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Executive Summary

Concerrs about climate changeolatile energy pricesarmlu r  n highidependesice on foreign

sources of enerdgyave resultedn increasedJ.S. corsumer, business and governmieérest in energy
conservation and renewable energiith these concernsome economic opportunities, including
opportunities tancreasedemand forso calledi g r ecenomyproducts and servic@s. This interest in

the green economy has been heightendthdgurrentecessiomnd recogni ti on that

and | ob ofthe few growth areas in thigeak economy

What is the green economyRere is naingleor standard dfinition of a green jolor the green

economy. It can include a broadmber of industry and employment occupational categories. Here we
consider geen employmerfrom aneconomic development aitdustry perspective arabnsider it

broadly to includdive differentmajor categorie®f industries Energy Efficiency, Reneable Ehergy,

Green Transportatioinvironmental Serviceand Smart @chnology.

Energy Efficiencyindustries applyneasures or practices to help use energy more efficisoti, as
building contractorsinsulation installerand material providerg&Environmental Services industries
provide services directly or indirectly linked to the sustainability and improvement eftirenment,
such as waste water treatméattilities. GreenTransportation industriggovide or produceelatively
energy efficientransportation, such as mass tranpitrators Renewable Energpdustriesprodu@
energy from resources that can baewed, sth assolar panels andgind turbine facilities Smart
Tecmologyindustries provideesearch, production, or servadba directly or indirectly relateo the
improvement of technology in the four other green itjusategories. They includachitecturabdesign

andservices and energy efficiency contsgbtems design andanufacturing.

Using this definition,n 2007, thereverejust over3.6 million greerjobs in the U.Sepresenting®.2% of
total private sectoemployment.Not only do green jobs represent a significant portion of the U.S.
economy, but geenjobsalsotend to paywell. The average annual wages earned @egemployment

nationally wasp57,000 40% above the nathal averagearningsof $40,400.

Of all the states considered in this report, Maryland had the highest percentdgeinfgeeen industries
at 4.1% which wag5% above the LS. average concentrat of green employmentMassachusetts had
the highest averagnual earnings for green jobs$&#,000. This is 13%bovetheir average annual

wage in the State and 188bove the national green industry average.
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Energy Efficiency and Smart Technologigre the two leading green industries in the U.S. with each
accounting for 1.1 million jobs and about 33% of overall green industry employment. The third most
significant sector was Environmental Services accounting for 900,000 jobs and 25% of ovarall gree
industry employment. Following that was Green Transportation accounting for 300,000 jobs and 10% of
overall green industry employment. The least significant green industry in terms of employment was
Renewable Energy. This industry accounted for 100@@and about 3% of green industry

employment.

New Hampshire hail6,600 green jobaccounting fo3.2% of total State employmenthis was equal to

the national average rate of employment in green & Hampshire had 8,400 jobs in Smart
Technology(50% of green employment), 300 jobs in Energy Efficiency26% of green employment),

3,300 jobs in Environmental Services (20% of green employment), 600 jobs in Green Transportation (3%
of green employment) and 200 jobs in Renewable Energy (1% of gre¢oyerept).

New Hampshirdasanabove average concentration of Smart Tedbgy employment when compared
to the national average (1.5% in NH vs. 1.0% for the overall U.S.). Howtheas below average
concentrations in Energy Efficiency, EnvironmentaivBms, Green Transportation and Renewable

Energy.

From 2001 to 200&mployment in green jobis New Hampshirdnasincreased overall by 1.7% he

highest growth rate was Environmental Services (34%) and the highest incresakdabs was Energy
Efficiency (990 jobs added). Witheear | y 2000s fitech bustodo there was
Tecmology (1,500 jobs let). Renewable Energy grew 16%rom asmall basé during this time period.

To provide an indicator dhe potential for green employemtin New Hampshirgif the Granite Stathad
a similar percentagef green jobs as Marylanthere would be an increas€6,000green jobsor
approximately % growtht o0 t h etotafempldyreedtdase.

Rockinghamand Hillsborough Counties are the otlyo New Hampshire counties with green

employment at or above the state wide average percentage of total employment. Rockingham County
(the focus of this report for the Rockingham County Economic DevelopGwepbration had 3,700

green jobsaccounting fo 3.2% of total County employment his wasequal tothe NH andnational

average rate of employment in green joBeckingham Countiad1,500jobs in Smart Technology

(40% of green employment),250 jobs in Energy Efficiency (38 of green employment®50jobs in
Environmental Services (26 of gre@ employment)and 10obs in Green Transportationyglof green

employment)
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Analysis of green employment in t6& New England countiedentifiedthat only sixhad green

employment at or above theS.averaje. This suggesthat green economy jobs tendagglomerad,
meaninghat there areanomic benefitfrom local practices and policies that encourage green economy
firms locating near each othe®f note is that two of th@ssix counties we locatedn New Hampshire

HillsboroughandRockingham.

Several New England counties haigher concetnation in green employment thatillsborough and
Rockinghantountiesihis suggest that there arepportunitiesn New Hampshirdor public policiesand
commonpracticego build m the base ofreenemployment anéncourage growth inew areas
Changes in state & local environmdrdaad energy policies amatactices can create significant
employment and businedsvelogment opportunities. Examples of policiésat New Hampshire has
recently enacted that would be expected to influence green employiciedethe passage of the New
HampshireRenewable Portfolio Standaird 2007and the passage of legislation by New Hampshire in
2008 to participatéen the RegionaGreenhouse Gas Initiative
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Introduction

Researchers ate¢ Univesity of New Hampshire (UNH) wempproached by the Rockingham Economic
Development Corporation (RED@ examinghe green economy in New Hampshiiwth a specific

focus onRockingham Countywith detailed description, categasition and data on the current status of

green eonomy industriesrad jobs. The main purposef thisresearchs t o hel p i nform t he
annual Comprehensive Economic Development StrdtegpS procesof the economic opportunity of

green employmerih the region Funding for the research was providedREyDC and the U.S. Dept. of

CommerceEconomic Development Administration

This report provides an independent analysisuofentemploymentand employment opportunities

related to green industri@s New HampshireThe focus is on private sector green industries, not green
occupations the focus of other green employment stulli@® help gain perspective)is report

compares Newdampshireo other state economi@s peci fi cal |l yrejpoasat wWionls 0figrs e
Colorado and Californiato provide a rough estimate gfeen employment potential aralidentify areas

of strengthweaknessnd opportunitfor New Hampshire New Hampshire counties were also compared

to other New England countiead nationallytoaunt i es wi t h .GThiswvagohelp eput ati o
better understanithe green employmerstatus and opportunitiés Rockingham County and othislew
Hampshirecountes The report seeks to provide a baseline understanding of greestiie$ and their

current contribution to national and state econoniiees not attempt to forecdature growth ingreen

employment

The research team from the University of New Hamp
Economics conducted aview of existing studies aireen employment in the U.Bhepreliminary
researcltonsideregrevious tudies andirew on them inndependent assessment and estimatgesn

employment The enployment and wagdatafor the first quarter of 200ffom theU.S. Bureau of Labor

Statisticswas used in reporting arational, state and county levels of green employment

t2ffAY SO I fdX aW20 h LILIZ NI -8yStetd ficGir@ of @cRupktionsKHat GBIy 9 02y 2 Y
DNBSy Ly@SailySyiaaxzé t2f AGAOLFE 902y2Yé wSaSINOK Lyadad
Available online at http://www.peri.umass.edu/fileadmin/pdf/other_publication_types/Green_Jobs_PERI.pdf
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Methodology & Assumptions

The Bureaus of Labor Statistics (BLS) provides timely and detailed industry data in its Quarterly Census
of Employrent and Wagegrogram for counties, states and national aggregates. Establishment,
employment and average annual wage data wereftsadhe first quarter of 200For considerationf

recent changes 2007 data wasnpared to 2001 data (approximately ket of the last business cycle

after the brief recession in 2001).

Definition of Green Industry

There is no standard definition of a green industry. The categories were chosen based arf othvéw
green employment studiasd researchgudgment. Greenemploymenis only considered to bdirecty
related to green industriesgthnalysis did not considarduced, indrect or multiplier effectsdue to

green industries.

Greenn ndustries employ workers i n astucionwekery, of fAgr ee
building inspectors; civil, computer software, electrical, chemical and operating engineers; electrical and
transportation equipment workers; machinists and assemblers; metal fabricators; andradjaodltu

forestry workers. @enindustriesalso support employment in other occupations in the industries that

provide green products and services.

Green Jobs we classified into fivéendustrycategoriesEnergy EfficiencfEE), Environmental Services
(ES),Green TransportatioiGT), Rerewable EnergyRE), andSmartTechmology(ST).

1 Energy Efficiencgonsists of industries applying measures or practices to help use energy more
effectively or efficiently.

1 Environmental Servicesnsists of industries that provide services directly diréctly linked to
the sustainability and improvement of the environment (not directly linked to energy use).

1 Green Transportatiogonsists of industries that provide or produce relatil@lyenergy use
transportation.
Renewable Energyonsists of indstries that produce ener§pm renewable resources
Smart Techologyconsists of industries that research, produce, or provides services that directly

or indirectly relate to the improvement of technology in the four other green industry categories.
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TheNorth American Industry Classification System (NAIG8)s used to identify green industries in the
categories listed aboveAICS is the stadard used by Federayenciesincluding the Bureau of Labor
Statisticsjn classifying business establishmefutsthe purpose of collectingndreportingstatistical data

related to the U.S. economy.

In this analysisprevious green employment reports and researcher judgmentisestén reviewing all

of the industries in NAICS and classifying them as green inggsbther tharrenewable energy
industriesNAICS categories do not e a dfitogrgen ifidustry categorization. Most of the NAICS

industries are not limited to greealated employmentA percentage accounting for the estimated

percentage of green jolags applied to each industrirhe percentage was based onrthres e ar cher s 6
judgment from review of data and discussion with industry professiolmfgoviding estimatesf

percentage of green employmeainphasis was placed on being conservative.

Thetables below providafull listing of the NAICS industries that comprisach ofthe greenndustry

categorieandt hei r fAal l ocatedd percentage of green rel at

Table 1: Energy Efficiency Industries

NAICS % Allocation

NAICS Description Code of Green Jobs
All Other Specialty Trade Contractors 23899 33%
Apparatus and Equipment, Wiring Supplies, and Related Equipment Merchant Wholesalers 423610 10%
Commercial and Institutional Building Construction 236220 10%
Drywall and Insulation Contractors 23831 33%
Electrical Contractors 23821 33%
Glass and Glazing Contractors 23815 25%
Industrial Building Construction 236210 10%
Land Subdivision 237210 10%
Lumber and const. supply merchant wholesalers 4233 20%
Metal Window and Door Manufacturing 332321 33%
Non-metallic and mineral mfg 327 33%
Other Building Finishing Contractors 23839 10%
Plumbing, Heating, and Air-Conditioning Contractors 23822 25%
Plywood and engineered wood product mfg. 3212 20%
Residential Remodelers 236118 10%
Roofing Contractors 23816 10%
Siding Contractors 23817 10%
Wood Window and Door Manufacturing 321911 25%
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Table 2: Environmental Services Industries

% Allocation

of Green

NAICS Description NAICS Code Jobs
Administration of Environmental Quality Programs 924 100%
Engineering Services 541330 33%
Environmental Consulting Services 541620 100%
Other Scientific and Technical Consulting Services 541690 25%
Remediation and Other Waste Management Services 5629 25%
Testing Laboratories 54138 100%
Waste Treatment and Disposal 5622 100%
Water and Sewer Line and Related Structures Construction 237110 100%
Water, Sewage and Other Systems 2213 100%

Table 3: Green Transportation Industries
% Allocation

NAICS Description NAICS Code of Green Jobs
Bus and Other Motor Vehicle Transit Systems 485113 100%
Commuter Rail Systems 485112 100%
Interurban and Rural Bus Transportation 485210 100%
Mixed Mode Transit Systems 485111 100%
Other Urban Transit Systems 485119 100%
Transportation Equipment Manufacturing 336 15%

Table 4: Renewable Energy Industries
% Allocation

NAICS Description NAICS Code | of Green Jobs
Biofuel Production 325199 100%
Hydroelectric Power Generation 221111 100%
Other Electric Power Generation 221119 100%
Wood Manufacturing* 321911 25%

*Wood Manufacturing encompasses sosnésectors that could alternatively be allocated to Energy Efficiency category.
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Table 5: Smart Technology Industries

% Allocation

NAICS Description NAICS Code of Green Jobs
Architectural services 541310 33%
Building inspection services 541350 20%
Computer and Electronic Product Mfg. 334 10%
Computer systems design and related services 5415 10%
Drafting services 541340 20%
Electronic instrument manufacturing 3345 25%
Electronics and appliance stores 443 10%
Geophysical surveying and mapping services 541360 15%
Landscape architectural services 541320 33%
Machinery Mfg. 333 10%
Management and technical consulting services 5416 20%
Other surveying and mapping services 541370 20%
Scientific research and development services 5417 33%
Semiconductor and electronic component mfg. 3344 15%
Software publishers 5112 10%

States & Gunties Analyzed

New Hampshire and Rockingham County are the two focal gpbgr points of this reportNinei Gr e e n

States selected for compaiis wereCalifornia, Colorado, Massachetts, Maryland, MaineOregon,

Vermont, and Washington. TiieG r €auntie® selected for comparison weidameda (CA), Boulder
(CO), Denver (CO), Montgomery (MD), Multhomah (OR), Chittenden, (VT), King County (\iigse

areas were selected duetotlieig r e e n

reputationsodo among

envi

organizations anth thegeneraimedid. In addition, all 67 counties in the New England region were

considered.

*GiLocal Leaders in Sustainability: Green CountiesZ €
Available online at

¢KS

I YSNAOFY Ly&adGAaddz$

2 ¥

http://www.naco.org/GreenTemplate.cfm?Section=Energy_and_Green_Buildings&template=/ContentManageme

nt/ContentDisplay.cfm&Content|D=28119>

10

ronmen:t
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Model Validation

The American SolarEmegy Soci ety (ASES) Report fAGreeh Coll ar
estimated that in the United States ther dirstwere 3.
comprehensive report on the size of the renewable energy and energyefficidustries for the nation.

The ASES Report findings are compatiblé t h t h identificadopad 3.64 rdilson green jobs in

theU.S.in 2007*

Strengths & Weaknesses of the Economic Analysis

The approackehosen in this analysgrovides a brad green economy definitidhat is more
comprehensive than justnewable energy and energy efficiemdyich is foundn mostother green
economy reportsAnd where ther reports rely on proprietary data sources or localized syweysed
statisticaldata from theBureau of Labor Statistidzased on NAICS classification. This enakliessistent
comparison at thilational,State & County levels with data that is frequently updatati publicly
available.Theuse of NAICS codes is transparent and carasly expanded and refined for green

industry definitions.

There are problenmsssociatedvith usingNAICS codel data. NAICS codeare not exact fito green

industriesand dsclosure requirements in nascent industries (e.g., renewable ecangg3ultin

undercountingAlso definitions in this report may not be comprehensive enough to capture all green

industries, forexamplaved d not include fAgreen amadditonltheur ed 1 nc

percentage allocations are judgmant not empigally driven

Overall, the approach while imperfasta viable method for determining existing green employment and

for tracking changes in green employment over tifitee approach presented here willrbéined in

4 DNBSyYy /2ffF N wW26aY ¢KS bSg /&K / NRLES ¢KS 1 YSNAOLIY {
http://www.ases.org

* The ASES national data used more detailed industry employment data than was available through the Bureau of

Labor Statistics due to disclosure issues for individual states and counties. The ASES did not include separate

categories for environmental services, smart technology and Green Transportation t, but choose to incorporate

aspects of these categories into renewable energy and energy efficiency.

11
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futuremodelng. And the methodred dataused are transparent and, as saah,be easily expanded on

and/or refined.

12
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Economic Analysis

National Green Employment

In the nation irR007 there were 3@million green jobsn just under 280,000 establishments. Green jobs
account for3.2% oftotal employmenin the United States Green jobshationallyaveragd $57,000 in
annual wages which wa€% above the national average wage index in 2007 of $40,400

Maryland of all the states considerdthdthe highest percentage of pln green induses at 4.1%

This is25%above thdJ.S.average concentration Among thestatesconsideredall but Maine had

green industry employment at or above the national average. Washington and Colorado follow closely
behind Maryland in green job concenioat followed by Massachusetts and California all with
employmentoncentratioimorethan 14%above the LS. average.

Table 6: State Green Employment in 2007 First Quarter

Green % Green/
Rank | State Employment Total

Employment

1| MD 83,623 4.1%
2 | WA 92,211 4.0%
3| CO 73,516 3.9%
4 | MA 101,243 3.7%
5| CA 476,108 3.7%
6 | VT 8,320 3.4%
7 | OR 47,319 3.3%
8 | NH 16,784 3.2%
9 | ME 11,479 2.4%
u.s. 3,626,955 3.2%

In terms of absolute numbe¥sassachusettnd California weréeadersvith Massachusetts having over
100,000green jobsandCaliforniahavingjustunder onehalf million. Among the states considered,
Massachusetts has the highest averageahmaunnings for green jobs $67,000. This is 13%abovethe

average annual wagetine State and 18#bove the national green industry average.

> National Average Wage Index for 2007, Social Security Administration, Available online at
http://www.ssa.gov/OACT/COLA/AWI.html

13
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The green economy is diverse and provides broad job opportunity for workers in different industries and
occupations. Energy Efficiency and Smart Technology were the two leading greenrirdustthe U.S.

with each accounting for 1.1 million jobs and about 33% of overall green industry employment. The third
mostsignificant sector was Environmental Services accounting for 900,000 jobs and 25% of overall green
industry employmentollowing thatwas Green Transportation accounting for 300,000 jobs and 10% of
overall green industry employment. The least significant green industry in terms of employment was
Renewable Energy. This industry accounted for 100,000 jobs and about 3% of gretey indus

employment.

Figure 1: U.S. Employment by Green Industry in 2007

Green Renewable
Transportation Energy
315,709 99,120
9% 3%

In the U.S. the highest avemgnnual wage green industriesgven Renewabe Energy and Smart
Technology ($86,800 and $68,800 respectively) and the lowesigayannual payas inGreen
Transportatior{$41, 600)

14
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Table 7: State Establishments, Employment & Average Annual Wages by Green Industry in 2007

Energy Efficiency

Smart Technology

Environmental Services

State | Establishments | Employment | AAW Establishments | Employment | AAW Establishments | Employment | AAW

CA 9,767 135,628 | $49,626 12,052 190,251 | $81,449 10,003 120,521 | $64,302
co 2,743 24,988 | $45,194 2,590 23,405 | $69,257 2,198 21,569 | $55,575
MA 2,808 21,970 | $54,230 2,939 50,721 | $79,539 1,654 23,780 | $76,440
MD 2,495 28,757 | $52,336 2,459 31,085 | $68,501 1,461 21,634 | $59,826
ME 695 3,821 | $38,768 428 2,970 | $46,831 478 2,441 | $46,423
OR 1,662 16,481 | $44,806 1,169 17,486 | $60,244 1,135 9,559 | $50,893
VT 378 2,581 | $39,271 271 3,473 | $52,038 251 1,617 | $52,260
WA 2,612 28,261 | $49,116 1,530 26,650 | $62,847 1,704 22,696 | $58,507
U.S. 110,334 1,182,044 | $45,586 88,132 1,116,083 | $68,117 74,098 913,999 | $58,507

Green Transportation Renewable Energy Total

State | Establishments | Employment | AAW Establishments | Employment | AAW Establishments | Employment | AAW

CA 389 24,183 | $39,689 184 5,526 | $75,452 32,396 476,108 | $63,321
[efe] 55 3,315 | $48,325 22 240 | $40,248 7,609 73,516 | $55,386
MA 86 4,419 | $51,545 36 353 | $86,554 7,523 101,243 | $67,517
MD 51 1,822 | $44,096 21 324 | $82,611 6,487 83,623 | $60,708
ME 31 1,535 | $38,792 36 711 | $52,156 1,668 11,479 | $43,710
OR 52 2,740 | $41,548 32 1,053 | $54,149 4,050 47,319 | $51,758
VT 16 591 | $36,296 9 58 | $41,496 924 8,320 | $46,050
WA 86 13,994 | $59,020 47 609 | $63,154 5,978 92,211 | $56,593
U.S. 3,565 315,709 | $41,600 2,504 99,120 | $86,775 278,633 3,626,955 | $57,229
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New Hampshire Green Employment

New Hampshirdnas 5,800 green industry jobs which accouiiais3.2% of total state employment. Of

the 10state6 wi t h i g r e eaonsidezed New &lanipshinesadksis the percentage of total
employment in green industriead has an employment concentration cgiast with the U.S. average of
3.2% Compared to bordering stat®; has ahigher concentration than Maine (2.49%)similar to
Vermont (3.4%andbelow Massachusetts (3.7%{omparison to Massachusettgggests that New
Hampshire has the potentialiterease employment if it moves into more of a leadership position in the

green economy.

The average annual earnings in greelustries in New Hampshire w@S4, 400. This is 28 above the
(all industries) average annual wage in the state, lbigever, 5% below theU.S.green industries
average anbtlelow the median dhe ten states considered.

Figure 2: NH Employment by Green Industry in 2007

Green Renewable
Transportation Energy
600 jobs 200 jobs

3% 1%

Onehalf of green economy employment in NH is in Smart Tietdgy. New Hanpshire has 8,400
workers in Smart @hnology. This ranks the stat¥ @f the 9states considered in percent of total state
employment irSmart Technologyat 1.68%. This wadehind only Massachusetts at 1.9%, an% @bove
theU.S.average. The largeSmart Technologgmployingindustries in New Hampshire are electronic
instrument and congper and electronic manufacturing.

16
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The Smart Technologgverage annual earnings in New Hampshire is approximately $64,000, this is
higher than the New Hampshire greindustries average butelow the national average f8mart
Technology California and Massachusetts have the highest av8rage Technologwages at 20%
and 17% above the national average respectively. After the fi@@bsboond and with thefitech bush

in the early 2000s, both New Hampshire and Massachusetts experienced greatérttiacréfises in

Smart Technologgmployment. This was more than twice the decline nationally.

Table 8: Smart Technology Employment in 2007 by State

% Change
% ST/ Total Employment

Rank State Employment Employment 2001-2007
1| MA 50,721 1.8% -10%
3| MD 31,085 1.5% 3%
4 | CA 190,251 1.5% -6%
5| VT 3,473 1.4% 24%
6| CO 23,405 1.2% -11%
7| OR 17,486 1.2% -7%
8 | WA 26,650 1.1% 4%
9 | ME 2,970 0.6% -17%
us 1,116,083 1.0% -3%

Figure 3: % Smart Technology Employment to Total Employment in 2007 by State

0.0% 02% 04% 06% 0.8% 1.0% 1.2% 1.4% 1.6% 1.8% 2.0%

17
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New Hampshire has 4,3®@rkersin EnergyEfficiency. The state is more than®elow the national

average employment concentratiorEinergy Efficiencyand this ranks the stat® 8f the 9 considered

states in employment concentratiorEinergy Efficiency The state has similar employment

concentration ifenergy Efficiencyas Massachusstand Maine. Maryland and Colorado lead the states

with employment concentration Energy Efficiencymore than 2% above the national average. New
Hampshire appears to be i n a ncEadrgyBfficlencyastbede o t o t
statehas had the most significant growB0%) in employment since 20010f all the states considered.

Table 9: Energy Efficiency Employment in 2007 by State

% Change
% EE/ Total | Employment

Rank | State | Employment | Employment [ 2001-2007
1| MD 28,757 1.4% 6%
2| CO 24,988 1.3% -9%
3| WA 28,261 1.2% 18%
4|1 OR 16,481 1.2% 2%
5| CA 135,628 1.0% 8%
6| VT 2,581 1.0% 17%
8 | MA 21,970 0.8% -5%
9 | ME 3,821 0.8% -8%
usS 1,182,044 1.1% 2%

Figure 4: % Energy Efficiency Employment to Total Employment in 2007 by State

MD
co
OR

WA

u.s.
VT
CA
NH
ME

MA

0.0% 0.2% 0.4% 0.6% 0.8% 1.0% 1.2% 1.4% 1.6%
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New Hampshire appears to be in a similar positidérimironmental ServiceasEnergy Efficiency

The state has 3,3@@orkersin Environmental Servicesnd ranks 8 of the states cosidered in the
percenage of total employment iBnvironmental ServicesNew Hampshire appears to be in a growth
and fcat cihthisiindustyasiveeld with this sector experiencinghighest increasg4%)in
employment since 2001 of any statmsidered.  Colorado and Maryland lead all the states considered
in Environmental Servicesmployment concentration, witkoth more than 29%bove the national

average.

Table 10: Environmental Services Employment in 2007 by State

% Change
% ES/ Total | Employment

Rank | State | Employment | Employment | 2001-2007
1|CO 21,569 1.1% -4%
2| MD 21,634 1.1% 15%
3 | WA 22,696 1.0% 18%
4| CA 120,521 0.9% 12%
5| MA 23,780 0.9% 9%
6 | OR 9,559 0.7% 7%
7| VT 1,617 0.7% 0%
9 | ME 2,441 0.5% -8%
usS 913,999 0.8% 7%

Figure 5: % Environmental Services Employment to Total Employment in 2007 by State

0.0% 0.2% 0.4% 0.6% 0.8% 1.0% 1.2%
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Washington and Maine lead @reen Transportatioemployment concentratioifhis reflects these

State®strong involvement ithe aircraft and shipbuilding industrieshe industriesire engaged in

significantefforts toincrease eneygefficiencyand utilize sustainable fuéls New Hampshire has just

over 600workersin Green Transportatiowith the employment concentration iGreen Transportation

beingless than half the national average. Massachusetts employment concentration is als&dow, (43

below the national average).

Table 11: Green Transportation Employment in 2007 by State

% Change
% GT/ Total | Employment
Rank | State [ Employment | Employment | 2001-2007
1WA 13,994 0.6% -71%
2 | ME 1,535 0.3% -15%
3| VT 591 0.2% 37%
4| OR 2,740 0.2% 19%
5| CA 24,183 0.2% -9%
6 | CO 3,315 0.2% 45%
7 | MA 4,419 0.2% 5%
8 | NH 614 0.1% -16%
9| MD 1,822 0.1% 27%
U.S. 315,709 0.3% -9%
. 2SAYy3 /2YYSNODALFE ! ANLI | ySa

http://www.boeing.com/commercial/environment/

I Y R

GKS 9YQBANRBYYSyiléx
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Figure 6: % Green Transportation Employment to Total Employment in 2007 by State
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The Renewablekergyindustrycategory as highlighteid the methodology sectiguffers from
disclosureproblems particularly,for some of the smaller states and states with &abéishments
reporting in theenewable industries. New Hampshiaaeks4™ of the 9states considered here in
employment concentration. Maimgs the only state considerediiis studyto have abové).S.average

employment concagrationsin renewable energy.

Table 12: Renewable Energy Employment in 2007 by State

% Change
% RE/ Total | Employment
Rank | State | Employment | Employment | 2001-2007
1| ME 711 0.1% -58%
2 | OR 1,053 0.1% 25%
3| CA 5,526 0.0% 26%
5[ WA 609 0.0% -31%
6 | VT 58 0.0% 19%
7 | MD 324 0.0%
8 | MA 353 0.0% 133%
9] CO 240 0.0%
us 99,120 0.1% -27%
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New Hampshire Detailed Green Industries

In New Hampshire in ®art Techology, Electronic Instrumemlanufacturing(2000 jobs) and Computer

& Electronic Product Manufacturing (1800 jobs) were the leading employing indu3tiie&nergy

Efficiency industries with the highest employment in New Hampshire are Electrical Corsfbd0

jobs)and Plumbing, Heating and Air Conditioning Contrac{@300 jobs) Within Environmental

Services in New Hampshire, Engineering Servi@dd90 jobs)s the largest employer followed by Water

and Sewer Line Constrtion (700 jobs)NewHampe i r eds | argest empl oyers in
Transportation and Equipment Manufactur{B§0 jobs)and Interurban and Rural Bus Transportation

(200jobs) New Hampshireds renewabl e energy | argest em
Ge n e r &160ijobs)and Hydroelectric Power Generati(0 jobs)

Figure 7: NH Top Two NAICS categories in Each Green Industry

(ST) Electronic Instrument Manufacturing

(ST) Computer & Electronic Product Mfg

(EE) Electrical Contractors

(EE) Plumbing, Heating & AC Contractors

(ES) Engineering Services

(ES) Water & Sewer Line & Related Construction
(GT) Transportation Equipment Mfg

(GT) Interurban & Rural Bus Transportation

(RE) Other Electric Power Generation

(RE) Hydroelectric Power Generation

0 500 1000 1500 2000

In the Granite State, a&s the U.S, the highest average annual wage green industries Rengwable
EnergyandSmartTechnology ($70,500 and $63,700 respectively) and the lowest average annual pay in
Green Transportatiof$36,300). In these three green industry categories average annual wages in New
Hampshire are below the national average. Energy efficendinvironmental Servicesverage annual

wages are very similar in the U.S. and nationally.
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From 2001 to 20Q7a period of relatively slow growth in the economy and particularly in the high

technology manufacturing industries that are includeghmrt Technology New Hampshired gr
employment grew by%.” This is significantly below the growtbbservednot hgrre efn St at es o
includingVermont, Washington and Maryland, alhich experiencedverallgrowthrates in green

employment above 7%spedlly given that Vermont is a neighboring state, there appears to be

opportunity for additional growth in New Hampshire in green economy jobs.

County Green Employment

Among green counties considered nationd@yulder County in Colorado and Middlesex @buin
Massachusetiead among in green job employment concentration. Both counties have about twice the
national average green employment as a percentage of total employment at 6.3%. Other county green
county leaders include: Alameda County in Cafifa, MontgomeryCounty in Maryland, King County in
Washington and Hillsborough County in New Hampshire. All of these counties hadr2tgher

employment concentration in green jobs than the national average.

Of all the counties considered, two Mass##its Counéisi Suffolk andMiddlesexi hadthe highest
avergie annual wages for green jobs. They werth above $72,500. Two other counties considered
Alameda (CA) and Montgomery (MD) have average annual wages in green industries above $69,000.

’ Employment growth is estimated using a weighted average of employment in 2001 and 2007 in all the industries
that comprise green employment or individual green category totals.
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Table 13: Sampling of Counties Analyzed based on 2007 Employment

% Green/

State County Employment Total
Employment
cO Boulder 8,146 6.3%
MA Middlesex 43,946 6.3%
CA Alameda 27,472 4.9%
Montgomery 17,625 4.8%
Klni Counti 42,538 4.4%
Essex 9,843 4.0%
Chlttenden 2,767 3 6%
Multnomah 9 930 2 7%
Denver 9,694 2.7%
Cumberland 3,388 2.3%
MA Suffolk 10,100 2.1%
ME York 635 1.3%
NH 16,784 3.2%
us 3,626,955 3.2%

Figure 8: % Green Employment to Total Employment in 2007 for Selected Counties
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In New England there @geographic concentration of green industri@sly 6 of the 67 New England
counties havgreen employment concentration at or aboveli& average two in Massachusetts

(Middlesex and Essex), two in Vermont (Chittenden and Windsor) and two in New Hampshire
(Hillsborough and Rockingham). The counties with the lowest concentration teadual and small,

such as the northernmost Coos County in New Hampshire. This might be an artifact of the difficulties
with disclosure problems in the smaller counties (with only one or two establishments in detailed industry
categories). Even withithcaveat, what appears to be hgglographiconcentration of green
employmenwithin the region could suggest agglomeration effects in the green economy sirttilasdo
observed in high technology industries. Teusild have implications for local areaonomic

development efforts targeted to address opportunities in the green economy.

In counties with low percentages of green industry employment, suiieagyEfficiency, this could
suggest untapped potential to expand employment. In countielwittoncentratiosof renewable
energy, it could suggest low fgmtial because of lack of naturakources required (e.g., wood, wind,
water). For other green industries, current low emplagroencentration in countiemuld suggest a
mixture of untappe andlow potential, for examplén Smart Fechnology it could be indicative of limited

potential because of low current agglomeration and low supply of appropriately skilled labor.

Table 14: New England Counties Total Aggregate Ranked By Green Employment Concentration

EmSIroe;nQent oh e
Rank | State County Employment / Total E%%If_érgg;t AAW
Employment
1] MA Middlesex 43,947 6.3% -0.6% | $72,588
2 | NH Hillsborough 7,202 4.3% -9.5% | $60,044
3 | MA Essex 9,843 3.9% -9.5% | $63,050
4 | VT Chittenden 2,767 3.6% 27.5% | $51,886
5| VT Windsor 618 3.2% 34.5% | $48,417
6 | NH Rockingham 3,718 3.2% -4.0% | $55,815
7| MA Worcester 8,526 3.1% -11.5% | $63,672
8 | MA Norfolk 8,661 3.0% -13.3% | $68,390
9 | RI Newport 922 2.8% 5.0% | $50,267
10 | CT Middlesex 1,684 2.8% -0.3% | $55,104
11 | CT Fairfield 10,506 2.8% -12.2% | $91,987
12 | CT Litchfield 1,473 2.7% -19.2% | $45,275
13 | CT Hartford 11,609 2.7% -6.2% | $62,340
14 | MA Plymouth 3,962 2.7% -0.2% | $56,309
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15 | VT Washington 603 2.5% -0.6% | $44,803
16
17 | CT New Haven 7,491 2.4% -7.8% | $57,051
18 | ME Cumberland 3,388 2.3% -0.5% | $47,627
19 | MA Berkshire 1,235 2.2% 34.3% | $42,274
20 [NH [Beknap | s08| 0% |  33% 349969 ]
21 | MA Barnstable 1,717 2.2% 2.3% | $47,962
22 | MA Suffolk 10,101 2.1% -9.2% | $73,184
23 | CT New London 1,834 2.0% -7.0% | $56,848
24 | MA Bristol 3,877 2.0% 0.5% | $50,896
o5 NH [ Wemimack | 11ea|  20% | 04w | 51050 |
26 | RI Providence 4,820 1.9% 6.2% | $53,390
27 | VT Addison 239 1.9% 61.6% | $42,624
28 | MA Hampden 3,118 1.9% 7.2% | $48,605
29 | RI Kent 1,285 1.8% -9.1% | $48,864
30 | ME Knox 250 1.7% 7.9% | $39,347
31| VT Orange 98 1.7% 38.1% | $43,934
32 | ME Penobscot 919 1.6% -13.3% | $40,317
33 | VT Grand Isle 13 1.5% 549.8% | $39,390
34 | MA Dukes 93 1.5% 47.9% | $51,648
35| VT Rutland 343 1.4% -12.3% | $37,731
36
37 | ME Hancock 259 1.3% 3.2% | $36,920
38 | ME Lincoln 125 1.3% -5.8% | $40,387
39 [NH [cheshe | s3]  1sw| o0 |s43ara]
40 | ME York 635 1.3% -21.8% | $43,674
41 | RI Bristol 168 1.3% -15.8% | $55,588
42 | RI Washington 514 1.2% 23.3% | $46,731
43 | MA Nantucket 72 1.2% 18.0% | $48,473
44 | ME Androscoggin 542 1.2% -16.5% | $39,889
45 | MA Hampshire 548 1.2% 12.4% | $46,283
46 | CT Windham 393 1.2% -13.8% | $40,092
47 | VT Windham 216 1.1% 0.7% | $43,372
48 | ME Sagadahoc 150 1.1% 28.0% | $37,109
49 | ME Kennebec 443 1.0% -6.0% | $39,099
so|wW cawol | uso|  wow|  11.6% | 40844 |
51 | VT Caledonia 98 1.0% 6.8% | $39,567
52 | MA Franklin 212 1.0% 0.4% | $47,802
53 | VT Lamoille 90 1.0% 38.4% | $38,900
54 | VT Franklin 117 0.9% 17.3% | $43,737
55 | VT Bennington 141 0.9% -16.4% | $46,124
56 | ME Aroostook 180 0.7% -11.5% | $29,592
o7 e [suwan | [ o[  26a% | s40008 |
58 | ME Somerset 103 0.7% 6.8% | $41,612
59 | ME Washington 53 0.6% 19.1% | $28,808
60 | VT Orleans 48 0.6% -66.9% | $36,530
61 | ME Oxford 70 0.5% -26.3% | $31,134
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62 | ME | Franklin 44 0.5% 42.2% | $33,155

63 | ME Waldo 40 0.4% -27.8% | $45,611

us 3,627,024 3.2% -0.7% | $57,228

Rockingham County Green Employment

In 2007,RockinghamCountyhad 3,700 green job%his is consistenwith thenational average
concentration of percentage of total employment in green industr&2%

Rockingham County had average green industannual wagef $55,800. This wag1% abovethe all
industries average wage in RockinghakRowever, Rockingham Counhas the lowest average green job

wage of all the countiesonsideredvith anaverage ohigh green reputation.

Figure 9: Rockingham County Employment by Green Industry in 2007
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In Rockingham County green employment halifferent composition then observed nationallyhe
leading green employment category in the county (40%seen employment) is Smart Technology.
Energy Hficiency employment35% of green employmenandEnvironmental Service®5% of green
employmenthre also significant With relatively low population density and limited piabl
transportation services the County Bagificantly lower concentration i@reen Transportatiotihan the

national &erage.
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For Rockingham County there are disclosure éssi the Renewable Energy industry resulting in an
underreporting of jobdt is expected that there are some but very few Renewable Energy jobs in
Rockingham CountyLooking forward it would be helpful to work with industry groups to better
document theenewable energy sectorRockingham County and New Hampshire overdlhe non
disclosure issue is particularly acute in smaller areas and would help to explain the smallest counties in
the region ranking low in percent of total employment in the gregustry employment data that is

available.
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The Green Economy: Looking Back, Now and Forward

From 2001 to 200the employment in gen jobs in New Hampshire increased by. Z%e highest

growth rate was Environmental Services (34%) andhithieest increase itotal jobs was Energy
Efficiency (990 jobs added). Withee ar | y 2000s fitech busto there was
Tecmology (1,500 jobs let), while Renewable Energy grew 154rom asmall basd during this time

period.

Compaed to bordering states, the State hagyher concentration than Maine (2.4%), tsutvell below
Massachusetts (3.7%)d similar to Vermont (3.4%) This suggests that New Hampshire has the

potential to increase employment if it moves into more ohddeship position in the green economy.

If New Hampshireéhad a similar percentagé green jobs as Marylanthe state with the highest
percentagef green employmerdf the states analyzed in this report, there would be an incre&g0f
green jobsThiswouldaddl % t o t lo@lengptoyamert linse.

Thisreport is intended thelp inform state and local economic development efforts targeted on green
industriesexisting indifferent sectors of the economyhere are many green industry opportiesit

With consumer interest and public policies in suppf alternative to fossiluel energy sourceghereare
economic opportunities for the development of renewable energy. There are also significant green job
opportunities outside of renewable eme Reducing energy use amsing new technologids reducing

the environmental impact ¢ilildings, transportatiorand business operations are already creating and
can create more new business development and job opportunities throughout thendadimoss the

Granite State.

There are opportunitiége New Hampshire and Rockingha@ountyfor public policiesto build o the

strong base of Smafechnology employment and also encourage growth in Energy Efficiency,
Renewable Energy, Green transptoiaand Environmental Services. Changes in state & local
environmental and energy policies and practices can create significant employment and business
development opportunitieExamples of policies that New Hampshire has recently enacted that would be
expected to influence green employmigigiudethe passage of the New Hampslir@newable Portfolio
Standardn 2007andthe passage of legislation by New Hampshire in 2008 to partigiptite Regional

Greenhouse Gas Initiative.
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The main types of business development and employment oppo#gdrdtie policies to address climate
change in New Hampshire will be in such areagasrgy auditingenergy efficient building
construction/construction tradeend research and developmgnthe design of buildings, infrastructure
and systems to be moeaergy efficient and with minimal environmental impadthe state has a
particularstrength in the development side of R&D and also in architectural and environmental
engineering.Forexample Autodesk in Manchestgrovides software to helpedign buidings to
minimize energy use and environmental impact and BAE Systems has exparitsetoring and control
systems and technolpg

There will also be green econormgportunities associatedthPr e s i d e n fiGreéhhl@absna 6 s
Proposabthat appears toebpositioned for inclusion as part of BoonomicRecoveryPackage.
Presidenelect Barack Obama's plan for the green econerbgfore the September 2008 to December
2008 sharp decline in the U.S. economincludedfederal investment of $150 billion ew 10 years.

This has been anticipated to generate 5 million jobs nationally by the campAggthe inauguration
approachedhe administratioshiftedplansand intendso accelerate this as part of its economic recovery
proposal to as much as $100ibn in the next two years. This is significarfor New Hampshire, this
could represerit6,000 jobs in the near term a28,000 jobs oveten yearon top of the current green job
base.The total green jobs in New Hampshire in 2018 could be well 4y@&00.
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Appendix A: Detailed Output of New Hampshire Green Industry
Employment in 2007

0,
Green Industry NAICS Industry Employment Eﬁ\;g?r?\%?'nt g%ﬁitj::; QOA(\)Ig
2001-2007
Smart Tech Electronic instrument manufacturing 2,031 10% 3.90 $92,508
Smart Tech Computer and Electronic Product Mfg. 1,834 -29% 3.04 $83,980
Energy Efficiency Electrical Contractors 1,095 0.78 $42,432
Environmental Services | Engineering Services 1,065 4% 0.77 $67,808
Energy Efficiency "Plumbing, Heating, and Air-Conditioning Contractors " 1,024 0% 0.89 $45,812
Smart Tech Semiconductor and electronic component mfg. 922 -47% 2.89 $51,740
Energy Efficiency Non-metallic and mineral mfg 826 2% 1.07 $51,376
Smart Tech Machinery Mfg. 794 -9% 1.42 $56,888
Environmental Services | Water and Sewer Line and Related Structures Construction 716 0.78 $67,184
Smart Tech Management and technical consulting services 652 12% 0.75 $82,108
Smart Tech Computer systems design and related services 636 0% 1.01 $83,096
Environmental Services | Environmental Consulting Services 488 -13% 1.37 $61,464
Smart Tech Scientific research and development services 412 -21% 0.45 | $102,024
Environmental Services | Testing Laboratories 394 1% 0.56 $47,996
Smart Tech Electronics and appliance stores 384 13% 1.47 $42,224
Environmental Services | Waste Treatment and Disposal 338 30% 0.72 $53,872
Energy Efficiency Drywall and Insulation Contractors 332 7% 0.62 $53,716
Green Transportation Trasnportation Equipment Manufacturing 290 -39% 0.24 $59,852
Energy Efficiency Lumber and const. supply merchant wholesalers 277 34% 1.14 $54,548
Smart Tech Software publishers 267 -34% 2.26 | $101,608
Green Transportation Interurban and Rural Bus Transportation 186 -7% 2.07 $33,384
Energy Efficiency Commercial and Institutional Building Construction 184 -12% 0.64 $59,592
Energy Efficiency All Other Specialty Trade Contractors 166 -47% 0.38 $38,116
Smart Tech Architectural services 157 1% 0.48 $54,184
Environmental Services | "Water, Sewage and Other Systems" 153 18% 0.70 $46,592
Energy Efficiency Residential Remodelers 144 -6% 1.04 $36,816
Renewable Energy Other Electric Power Generation 139 -16% 3.22 $92,456
Smart Tech Landscape architectural services 116 375% 1.90 $14,352
Smart Tech Other surveying and mapping services 103 27% 1.68 $42,120
Environmental Services | Remediation and Other Waste Management Services 95 12% 0.73 $41,028
Green Transportation Mixed Mode Transit Systems 90 2.58 $24,180
Environmental Services | Other Scientific and Technical Consulting Services 73 80% 0.50 $81,848
Renewable Energy Hydroelectric Power Generation 52 0.29 $48,464
Green Transportation Bus and Other Motor Vehicle Transit Systems 48 -12% 0.36 $27,872
Energy Efficiency Industrial Building Construction 46 -35% 0.56 $55,640
Energy Efficiency Roofing Contractors 46 -13% 0.52 $33,540
Energy Efficiency "Apparatus and Equipment, Wiring Supplies Wholesalers" 43 -20% 0.59 $64,740
Energy Efficiency Glass and Glazing Contractors 30 -29% 0.42 $44,356
Energy Efficiency Siding Contractors 29 6% 1.38 $28,600
Energy Efficiency Other Building Finishing Contractors 26 38% 0.80 $41,444

32




Ne w Ha mp sebniEdoremysand Ghdustries: Current employment and future opportunities

Smart Tech Building inspection services 25 36% 1.50 $59,800
Energy Efficiency Plywood and engineered wood product mfg. 17 35% 0.17 $42,484
Smart Tech Drafting services 12 14% 1.13 $47,632
Energy Efficiency Land Subdivision 12 -4% 0.26 $53,924
Energy Efficiency Metal Window and Door Manufacturing 10 0.09 $45,500
Smart Tech Geophysical surveying and mapping services 7 27% 0.53 $41,548
Renewable Energy "Wood Manufacturing"* 0.00
Environmental Services | Administration of Environmental Quality Programs

Green Transportation Commuter Rail Systems 0.00

Green Transportation Other Urban Transit Systems 0.00

Renewable Energy Biofuel Production 0.00
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Appendix B: Detailed Output of Rockingham County Green Industry
Employment in 2007

Eclieneg Location AAW
Green Industry NAICS Industry Employment Employment Quotient 2007
2001-2007
Energy Efficiency Non-metallic and mineral mfg 327 6% 1.89 $59,904
Energy Efficiency "Plumbing, Heating, and Air-Conditioning Contractors " 309 -5% 1.19 $48,984
Environmental Services | Engineering Services 295 18% 0.94 $66,040
Smart Tech Computer and Electronic Product Mfg. 279 -41% 2.05 $80,028
Energy Efficiency Electrical Contractors 272 1% 0.86 $44,252
Environmental Services | Water and Sewer Line and Related Structures Construction 203 21% 0.97 $53,612
Smart Tech Electronic instrument manufacturing 198 76% 1.68 $73,112
Smart Tech Machinery Mfg. 179 81% 142 | $55,276
Smart Tech Computer systems design and related services 170 4% 1.19 $70,772
Environmental Services | Environmental Consulting Services 161 -3% 2.01 $60,216
Smart Tech Semiconductor and electronic component mfg. 150 -58% 2.08 $53,196
Smart Tech Management and technical consulting services 147 -5% 0.75 $85,176
Smart Tech Electronics and appliance stores 126 22% 2.13 $38,844
Environmental Services | Testing Laboratories 113 10% 0.72 $54,132
Environmental Services | Waste Treatment and Disposal 106 7% 0.99 $63,232
Energy Efficiency Lumber and const. supply merchant wholesalers 99 63% 1.80 $52,000
Energy Efficiency Drywall and Insulation Contractors 93 43% 0.77 $41,704
Smart Tech Software publishers 85 -28% 3.20 | $97,084
Smart Tech Scientific research and development services 83 -52% 0.40 | $119,444
Smart Tech Architectural services 59 13% 0.80 $52,104
Energy Efficiency All Other Specialty Trade Contractors 50 -35% 0.50 $35,724
Energy Efficiency Residential Remodelers 35 3% 1.12 $37,960
Environmental Services | Remediation and Other Waste Management Services 35 -4% 1.17 $50,492
Environmental Services | "Water, Sewage and Other Systems" 29 0.59 $58,500
Environmental Services | Other Scientific and Technical Consulting Services 20 57% 0.62 | $111,592
Smart Tech Other surveying and mapping services 16 -3% 1.18 $41,184
Energy Efficiency Other Building Finishing Contractors 12 1.56 $43,524
Energy Efficiency Commercial and Institutional Building Construction 11 -53% 0.17 $66,196
Green Transportation Trasnportation Equipment Manufacturing 9 0.03 $43,524
Energy Efficiency "Apparatus and Equipment, Wiring Supplies Wholesalers" 8 0.48 $68,588
Energy Efficiency Siding Contractors 7 -11% 1.59 $26,104
Energy Efficiency Glass and Glazing Contractors 7 -59% 0.40 $44,044
Energy Efficiency Industrial Building Construction 6 -45% 0.32 $49,400
Energy Efficiency Roofing Contractors 6 -19% 0.30 $29,016
Energy Efficiency Land Subdivision 5 44% 0.50 $41,756
Smart Tech Landscape architectural services 4 -20% 0.29 $25,272
Smart Tech Geophysical surveying and mapping services 4 -1% 1.22 $49,764
Smart Tech Building inspection services 2 57% 0.59 $30,992
Smart Tech Drafting services 2 178% 0.72 $54,028
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Energy Efficiency Metal Window and Door Manufacturing 0.00
Energy Efficiency Plywood and engineered wood product mfg. 0.00
Renewable Energy "Wood Manufacturing™* 0.00
Environmental Services | Administration of Environmental Quality Programs

Green Transportation Bus and Other Motor Vehicle Transit Systems 0.00
Green Transportation Commuter Rail Systems 0.00
Green Transportation Interurban and Rural Bus Transportation 0.00
Green Transportation Mixed Mode Transit Systems 0.00
Green Transportation Other Urban Transit Systems 0.00
Renewable Energy Biofuel Production 0.00
Renewable Energy Hydroelectric Power Generation 0.00
Renewable Energy Other Electric Power Generation 0.00
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