released by the
Bureau of Economic Analysiz (BEA), US.
Department of Commerce in 1991 and in 1994 and
wag incorporated in FY 1991, FY 1993, and FY
1994 1/O models. Also in 1993, the state and local
tax cocthicicnts and expenditure pattemns were
updated from a 1946 study for the FY 1992 report.
Further revised details sbont the input-output
model can be found In "The Economie Impact of
the Depariment of Energy on the State of New
Mexico - FY 1997" report by Lansford, et al.
{1998),

For this report, the reference period is FY 19%7
{Dctober 1, 1996, theough September 30, 1997}
and includes two major impact analysis: the impact
of LANL activities on north-central New Mexico
and the economic impacts of LANL on the state of
New Mexico, Total impact represents both direct
and indirgct respendmg by business, including
mduced effects (respending by houscholds). The
standard multiphiers used in determining mpacts
result from the imter-tndustry, input-output modets

Loa Alamas

Sank Fa

Figure 1. LANL Three County North-Central New Mexico Region.
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developed for the thees-county tegion and the state of
New Mexico.

PROFILE OF LOS ALAMOS NATIONAL
LABORATORY

History

Los Alamns National Laboratory was established in
1943 as the war-time Project Y of the Manhattan
Engineering District with responsibility for developing
the first michear weapan. It becarne a multi-ciscipling,
mwltiprogram Laborstory applying capabilities
developed fiom its original mdssion to nationzl sccerity
and civilian needs during the cold-war era.

Background

The Laboratory is located in Los Alamos County, New
Mexico. The county covers 110 square miles and had
a 1997 population of 18,275 (Burean of the Census,
1997). The Laboratory is operated by the University of
California for the U.S. Department of Energy under
contract 'W-7406-ENMG-36, and iz an aifirmative
actionfequal oppertunity smployer,

During 1997, the Laboratory had approximately 8,500
University of California employees, by haadcount,
{inclading fulltime, par-time, paid and onpaid
affihate, sasiting, and ¢asual s1atus) and an additional
1,800 contract cmployees, vendars, members of the
protective guard force, and contractor personnel.

The 1997 operating budget was approximately $1.2
billion. Principal activities are as follows Defense
Programs 53%, Nonproliferabon and National Security
9%, Environmental Restoration and Waste
Management 12%, Energy Resesarch 6%, Nuclear
Energy 2%, Energy Efficiency and Renewable Energy
1%, other DOE 1%, Work for Others 1654

Administrative, tesearch, and maintenance facilities
occupy morgthan 5.1 million ocoupiable square feet (of
aver £ million gross square feet) of building space, of
which 2.3% ig leased {off site). The 34 technical areas
are scattered over sbout 42 square miles (27 800
acres). Thoy cccupy about 39% of the total county
ared,

Because of topographic, environmental , opetatonal,
and buffering constraints, only about 30% of the
27800 acres of DUE land is developable. The
facilities, including buildings, infrastructure, and

capital equipment, have an estimated replacement
cost of $4.2 billion.

Loz Alamos is inwolved it partnerships and
collaborations with other federal agencies, with
industry, and with ower 230 universitics
worldwide. In  addition, the Laboratory is
committed 1o helping diversify the regional
economy and enhance educational opportunities.
Mission and Capabilities

The Laboratory's central mission is reducing the
global miclear danger, involving work in nuclear
weapons  and  threat reduction.  Stockpile
stewardship is a major focns for Los Alamos in
reducing the global nuclear danger. In an era when
the size of the muclear stockpike is being reduced
and therz is no longer an option of ouclear testing
to certify the reliability and safety of the existing
stockpile, computer modeling and simlation
through the Accelerated Strategic Computing
Initiative (ASCI) plays an increasingly important
roke in stockpile stewardship.

Los Alamos also applies its expertise to key
conventional defense and civilian issues that are
synergistic with the centraf mission and
capabilities. For example, the high-performance
computing capability and relared competencies, as
well as addrassing national security aréa such as
chema-biological warfare and  stockpile
management, address national problems as wide
ranging as ¢mdemics, global waming, traffic
patiems, and forest fires,

The Laboratory's strength derives from its ability
to solve extremely complex problems that requirs
the intzgration of sciemific and techmical
expertise—an array of disciplines and diverse
capabilities—with highly specialized facilities and
uniquée operations expertise.

Los Alamos provides technical assistance to the
weapons ¢omplex and supports such areas as
energy and enviranmental technologies. Tt also
emphagizes bagsic research that sustaing existing
programs and the DOE research mission, wotk for
other foderal agencies, and work with ULS
industry.

The Laboratory technical capabilities are elusiersd
into eipht core technical competencies. These are
characterized by those that emphasize a scieniific



approach and those

that emphasize scientific

foundations:

Scientific Approach

*  Theory, modeling, and high-performance
computing

= Complex expenimentation and measurement

+  Analysis and assessment

Scientific Foundations

+  Nuclear weapoens science and technology

*  Nuclear and advanced materials

«  Earth and environmental systems

« Binscience and biotachnology

+  Nuclear science, plasmas, and beams

Major Facilities

TA-55 Plutonium Facifity. The nation's only full-
service operating plutonivm facility. Weapons
stockpile stewardship, pit surveillance and
dismantlement, actinide research, NASA foel
projects, muclear waste mapagement  and
treatment.

Loboratory Data Communication Center {LDCC)
plus Advanced Compuring Laborarory (ACL).
Laboratory's central computing facility plus state-
of-the-art ACL for advances in high-performance
computing,

Neutron Science Center (TANSCE) National user-
Joeiliny. Includes the Lujan Neutron Scattering
Center, the Weapons Neutron Research Gicihty,
one of the world's most powerful proton lingar
acoelerator, and the proton swrage ring. LANSCE
supports advanced materials science, mclear
science, particle beam technology, nuclear weapons
science, blogcience, and chemistry,

Chemistry ond Metallurgy Reseaveh FPacifity
{CME). plutorium metalluegy, advnced chemical
diagnostics, nuclear and radiochemistiy,

Materials Science Laboratory (MSL). Materials
Ré& D center and user facility, experiments in high-
temperature  superconductivity, materials
modification and analysis, using ion beams and
lasers.

Health Research Laboratory (HRL). Center for
Hiuman Genome Smdies, biological research,
molecular biclogy, biochemistry, genetics.

Achievements

+  Developed first nuclear weapons (1943),

+  Demonstrated the ignition of thermonuclear
fuel (1951},

+  Tested first thermenucizar weapon (1952),

+ Designed the majority of weapons in the
nuclear stockpile and the first flash x-ray
radiographic facility (1963) and holds
respansibility for stewardship of the weapons,

= VELA satellite verification of atmospheric
tegt-ban treaty (1963), and

*  Major contributions to the development of
large scale computers and computation and to
nuclear reactor design:

MANIAC I computer {1956), IBM'%
STRETCH (i961), Cray computer
{1976}, Thinking Machines Corp. CM-2
{1989-90), Monte-Carlo method (1947)
and the Sn discrete ordinates method
{1953} for solving rmdiation transport
computahions, the particle-in-cell method
of numerical fluid dymamics {1957},
computer codes to analyze reactor safety
(1979).

Achievernent of eriticality:
sclution-fucled reactor (1944);

First plutonium-fucled reactor (1946);
"Lady Godiva" critical assembly (1933);
KIWI reactor {1960)% and Phoebus
reactor (1965), for nuclear-powered
rocket program, and operation of
UHTREX reactor (1969}

+  Major contributions m fundamental science
including;
Detection of neutring (1956, 1995 Nobel
Prize in physics}, first demonsteation of
thermonnclear plasma inlaboratory fusion
studies {1958), use of high intensity
LAMPF proton accelarator for nuclear
studies (1971}, discovery of heavy-
fermion superconductor (1982).
+  Recently:
Datection of smgle fluoreseatit molecules,
first flow cytometer for soriing single
biological cells, discovery of the human
telomere, complete sequencing of

uranium



processing, and characterization of the earth’s ECONOMIC IMPACTS OF LANL ON

changing magnetic field and the spin-rate of NORTH-CENTRAL NEW MEXICO,
the earth’s core. FY 1997

Future Prospects
. . . . . Funding

Los Alamos witl continue its role in science-based ) )

stockpile stewardship. Although defense is expected to  Throughout  this  chapter, funding to or
decrease; there may be am increase in the role in  Sxpenditures by major an-site contractors or
nonproliferation and counterproliferation. The  LANL will be referred to as "activities by LANL
Laboratory has been designaied as the preforred  for simplicity. The total LANL funding (operating
location io manufacturs nuclear weapon pitsona small  and capital budget) in north-central New Mexico
scale. [t has been assigned by DOE the responsibilityto 0 FY 1997 was slightly over $1.2 billion (Table
develop technology for accelerator-production of 1) LANL regional (Los Alames, Santa Fe, and
tritium. Rio Asriba Counties) expenditures were $829

Table 1. LANL Expenditures {in dollars) in North-Central New Mexico by Sector and
Tolal Operating Budget, FY 1997,

Fretyotion

Uriversily of Johnaon Tuchrddogy
Saclor Colifomia Coowrirnd, Ine, Live Alemos Tl
1. Livettock B Livenkadk Freduth
2. Other dgrirudboral Prodysds
3. Forenry & Fishery Froducts
A, Agriculie, Fonminy & Rahey Sarvici
5. mring, Crvde Peiralenm & Maleral Gog 1,990,158 1,091,153
6. Cantinmlon 11 552,304 11,552,304
7. Ordnanca & Chermisal tarwleshering EL AL 45 108
5. Food & Kindred Froduch
?. Twdiler Produch B Appared Manufacduning 205 05
10, Lumbar & Wood Products Monufocyning P81 E 20387
13, Papa- k Publithing Manukazturing Tht Thd
1Z. Paralgwm BabBning & Frodywcls Manubkociyring
13. Glem, Shore & Clany Broduckt Mawfedurlig 454,144 541484
T4. Frimany & Fobricated Meads Mandochiring b, I PR ELLS
13, Computer, CHTkow & Service Equipwnant Momel 4.654.057 4654037
14, Hacirical Equipmant Maorsdaciuring LT3 ]) 201,28}
17. Scienhif Inmpirtrsnits Morafoche]ng 2115 L% 1}
18, AN Othar Manufachwing
17. Motor Freight Transpartolion & Wardhousing 16,513 14,3513
20 Al Ovhar Troneperiall oo B85 S 1R8
21 Commumication A g3 Gk old 1, TR 404
22, Ebactric & Goa Utililt 051 1,000 FARIRR ]
13, Woder & Othar UkLiGas 15, 74) 18713 M0
24, Wheoleroks Trode 16,810,882 6,810, 88F
15, Retail Trada ZEETL 405 25 ET4 405
28_ Finonce, Inawance & Raal Esiate q19,3x 405,403 1,324,754
27. Hotel RBestavronit & Othar Parvoriol Sonnces AITATE FL193 LIEALS S
18 Do A Ing & Compuler Service: 83,829,621 244828 LTS 4T
29 parapemant & Cenulling Sarvios: 11072, 584 } 1,071, 386
39, Englnaaring, Arahitecture & Surcsping Service IT AL 058 7,81 1458
A1, Ctiver Buirubay Sarvies 10,535,618 LSRR
32, Aulomchile & Olher Rapair Services A2, 568 2068, )1 5% rAE )
23, Amusamend, Retreolion & Video Sevices 151,930 1324950
34, Heahh, Education & Scclal Servicas 1 860,435 1,744 546 4.4 1 0005
2%, Governmani Service 03,31 243,114
34 Lowal Govaetamant B4 A2 0851 A48 200 LBssaty
A7 Si1gby Gyvprrumeant 15,2497 1442613 #3000 0038
35, Lew Alomea baational Laboralery o)
3%, Homaholds 322 K0 KED #3537, 220 T4 478 OO0 GIOMIENIE
Tatnl Regienol Expandinures 132,053 674 20518971 20,093,000 18.677,05+
Taial Qpwoiing ond Gopidal Budgei 1,142 B72.382 7687z 262 417, 1,248 201 g4d
0. hay trangber oF money for 1erdeey or preducts batwoan ipecibed ochviliee 1t coundsd only in She aclivity oF T ek recerving sgency.




Counties) expenditures were $82¢ million in FY 1997  Tahle 2. LANL Expenditures in North-
for salarics and wages, kade and services, capital Central New Mexico by
equipment, and construction. University of California Major Sector, FY 1997,

operating budget accousted for about 92 percent of the

total north-central New Mexico budpet; Johnson “:E‘uz?l

Controls funding aceounted for 6 percent, and  Sechor of dodlors i%

Protection Technelogies accounted for about 2 .

peroent. A Salores & Woges 513712 6.3
9. Benwfits 93,107 fTh!

LANL Expenditare Patferns Tetod 19819 i

Total LANL regionzl expenditures (the initia] - Comsion 1552 i4

respending of the total opevating and capital budget) 1. Honulaaoring 9613 i

amounted to about $329 million or about &6 percentof 1000 5585 55

the total budget in FY 1997 (Table 1). The cight ]

economic sectors accounting for the majority of V- Senda e 146

LANL regional expendiiures for FY 1997 were V1 Goremment

honseholds ($611 million), data processing and A Locol Govmmmard ;,f.ﬁ ﬁj

computer services {$64 million), retail trade (329 ':-TE;'""M“ Sarvicas i% %

million), engineering services {($28 milkion), slectric

and gas utilities ($22 million), wholesale trade ($17 ™ f“"m‘“ 0 og

Mi]]iﬂﬂ}, management and uon,sultmg services [i“ B ::ilring i Joaq a1

million), and other business services ($11 million). g- :'fﬁuém ?ﬂ; ﬁg

These sectors combined accounted for about 96 Total 15530 i

percent of total LANL, regional expenditures {Table TOTAL EXPENDITURES® 418,677 1500

1}

LANL expenditures by major sectors in north-central
New Mexica for FY 1997 were personnel, {including
benefits) ($61 1 million), services{$121 million), trade
($46 million), other sectors ($26 million), construction
($12 willion), manufacturing ($% million), and
government {$5 million) (Table 2). By far the largest
LANL expenditurg in north-central New Meaxico was
labor, 74 percent of the total regional expenditures. In
FY 1997, 15 percent of the LANL expenditures went
for services, 5 percent for trade, 3 percent for other
sectars, oine percent for government, one percent for
construction and ome percent for manufacturing
{(Figure 23,

Employment

LANL is managed and operated by the University of
California with approximately 3,044 employees in the
three-county region in FY 1997 (Table 3} Johnson
Controls had 1,435 full-time employees in FY 1997
and Protection Technologies had 392 employees. The
total number of jobs {(all types of perscanel)
regionwide directly associated with LANL averaged
9,871 for FY 1997, Subcontractors averaged 1,300
emplovess,

*Tctals may mel add due ks rounding

a. Tranaporodian, Commyndeot o and Lt

b. Friencm, bnaurtsicss carud Reol Erdghe

] Parsonnwl B Consruction

(] Merudsghring  [] Trade

Kl Servioss ] Sovemeet

T Other Sertor

Figure 2. LANL Expenditures in North-
Cantral New Mexico by Major

Sector, FY 1997,




Table 3. LANL Funding, In-Region
Expeanditures and Employment
by Major Entity in North-Cantral

Mew Mexico, FY 1997,

FF 1993

Mews Inztate
ek o Expend-  Hew Mexko
Entity Funding ures  [mployment
« + - rrilions of dollaz. (jobs)
Unfv, of Californda [LANL) 1,143.0 Iz B0
Johnzen Contrabs (LANL) T4 Ta.3 1.433
PT-LA 244 a1 k|->}
Total 1.242.2 3187 9,871

Measuring the LANL Economic Impact on
Norib-Central New Mexico

The analysis of the LAML’s eccnomic irpact on
north-central New Mexico employed an wconomic
model that incorporates buying and sclling linkages
among regional industries. This analysis measures the
immpact generated by LANL and contractors expending
money in the three narth-central counties {Los Alamos,
Santa Fe, and Rio Arriba) of New Mexico.

Several useful products of the 1Y0 modeling techniqus
are multipliers. Three multipliers (the first related te
general economic activity, the second to income, and
the third to employment) provide information needed to
estimate LANL's impact. The activity multiphier
identifics the extent to which an activity such as LANL
redies directly and indirectly on the regional economy te
provide it with the materials, servicss, and labar it
requires 0 condoet its activities, and the extent to
which respending by businesses and industiizs gecurs
in the region, Income and employment multiplicrs make
possible the identification of not only the direct impacis
of an activity on income and jobs but also the indirect
{business) and induced (households) effects.

Economic Impact of LANL

The flow diagram {Figure 3) charts the movement of
monigs spent by LANL . Expenditures for salaries and
purchases go to houscholds, regional businesses, and
other regions (outsids the three—county region of New
Mexico). This injection of money affects economic
activity directiy: the effect equals the amowit funded

for LANL efforts in north-central New Mexico
($1.2 billion).

Houscholds and buginesses affected by LANL
respend much of the money they receive in the
threg-connty  region, thus creating indirect
{busimess) and induced (household) effects. Intarn,
businzsses buy from other local firme and pay
salaries to their emplayees, starting another round
of spending. Every movement of money around the
circle cauwses additional ndirect {and induced)
effects. However, some funds leak outside the
region when purchases are made elsewhere and are
not available for further local spending. Thus,
indirect effects become smaller and smaller as
continued respending occurs.

The initial spending by LANL penerates
substantial first-roumd impacts on households (nat)
and businesses (8559 and 5213 million,
respectively for FY 1997} in the three-county
north-central region  (Figure 3). This imtal
spending will provide government $35 million in
new revenues (mainly state and local povermment
taxes, fees, and sorvices). However, a large portion
of the initial spending {$42 1 million} and transfer
payments, including fringe benefits casts to labor
($52 million), fiow out-of-state through leakages.

Respending by regional businesses and purchases
by houscholds and state and local government
gventually brings the total private busingss impact
to about $1.4 billion. Alse, respending activity will
continug to add to personal income and
government revenues so that total personal income
will increase to $1.2 billion, and state and local
govermaent tax revenues and government fees will
expend 3155 million as a result of direct, indirect,
and induced effects.

Overall Impact

Using LAML's funding for its total operating and
capital budget of 31.2 billion, econometric
modeling techniques were used to caleulate the
¢ffects of this funding. As Table 4 indicates, the
total increase i econoinic achivity in New Mexico
was 339 billion from the initial infusion of $1.2
billicsy. The econamic activity multiplier measures
the volume of activity generated among various
sectors of a region as a result of a $1 excgenous



Expenditures

Added Siote &
iocaol Toxes, Fees & Govi
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Figure 3. LANL Economi< Impact on North-Central New Mexico, FY 1997,

change in a sector. For example, the sconomic activity
multiplier for LANL for FY 1997 was 3.09 This
indicates that for every $1 spent by LANL and its

Tabla 4. LANL Regional Influence on
North-Central New Mexico’s

major on-site New Mexico contractors, another $2.09 Economy, FY 1997,

was generated in the region for a total impact of $3.09 Fr 99 -
in FY 1097, a5
No official figure exisis for total economic activity in ~ Z21oml Meown e e
the three-county north-central region; however, forthe . o " liow ofdfan--
purposes of this Stl.ld}f total economic B.Ctl‘h"lt}" it the [FPPeryS—— ry— 14

three-county region is estimated at $12.2 billion for ndiret and Induced fal 61

lgg? {Tahle 4] Teslal Eeahomic saabrilly R e N
Applying the regional cconomic activity multiplier of i a.08

3.09 10 the 51.2 billion directly added to the regional Fetenal income

economy results in the $3.9 billion estimated total L’“‘;:::‘;:‘s;m ve

impact in FY 1997, This total impact of $3.9 billion 0 /i ™

geneated by LANL iz about 32 percent of the Totol Purvomnal incons 114 a8 210
estmated $12.2 billion total economic activity inthe

region, Table 4 gives the direct, indirect, induced, and  vumpter 207

total economic aetivity impact of LANL on the region, nplopman - anibar of senployes - -
Table 11 in the Appendix gives LANL indirect o 9,871

economic impacts on private and public sectors for FY  Inded ond Indunud i) Lt

1997, The retail trade sector received the greater o e oL eem W3
volume of indirect private and public ¢conomic =~ Svelormam Mubkpie eé

a. e apdl 19T prelniany,
B, Haw Masies Dapartwsid of Lakew, Tabds ©, April 19908,

impacts, about 19 percent of the to1al estimated indiract
impacts. Other sectors with large indirect sconomic




impacts include finance, insurance and real estare
(FIRE) (16 percent), hotel, vestawrant, and other
personal services (6 percent), state government (6
percent), health, education, and social services (5
petcent), electric and gas utilities {5 percent) and other
business services (4 percent).

Impact on Income

Personal income is moncy that goes to individuals that
will be respert for purchases swch as groceries,
awomobiles and gasoling, mortgage payments, medical,
new shoes, taxes and savings. Most persenz! income
consists of wages and salaries, although ayments
received as interest, rent, dividends, and social security
bencfits (payments to individuals) alse cownt as
personal income, Some of the fringe benefits and wages
paid fo employees are not courrted in the current income
stream (1.e., social security payments by employers and
employeesy, In FY 1997, labor payments of $611
million resulted in an estimated $359 million in net
additional personal income 1o the region,

Income multipliers measare the indirect and induced
effects from new income generated from payment to
labor by LANL. The income multiplier was 2,07 for
FY 1997 (Table 4). This mwltiplier indicates that for
every 31 of personal income from LANL ror labar,
another $1.07 is generated through indirect and induced
effects, for & total impact on personal income of $1.16
billion. Applying the income multiplicr of 2 07 to the
direct net personal incoms figure of $559 million yields
a total impact of $1.16 billion for income in the region
resulting from LANL activity.

InFY 1997, total personal incomc in notth-ceatral New
Mexico was estimatad at $3.9 billion {Table 4). LANL
activities in the north-central Mew Mexio region
accounted for about 31 percent of total regional
personal income in 1997,

Impact on Emplayment

Beside this dodlars-and-cents impact, LANL affects
regionwide employment. In addition to the average of
9,871 jobs created by LANL in FY 1997, other jobs
arg supported by the resulting nesds for poods and
services and respending by individuals and businesses.
Firms filling those needs have their ovm employess and
in tyrn, spend money with other firms who must also
hire people. In addition, each individual employes needs
goods and services and helps support other jobs such as
wattresses, mechanics, clerks, lawyers, and aurses.

The emplovment multipiiees measure the number
of indirect and induced jobs supported, on the
average, by LANL. The regional employmant
multiplier for LANL was estimated to be 2.86 in
FY 1997 (Table 4). This indicates that for every
100 jobs created by LANL, another 186 jobs were
supported in the region during FY 1997 This
tratislated into, 23,224 jobs cteated of supported
by LANL or about 30 percent of total employment
in the region in FY™ 1987 (Tabk 4).

Table 11 in the Appendix gives the LANL indirect
employment impact on private and public seciors
for FY 1997 The more labor-intensive sectors
recerved the greater indivect cmployment impact.
The retail trade sector had the largest indirect
impact of about 30 percent. Other sectors with a
large indirect smployment impact include FIRE
(10 pereent), hotel, restaurant and other personal
services {13 percent), health, education and social
servicss (8 percent), state government (6 percent)
and data processing and computer (4 percent).

CONCLUSIONS

In summary, LANL operaftions in north-central
New Mexico have a sigmficant and positive
influence on the economy of north-central Mew
Mexico. The tetal funding #for LANL in
north-ventral New Mexico was $1.25 billion in FY
1997 vielding a total 2conomic impact of abourt
$3.9 billion or abont 31.6 percent of the total
economic activity in the region.

Total personal income impact was $1. 16 billion in
FY 1997 or over 30 percent of personal income
derived in the three counties. The employment
multiplier wag 2.86 for the region, meaning that
the 9,271 average employment level of FY 1997
supported a total impact of 28,224 In effect,
nearly one of every 3 jobs in tThe region was
created or supported by LANL. Approximately 80
parcent of the jobs created indirectly by LANL o
the region oocurred in the trade, FIRE and services
SGCLOrs.




ECONOMIC IMPACTS OF LANL ON THE
STATE OF NEW MEXICO,

FY 1997
Fending

Throughout this chapter, finding to or expenditures by
major co-site comtractors or LANL offices will be
teferred to as activitiss by LANL for simplicity. The
statewide total funding {cperating and capital budget)
for LANL. for FY 1997 was $1.25 billion {Table 5).
LANL"s New Maxico expenditures wers just over $1.0
billion in FY 1997 for salaries and wages, (rade and

University of California budget accounted for 92
percent of the total New Mexico expenditutes;
Jolnzon Controls funding ascountad for & parcent;
and Protection Technologics accounted for about
2 percent. The largest contractor supporting the
LANL project in the state of New Mexico was
Johnzon Controls.

LANL Ezxpenditure Patterns

Total LANL instate expenditures (the imiial
respending of the tetal operating and capital
budget) amounted to about 82 percent of the total

budget in FY 1997 (Table 5). Iohnson Controls
total instate expenditures in New Mexico were $70

servicgs, capital equipment, and construction.
Table 5. LANL Expendiiures {in dollars) in New Mexico by Sector and Total
Operating Budget, FY 1997,
Frotact om
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million Actmal LANY, instate expenditures were $1.0
billion in FY 1997 for salaries and wages, trade and
services, capital equipment, and construction {Table 3).

Out-of-statz purchases and salaties for those Living
clsewhere amounted to $220 million. In addition,
approximately $57 million for transfer payments and
some fringe benefit cosis for instate labor costs Yeaked
directly out of siate.

The ¢ight economic sectors accounting for the majority
of LANL instate expenditures for FY 1997 were
households ($677 million), retsi! trade ($79 million),
data processing and computer services (375 milliou),
wholegale trade ($5 1 million), engineering, architecture,
and surveying (334 million}, other business services
{$26 million), clectric and gas utilities {322 million),
construction ($1¢ million), and management and
consulting {$15 milion). These sectors combined
aceounted for 97 percent of total instate LANL
expeniditures n FY 1997,

LANL expenditures by major secters in New Mexico
for FY 1997 were personnel including benafits (3677
mullion), services ($160 million), trade ($130 million),
other gectors (326 mallion), povernment (35 million),
construction {$16 mullion), and manufacturing ($15
million) (Table 6). By far the largest expenditure by
LANL in the state of New Mexico was labor ($677
million), which is nearly 66 percent of the statewide
expenditures (Tabie 8}, or 32 percent of the total
operating and capital budget for FY 1997, Salanes and
wages (without bencfit costs) accounted for almost 56
percent of the total instate expenditures. In FY 1997,
about 16 percent of LANL expenditures went for
services, 13 percert to trade, 2.5 percent to other
sectors, and utilities, about 1.5 percent for construction,
one percent for matufacturing, and (.5 pereent went (o
povernment (Figure 4).

Employment

LANL is managed and operated by the University of
California, with approximately 8461 full-time
employees statewide in FY 1997, Jolmson Controls hac
1,435 full-time employees in FY 1997, and Protectior
Technologies had 392 employees each (Table 7). The:
total number of jobs (all types of personnel) statewvide:
paid by the federal government or by contracts divectly
associated with LANL averaged 10,283 for FY 1997
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Table 6. LANL Expenditures in New
Mexico by Major Sector, FY

1997.
F¥ 1997
Thawsands
Sechor of dollars [}
. Pemaonnel
A. Salaries & ‘Wages AT4.453 5.8
B. Benefits 102,891 0.0
Totat 617,340 £5.0
Il. Construction 15,783 1.5
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I¥. Teade 1298561 114
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Figure 4. LANL Expenditures in New
Mexico by Malor Sector, FY

1997.




Table 7. LANL Funding, Insiate Az previously stated, the term LANL is used to
Experndityres and Employment describe all these entities.

by Mcjor antity In New Mexico,  Several uscful products of the 10 modeling

- technique are muftipliers. Three multipliers—the

FY 1997 first related to general economic activity, the

New Mok Bgwd,  Newthwdos  Sov0nd  to income, and the third to

Endity Furving pums  Employment  empioyment—provide the information aeeded to
< - wiillort oF dollemre « - gy eStimate LANL's impact. The activity rultiplier

identifies the extent to which an activity such as

Univ. of Californin {LARL) 14438 324 ga61  LANL relies directly and indirectly on the state’s
Johmaon Cordrols {LANL) 769 w2 145  economy o provide the mailerials, services, and
PT-La 204 2 2 Iabor it requires to conduct its activities, and the
Tatod 1,249.3 1,029.0 gea  OXeut to which respeading by businesses and

industries occurs in the state. Income and
employment multipliers make it possibie toidentify
net only the direct impacts of an activity on incoms
Messurmg LANL's Economic Impact on New  and jobs, but also the indirect (business) amd
Mexico induced (households) effects.

The anabysiz of LANL’s economic impact on New  Economic Impact of LANL

Eheico emmployed ah eeonomic model i OIS Th flow diagram (Figure 3) oharts the movement
Y aild selfing £Cs among regiotia’ 5 of momies spent by LANL. Expenditures for

This analysis measures the impact generated by LANL, salaries and purchases go to houscholds, statowide

the DOE/AL contractor expending money in the stats. ;

Expanditurms

Added Stota &
Logal Taxes, Fees & Govi
Servicea $204 Millicn

Direct £5.5 Million fer
Addilions o Stote & Lacal Taxes, Fess

Parzonal & Govt Sarvicos :
Households sepaame Addifional
£1.45 Billion ‘ FY 1997 LAMNL Business

Additional Funding Lavel Nawr Masien Activity

Pmanal s‘l 25 ﬂBl“iOﬂ Furd'l ﬂ;‘_‘ s 1 .?3 B"tinn

Incems ’ $3456 Million Sivtewide

Approximately $37 Million
in Tronsfar Poyments
& Fringe Banefits

5220 Millian
Materials, Services,
Gwrheuci, Equipment, Eic,

Leakagesz 1o
Oiher Stoies

Income

Total Statewide Economic Impact - $4.85 Billion
Figure 5. LANL Economic Impact on the State of New Mexico, FY 1997,
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businesses, and other regicns {outside the state of New
Mexico). This injectien of money affects economic
activity directly, that is, the effect equals the amouns
allocated to LANL ($1.25 billion),

Houscholds and busincsses affected by LANL respend
much of the money they receive in the state, thus
creating indirect (business) and induced (household)
effects. In turm, businesses buy from other lacal firms
and pay salaries to their emnployees, starting another
round of spending. Every mavement of money around
the circle canses additional indirect (and induced)
effects. However, some funds leak outside the region
(state) when purchases are made elsewhere and are not
available for further local spending. Thus, the indiract
effects becorne smaller and smafter as continued
respending ocours.

Initial spending by LANL pgenerates substantial
first-round impacts on houscholds (net) and bosinesses:
£620 and $346 miilion, respectively for FY 1997
(Figure 5), This initial spending will give government
£5 million m new revermes (mainly state and local
government taxes, fees, and services); however, a large
portion of the initial spending ($220 million, plus $57
million in transfer payients and some fringe benefit
costs} flows out of stats through leakages.

Resperling by instate businesses and purchases by
households and state and Yocal governments eventually
bring the total private business impact to $1.9 killion,
Also, respending activity will continue 13 add to
personal income and government revenues 50 that the
total personal income effect will increase to almost $1 .5
billzon, and state and local government tax revenues
and goverament foes wall expand 3206 million as a
result of direct, mdirect, and induced impacts.

Overall Impact

No official figure exists for total economic activity in
the state; however, for this study, 8 1997 estimate of
$91.2 billion is used {Table &), While LANL is an
important economic  factor in novth-central MNew
Mexico, the economic impacts are important but less
significant when measured on a statewide basis. LANL
dirgotly added $1.2 billion to the total state economy in
FY 1997. The estimated indirect (and induced) impact
of $3.6 billion brings the total impact to $4.85 billion
or over 5 percent of the estimated $91.2 billion
statewids total activity in 1997.

The estimated $4.85 billion total economic impact in
Wew Mexico from the initial infusion of §1.25 billion
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Table 8. LANL State influence on
New Mexico’s Economy, FY
1997,
Y 1997
LA
-
Ecomomic Total %of
emtn ok LAMI, Slpte  Shadw
= = = = hlllun of dollarg = == -
Enarvemic daiivity
Chirect Expanditures 1,23
Indirect and Indwced (o) 240
Tedal Exotiende Acfivity 485 LA I - 5 |
Foorwstiie Ackivity
phnliiphier 244
Pavienal Inczme
Gren Labor Coaln 2.4
Mt Wager and Solorie 0.42
Iradirgsd npid Ineclcud o) 0484
Total Fenznal Incomg 146 e 43
Parnanol |neestine
Mubripliar 2135
Emipleyrivend
Thirac 10.2R8
b dliowst and [rchaced {a) 24,112
Total Employmen 34,400 420.40%E) 4.4
394

M%;H'
a. BEA Apri 7 preliminary.

b Maw Madeo Departmant of Lobor, Table €, April 1998,

15 derived from I/O modeling techniques emplayed
in the study. The modeling process produces
estimated impacts from which multipliers can be
determined. The ceomonmic activity multiphiers are
used to measnre the volume of activity generated
among various sectors of a region as a result of a
%1 exogenous chatige in a sector.

For exampls, the economic activity multiplier for
LANL for FY 1997 was 3 38, This indicates that
for every £1 spent by LANL or its major on-site
contractors, another $2 88 was gemerated, for a
total impact of $3.88 in FY 1997, Table 8 gives
the direct, indirset, induced, and total economic
activity impact of LANL on the state,

Appendix Table 12 gives LANL indirect economic
impacts on private and public sectors for FY 1997,
The retail trade sector received the greatest volume
of indirect economic impacts, about 13 percent of
the total estimated public and private sector
volume of indirect impacts. Other sectors with
large indirect impacts were FIRE (14 percent),
hoted, restaurant and other personal services,
wholesale trade, other business services, electric




and gas utilities, and health, education and social
services (5 percent each).

Impact on Income

Personal income is mongy that goes to individyals to be
respent for items such as groceries, automobiles and
pasoline, mortgage payments, madical, new shoes,
taxes, and sawings. Most personal income consists of
wages and salaries, although payments received as
interest, rent, dividends, and social security benefits
(payments to individuals) alse count as personal
income. Some of the fringe benefits and wages paid to
employess are not counted in the current income stream
fi.e., social security payinents by employers and
employees). In FY 1997, labor payments of 3677
million resulied in an estimated $620 million in net

additional personal income.

Incems multipliers measure the indirect and induced
effects of new income generated from payment to labor
by LANL. The mcome multiplier was 2.35 for FY
1997 (Table B). Appltcation of the income multiplier of
2.35 to the direct net personal income figure of $620
million yvields a total impact of nearly $1.5 billion for
income resuiting fram LANL activity. This multiplier
indicates that for every $1 of personal income from
LANL for labor, another $1.35 is generated through
indirect and mduced effects.

In FY 1597, total persanal income in New Mexico was
estimated at $33.9 billion (Table 8). LANL activitics in
New Mexico accounted for over 4 percent of total
personal income i 1997,

Impact gn Employment

Beside this dollars-and-cents impact, LAML affects
statewide employment. In addition 1o the average af
10,238 mainly fiall-time jobs created by LANL in FY
1957, other jobs are supported by needs for goods and
services and respending by individuals and businesses.
Firms filling those needs have their own employees and,
in murn, spend money with other firms who must also
hire people. Additionally, each individual employee
demand goods and services and thevefors supports other
jobs such as waitresses, mechanics, clerks, lawyers,
an] nursgs.

Employment multiplicrs measure the number of indirect
and induced jobs supported, on the average, by LANL.
The employment nultiplier for LANL was estimated to
be 3.54 in FY 1997 (Table 8). This indicates that for
every 100 jobs created by LANL, ancther 254 jobs
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were supported in FY 1997, Considering the
multiplier effect, 10,288 jobs translates into a total
impact of 36,400 jobs created or supported by
LANL of over 4 percent of tatal employviment in the
state in FY 1997 (soe Table 8).

Table 12 in the Appendix gives LANL indirect
employment impact on the private and public
sectors for FY 1997, The more labor-intensive
sectors recerved the greater mdirect employment
impact. The retail trade sector had the largest
indirect impact, about 30 percent of the indirect
impact. Other sactors with a large indirect
empioyment impact inclode hotel, restaurant, and
personal scrvices (12 pevcent), FIRE (9 percent),
and health and social services (7 percent) and
wholesale trade (5 percent).

CONCLUSIONS

In summary, LANL operations in New Mexico
have a significant and positive influence on the
economy of New Mexico. The funding for LANL
in New Mexico, about $1.25 bitlion in FY 1997,
supported a total economic impact of $4.85 billion
or about 5 percent of total aconomic activity in the
state.

Total personal income impacts wers almost 31,5
billion in Y 1997 or 4 percent of parsonal income
derived in New Mexico. The employment
multipliar was 3.54 for the state, meaning that the
10,288 average employment level in FY 1997
supported atotal impact of 36,400, Ineffect, about
ong of every 23 jobs in the state was created or
supported by LANL. Approximately 78 percent of
the jobs created indirectly by LANL in the regicn
cccutted in the trade, FIRE, and sevvices sectors.
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Table 9. LANL Horth-Central New Maxi¢o 1/O Model Direct Cosfficients, FY 1997.

Direct

Seclar Coefficents
1. Livestock & Livastock Products 0000000
2. Other Agricultural Products 0.000000
3. Forestry & Fishery Products 0.000000
4, Agriculture, Forestry & Fishery Services 0000000
5. Mining, Cruda Petroleum & Nalural Gos 0.000873
4. Construction 0.009247
7. Ordnance & Chemicol Manufacturing 0000039
8. Food & Kindred Products 0.000000
2. Textiles Producis & Apparel Monufacturing 0.000000
10. Lumbet & Wood Praducts Manufacturing 0.000G14
11. Puper & Publishing Manufacturing 0.000001
12. Patrolaum Refining & Products Manufachuring 0.¢00000
13. Glass, Stone & Clay Produds Manufacturing 0.0003564
14. Primary & Fabricated Metals Monrfacturing 0.002114
15. Computer, Office & Service Equipment Manuf. 0.003725
14. Electrical Equipment Manufacturing 0.0004641
17. Scientific Instruments Manufacturing 0.000003
18. All Other Manufacturing 0.000000
19. Motor Freight Transportation & Warehousing 0.000013
20. All Other Transpartation 0.000051
21. Communication 0.001431
22, Elactric & Gas Utilities e.017219
23. Water & Other WHilihes 0.000028
24. Wholesala Trada 0.013457
25. Retail Trode 0.023113
25, Finanes, Inmurance & Reol Esiata 0.0010480
27. Hatel Restovrant & Other Perzonal Services 0.000412
28. Dot Processing & Computer Servicas 0.051370
29. Management & Consulting Sarvices 0.0088463
30. Engineering, Architecture & Survaying Sorvicas 0.022279
31. Other Business Sorvices 0,008436
32, Avtomobile & Other Repair Services 0.0014%0
33. Amusament, Recreation & Video Services 0.000122
34. Hacolth, Education & Social Sorvicas 00034697
35, Government Sarvices 0.000211
35. Local Governmant 0.001488
37. State Government 0.002426
38, Los Alomos National Laboratory 0.000000
3%9. Households 0.488%44

0.000000
Total Maw Maexico Expendityraes 0.663333
Total Operating and Capital Budget 1.600000
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Table 10. LANL State-wide New Mesdco (/0 Model Direct Coefficiants, FY 1997.

Direct
Sechor Coefficiants
1. Livestock & Livastock Products 0.000000
2. Other Agricultural Products 0.0000038
3. Forasiry & Fishery Producs 0.000000
4, Agricviture, Forastry & Fishery Sarvicus 0,00G000
5. Mining, Crude Petrolavm & Mautural Gos 0.001442
4. Consiruction 0.0125638
7. Ordnance & Chemical Manufacturing 0.000079
8. Food & Kindred Products 0.000164
9. Taxilas Products & Apparel Manufacturing 0.000018
10. Lumbar & Wood Products Manufacturing 0.000109
11. Paper & Publishing Manufacturing 0.000178
12. Patroleum Refining & Products Manufachuring 0.000359
13. Glass, 5tona & Clay Produds Manufoduring 0.000386
14. Primary & Fabricated Matals Manufacturing 0.00384%
15. Computer, Office & Sarvica Equipment Monuf. 0.004893
14. Electricul Equipment Manufacturing 0.001488
17. Sciartific Instrumants Manufadhuring 0.0001465
18. All Other Manufaduring 0.000131
19. Motor Freight Tronsportation & Warshousing {0.000004)
20. All Cther Transportation 0.000084
21. Communication 0.001744
22. Electric & Gas Utilities Do17Ne
23. Water & Othar WHilities 0.000028
24, Wholesale Trade 0.041003
25. Retail Trade 0.062948
26. Finonce, Insurance & Real Estute 0.000365
27. Hotel Restourant & Other Personal Services 0.000339
28. Data Processing & Computer Sarvices 0.059829
29. Managemant L Consulting Services 0.012081
30. Engineering, Architecture & Surveying Servicas 0.026967
31. Cther Business Services 0.020427
32. Automabile & Other Repair Services 0.002404
33. Amuseamant, Racreation & Video Services 0.000235
34. Haalth, Education & Social Sarvices 0.005409
35, Govarnment Sarvicas 0.000491
35. Local Government 0.041 488
37. State Government 0.002426
38. Sandia National Loborotories 0.000000
39. Households 0.54219%9

0.G00000
Total Maw Maxico Expanditurss 0.823586
Total Operating and Capital Budget 1.000000




Table 11. LANL, North-Central New Mexico, FY 1997, Indired Volume Employment

Impacis by Subsector.

Volume Employment

Bector {5000) % Jobs %

1. Livestock and Livestock Froducts 4281, 0.3 11. 0.1
2. Other Agricultural Products FLLER 0.5 41. 0.2
3. Forestry and Fishery Products 395. 0.0 2. 0.0
4. Agricultural, Forestry, and Fishery Services 1730, 0.1 6. 0.2
5. Mining, {rwde Petroleum, and Matural CGasz 4644, 0.3 le. 0.1
6. Construction 55450. 3.8 825, 3.4
7. Qrdnance & Chemlical Manufacturing 278, 0.0 2. 0.0
8. Food and kindred Preoducts 26759, 1.8 L35, 0.7
9. Textile Products and Apparel 5268, 0.4 56, 0.3
10. Lumber and Wood Products 1470, 0.1 16, 0.1
1l. Paper asnd Publishing 4089, 0.4 6%. 0.4
12. Petroleu Reflning and Products 19822, 1.4 13, .1
13, Glass, gtone and Clay Produces 2508, Q.2 25, 0.1
14. Frimary and Fabricated Mecals 4441 0.3 is. o.2
15. Computer, Office and farvice equipment 15960, i.1 G4, 0.5
15. Elsctrical Equipment 2284, 0.2 12, ¢.1
17. Scientific Instruments B56, ¢.1 5, 0.0
18. All Other HMapufacturing 2697, 0.z 29, 0.2
19, Tramnsportation and Warehousing 5166 . 0.4 g, .4
20. All Other Transportation 10140, 0.7 122, 0.7
2]1. Commtmication 32125. 2.2 274, 1.5
22, Eleetric and Gas Utilitie= 71973, 5.0 103, 0.6
23. Water and Qther Utlilitles 8554, .5 410, 0.2
24. Wholesale Trade 54515, 3.8 £30. 3. 4
25%. Recail Trade 274413, 18.9 5574, 3.4
26_ Finance, Insurance and Real Estate 229657. 15.3 1774, 9.7
27. Hotel Restaurant and Sther Personal Services 82939, 5.7 2383, 12.%
28. Data Processing and Computar Services F8668. 5.4 205, J.8
29. Management and Comsulting Services 25473, 1.8 158, 0.9
30. Engineering and Related Services 36944, 2.5 K1 1.7
31. Other Busineszs Services 63742, 4.4 627 K
32, futomobile and COther Repalr Services 50624 . 3.5 469 2.6
3i. Amusamencs, Eecrestion and Video Services 28755, 2.0 H00 3.1
34. Heaalth, Education and Social Services 785308, 5.4 1451, 7.4
TOTAL Private Secteor 1294501, §9.3 lé487. B3 .8

35. Government Services 17866, 1.2 153, 1.4
36. Local Government 50814 3.5 L TEN 1.6
37. Btate CGovernment B6750. 6.0 1004, 5.5
TOTAL Publie Sector 155430, 19.7 1844, 10.2
TOTAL Private and Fubllc Sectors 1449932 . 100.0 18333, 100.0

Torals may not add due to rounding
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Table 12, LANL, State of New Mexico, FT 1997, Indirect Volume Employment Impacts

Yaolume Employment
($000)

Liveztock and Livestock Products
Othary Agricultuoral Producrs
. Forestry and Fishery Products
Agricul tural, Forescry, and Fishery Services
. Mining, Crude Patroleum, and Natural Gas
Constmection
Ordnance & Chemlcal Mapufacturing
Food and kindred Products
. Textile Products and aApparel
. Lumber and Weod Froducts
. Faper and Publishing
. Petroleum Refining and Fraducts
. Glass, Steone and Clay Products
. Primary and Fabricaced Mestals
. Computer, QOffice and Service equipment
+ Electrical Equipment
. Sclantific Imstruments
. All Other Manufacturing
. Transportation and Warshousing
All Other Transportation
. Communication
. Electric and Gas Oriliries 104014,
Water and Other Utilities 11503.
. Whelesale Trade 115548.
. Batail Trade 388680,
. Finance, Insurance and Real Estate 301220
. Hotal Restaurant and Qther Fersonzl Services 106563
. Data Frocessing and Computer Services 95978,
. Management and Consulting Ssrvices 350440.
. Engineering and Related Services 46220.
. Uthar Pusiness Bervices 108709
. Automebile and Other Repair Services 75122,
. Amuaements, Recreatlomn and Video Services 39353,
. Healcth, Educaticm and Social Services 949086.
TOTAL Private Sector 1933471 .
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. Government Services 22812
. Local Govermment 65721,
. State Government 117854,

TOTAL Fublic Sector 2063885,

246
BEG,
1363,
2475,
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TOTAL Frivate and Public Sectors 2139857, .0 28112,

Totals may not add due to rounding




