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Why should Boston lead the way to 100% 
renewable energy? 
Boston&residents&are&feeling&the&impacts&of&our&dependence&on&dirty&energy&like&oil&and&gas&—&from&
rising&sea&levels&and&severe&storms&to&asthma&attacks&and&missed&days&of&school&and&work.&

Over&the&years,&Boston&has&often&been&a&leader&in&efforts&to&expand&clean&energy,&reduce&harmful&air&
pollution,&and&fight&climate&change.&Now,&with&federal&leaders&doing&everything&they&can&to&keep&the&
nation&hooked&on&fossil&fuels,&it’s&time&for&local&officials&to&step&up&again.&

In&order&to&improve&the&health,&safety,&and&quality&of&life&for&city&residents,&Boston’s&leaders&should&
accelerate&the&move&to&a&carbonBfree&future&and&join&dozens&of&other&U.S.&cities&in&committing&to&
achieve&100%&renewable&energy&economyBwide&by&midBcentury.&

&

Boston is at risk from global 
warming 

As&pollution&from&coal,&oil,&and&gas&changes&our&
climate,&Boston&can&expect&to&see&significant&imB
pacts.&If&we&fail&to&achieve&rapid&reductions&in&global&
warming&pollution&worldwide,&the&effects&of&climate&
change&will&likely&grow&much&worse&for&Boston&in&
the&coming&decades.&

As&part&of&Climate&Ready&Boston,&the&city’s&climate&
adaptation&plan,&researchers&assessed&the&likely&
future&impacts&of&global&warming&in&Boston.&If&we&
continue&along&our&current&trajectory,&by&2070&
Boston&could&experience&up&to&90&days&of&temperaB
tures&above&90&°F&each&year,&with&up&to&33&days&
above&100&°F.&Heavy&rainstorms&will&become&more&
severe,&while&sea&levels&could&rise&by&up&to&7.4&feet&
by&the&end&of&the&century.&

Even&with&only&3&feet&of&sea&level&rise,&significant&
flooding&would&occur&during&high&tides,&on&days&
when&there&is&no&storm.&Between&10&and&20&percent&

of&the&land&in&the&city’s&most&atBrisk&neighborhoods&
—&Charlestown,&East&Boston,&Downtown,&and&South&
Boston&—&would&be&flooded&during&a&normal&
monthly&high&tide.&

The&impacts&of&global&warming&are&expected&to&be&
more&severe&for&vulnerable&populations&in&Boston,&
including&senior&citizens,&lowBincome&people,&and&
people&of&color.1&

Although&Boston&can’t&stop&the&worst&impacts&of&
global&warming&on&its&own,&the&city&can&take&major&
steps&to&reduce&carbon&emissions&while&setting&a&
bold&example&for&other&cities&to&follow.&

Dirty energy is harming our 
health 

Pollution&from&oil&and&gas&used&for&electricity,&transB
portation,&and&heating&is&harming&our&health.&NitroB
gen&oxides&and&volatile&organic&compounds&combine&
to&form&smog,&which&contributes&to&respiratory&
conditions&ranging&from&coughing&and&wheezing&to&
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asthma&and&even&permanent&lung&damage.&ParticuB
late&matter&can&cause&similar&respiratory&symptoms,&
and&is&also&linked&to&cardiovascular&disease&and&
premature&birth.2&

In&2015,&the&Boston&metropolitan&area&experienced&
92&days&with&elevated&particulate&matter&pollution,&
and&41&days&with&elevated&smog&pollution.&These&
numbers&don’t&account&for&the&fact&that&people&who&
live&or&work&near&highways,&industrial&facilities,&or&
airports&often&experience&even&higher&levels&of&
dangerous&pollution.3&

A future powered by renewable 
energy is within reach 

Clean&energy&has&grown&rapidly&in&Massachusetts&in&
recent&years.&Today,&there&is&more&than&300&times&
as&much&solar&capacity&installed&in&Massachusetts&as&
there&was&ten&years&ago.4&State&officials&recently&
made&a&major&commitment&to&offshore&wind.5&ComB
panies&working&in&solar,&wind,&energy&efficiency,&and&
other&clean&energy&technologies&currently&employ&
more&than&100,000&people&in&Massachusetts.6&

Massachusetts&has&enormous&clean&energy&potenB
tial,&with&solar&capable&of&providing&twice&as&much&
electricity&as&the&entire&state&uses&each&year,&and&
offshore&wind&capable&of&powering&the&state&eleven&
times&over.7&

A&recent&report&from&the&Environment&MassachuB
setts&Research&&&Policy&Center&examined&seven&
detailed&studies&of&high&renewable&energy&scenariB
os,&and&concluded&that&there&are&no&insurmountable&
technological&or&economic&barriers&to&powering&the&
nation&with&100&percent&renewable&energy&from&
sources&like&solar&and&wind.8&

Boston has a history of climate 
action 

In&2007,&thenBmayor&Thomas&Menino&signed&an&
executive&order&on&climate&change,&committing&
Boston&to&reduce&its&carbon&emissions&by&at&least&80&
percent&by&2050.&To&help&achieve&this&goal,&Mayor&
Menino&directed&city&officials&to&create&a&communiB
tyBwide&energy&and&greenhouse&gas&inventory&and&
establish&a&comprehensive&Climate&Action&Plan.&The&
order&also&pledged&that&the&city&would&lead&by&exB
ample&by&increasing&energy&efficiency&and&reducing&
fossil&fuel&use&associated&with&municipal&buildings&
and&operations.9&Boston’s&communityBwide&Climate&
Action&Plan&was&released&in&2011&and&updated&in&
2014.&

In&his&2017&State&of&the&City&address,&Mayor&Martin&
Walsh&doubled&down&on&the&city’s&climate&action&
commitment,&promising&to&make&Boston&carbonB
neutral&by&2050.10&Boston&does&not&yet&have&a&plan&
to&meet&this&commitment,&but&officials&and&reB
searchers&are&developing&strategies&to&make&Boston&
carbonBneutral&as&part&of&the&next&revision&of&the&
city’s&Climate&Action&Plan.&

The&city’s&overall&emissions&have&declined&by&17&
percent&since&2005,&but&some&sectors,&such&as&
transportation&and&heating,&have&shown&less&proB
gress.11&Meeting&Mayor&Walsh’s&carbon&neutral&
commitment&will&require&the&city&to&expand&existing&
clean&energy&and&energy&efficiency&programs,&while&
adopting&new&policies&to&reduce&emissions&and&
rapidly&transition&to&100&percent&renewable&energy&
across&all&sectors.&

It’s up to cities to lead 

In&his&first&months&in&office,&President&Donald&Trump&
has&announced&plans&to&withdraw&from&the&Paris&
Climate&Agreement&and&begun&to&roll&back&some&of&
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the&country’s&key&climate&and&clean&energy&policies,&
such&as&the&Clean&Power&Plan.&

The&problems&posed&by&our&dependence&on&dirty&
energy&are&more&urgent&than&ever,&especially&with&
the&federal&government&moving&in&the&wrong&direcB
tion.&City&officials&can&help&fill&this&leadership&gap&by&
adopting&an&ambitious&vision&for&our&clean&energy&
future&and&taking&bold,&innovative&steps&to&achieve&
it.&

Already,&36&U.S.&cities&have&committed&to&a&goal&of&
100&percent&renewable&electricity.&In&June,&the&U.S.&

Conference&of&Mayors&adopted&a&resolution&supB
porting&the&transition&to&100&percent&renewable&
energy&in&cities&across&the&country.12&

Mayor&Walsh&has&taken&positive&steps&recently&by&
pledging&to&uphold&the&goals&of&the&Paris&Climate&
Agreement&and&committing&to&make&Boston&carbonB
neutral.&Now,&it&is&up&to&the&Mayor&and&other&city&
officials&to&create&a&roadmap&that&will&transition&
Boston&to&100&percent&renewable&energy&as&quickly&
as&possible.&
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Recommendations 
To&accelerate&the&transition&to&100&percent&renewable&energy,&Boston&officials&should&look&to&the&most&
innovative,&forwardBthinking&policies&adopted&by&other&cities&across&the&country.&In&this&report,&we&
present&case&studies&of&leading&municipal&clean&energy&policies&across&12&different&sectors.&While&every&
city&is&different,&these&case&studies&serve&as&a&marker&for&what’s&possible&and&a&benchmark&to&measure&
Boston’s&efforts&against.&

Some&of&the&recommendations&below&have&been&included&in&city&planning&documents,&such&as&the&CliB
mate&Action&Plan&or&Go&Boston&2030,&but&have&not&yet&been&implemented;&some&are&currently&being&
implemented&on&a&limited&scale;&and&others&have&not&been&included&in&the&city’s&plans&at&all.&The&city&
should&move&quickly&to&follow&through&on&the&commitments&already&included&in&its&planning&docuB
ments,&and&scale&up&existing&pilot&programs&to&serve&all&residents,&businesses,&and&institutions&throughB
out&the&city.&

For&Boston&to&be&a&national&leader&on&clean&energy&and&climate&action,&city&officials&should&aim&to&
match&or&exceed&the&success&of&these&ambitious&policies&adopted&by&other&cities.&

Energy-efficient buildings 

1: Net zero buildings 

• Cambridge,+MA&adopted&a&detailed&plan&to&reduce&building&sector&emissions&by&70%&by&2040&
through&net&zero&carbon&requirements&for&new&and&existing&buildings.&&

• RECOMMENDATION:&Boston&should&create&a&net&zero&plan&with&specific&yearBbyByear&benchB
marks&and&policy&actions&to&reach&zero&emissions&from&the&building&sector,&and&act&quickly&to&
ensure&that&all&new&buildings&are&built&to&achieve&net&zero&carbon&standards.&

2: Energy efficiency in large buildings and institutions 

• Civic&leaders&in&Pittsburgh,+PA&created&the&Pittsburgh&2030&District&to&encourage&large&real&esB
tate&owners&and&institutions&to&improve&the&energy&efficiency&of&their&buildings.&

• RECOMMENDATION:&Boston&should&build&on&successful&efforts&by&groups&such&as&the&Green&
Ribbon&Commission,&Health&Care&Without&Harm,&and&A&Better&City,&which&bring&together&health&
care&institutions,&universities,&and&businesses&to&reduce&emissions&from&their&properties.&
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Local renewable energy 

3: Solar-ready requirements and solar mandates 

• Austin,+TX&requires&new&singleBfamily,&multiBfamily,&and&commercial&buildings&to&have&a&“solarB
ready&zone”&on&their&roofs&capable&of&accommodating&a&solar&installation.&

• Lancaster,+CA&requires&new&residential&buildings&to&be&built&with&solar&panels&installed&on&their&
roofs.&

• RECOMMENDATION:&Boston&should&require&all&new&buildings&with&a&sufficient&solar&resource&to&
be&built&with&solar&panels,&as&part&of&achieving&a&net&zero&carbon&building&target.&

4: Renewable energy and energy efficiency in municipal buildings 

• Las+Vegas,+NV&powers&its&municipal&buildings&with&100&percent&renewable&electricity,&including&
energy&from&onBsite&solar&installations.&

• San+Francisco,+CA&improved&energy&efficiency&and&installed&solar&panels&at&the&Moscone&Center,&
the&city’s&largest&convention&center.&

• RECOMMENDATION:&Boston&should&adopt&a&goal&of&powering&all&of&its&municipal&facilities&with&
100%&renewable&electricity&by&2025.&Boston&should&require&new&municipal&buildings&to&be&built&
to&net&zero&carbon&standards,&complete&deep&energy&retrofits&on&existing&buildings,&and&install&
solar&panels&on&every&suitable&cityBowned&rooftop.&

5: Renewable energy for low-income residents 

• Washington,+D.C.&created&a&program&to&cover&the&full&cost&of&solar&installations&on&the&houses&of&
lowBincome&residents.&&

• RECOMMENDATION:&Boston&should&expand&access&to&clean&energy&and&energy&efficiency&for&
lowBincome&families&through&targeted&outreach&and&special&incentive&programs.&

6: Large renewable energy installations 

• Indianapolis,+IN&installed&29&megawatts&of&solar&at&the&Indianapolis&International&Airport&and&
Indianapolis&Motor&Speedway.&

• RECOMMENDATION:&Boston&should&pursue&opportunities&for&mediumB&and&largeBscale&renewB
able&deployment&in&the&city,&including&solar&installations&on&large&rooftops&and&over&parking&lots.&
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Renewable electricity supply 

7: Renewable power purchase agreements 

• In&Boston+and+Cambridge,+MA,&the&Massachusetts&Institute&of&Technology,&Boston&Medical&CenB
ter,&and&Post&Office&Square&Redevelopment&Corporation&signed&a&power&purchase&agreement&
for&146&gigawattBhours&of&clean&power&each&year&for&25&years&from&a&solar&farm&in&North&CaroliB
na.&

• RECOMMENDATION:&Boston&should&encourage&or&require&other&institutions&and&businesses&to&
follow&this&example,&and&to&procure&electricity&from&renewable&energy&installations&in&MassaB
chusetts&or&other&New&England&states&whenever&possible.&

8: Community choice aggregation 

• Marin+County,+CA&created&a&community&choice&aggregation&program&providing&a&default&of&at&
least&50&percent&renewable&electricity&to&residents&and&businesses.&

• RECOMMENDATION:&Boston&should&follow&the&example&of&nearby&communities&like&Arlington,&
Somerville,&and&Dedham,&and&immediately&create&a&community&choice&aggregation&program&
with&at&least&5B10&percent&additional&Class&1&renewable&energy&above&the&state’s&minimum&reB
quirements.&Boston&should&also&develop&a&more&comprehensive&program&that&would&bring&the&
city&to&100&percent&renewable&electricity&over&time.&

Clean transportation 

9: Electric vehicles 

• Chicago,+IL&introduced&electric&garbage&trucks&into&its&municipal&fleet,&and&the&Chicago&Transit&
Authority&purchased&electric&buses.&

• Sacramento+County,+CA&deployed&29&electric&school&buses&in&three&school&districts.&

• Portland,+OR&made&it&easier&for&residents&to&switch&to&electric&vehicles&by&simplifying&the&proB
cess&of&installing&a&home&charging&station&and&increasing&the&number&of&public&charging&stations.&

• RECOMMENDATION:&Boston&should&adopt&an&aggressive&plan&to&convert&municipal&vehicles&to&
electric&models,&including&heavier&vehicles&like&garbage&trucks&and&school&buses.&Boston&should&
also&make&it&easier&for&residents&to&install&charging&stations&at&their&homes&and&charge&their&
electric&vehicles&on&the&go.&
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10: Public transit 

• In&the&Bay+Area,+CA,&officials&are&planning&to&power&the&subway&system&with&100&percent&reB
newable&energy.&

• Cleveland,+OH&has&installed&3&bus&rapid&transit&lines,&resulting&in&improved&travel&speeds&and&inB
creased&ridership.&

• RECOMMENDATION:&Boston&should&move&ahead&with&plans&to&install&highBquality&bus&rapid&
transit&lines&in&key&corridors,&and&work&with&the&MBTA&to&power&the&transit&system’s&subways,&
buses,&and&trains&with&100%&renewable&electricity.&

Other technologies 

11: Renewable heating and cooling 

• Sitka,+AK&encouraged&residents&to&switch&to&air&source&heat&pumps&through&incentives&and&pubB
lic&education.&

• Boulder,+CO&is&creating&a&comprehensive,&cityBwide&strategy&to&shift&residential&heating&systems&
to&renewable&technologies.&

• RECOMMENDATION:&Boston&should&create&a&SolarizeBlike&program&to&make&it&easier&for&resiB
dents&and&businesses&to&switch&to&renewable&heating&and&cooling&technologies,&including&air&
source&heat&pumps,&ground&source&heat&pumps,&and&solar&thermal.&Boston&should&also&develop&
a&roadmap&to&shift&heating&and&cooling&for&all&buildings&in&the&city&to&renewable&technologies&by&
2050.&

12: Microgrids and energy storage 

• Fort+Collins,+CO&created&a&microgrid&connecting&businesses,&city&and&county&buildings,&and&the&
Colorado&State&University&campus,&allowing&for&increased&renewable&energy&penetration.&

• New+York,+NY&set&a&target&of&installing&100&megawattBhours&of&energy&storage&by&2020.&

• RECOMMENDATION:&Boston&should&set&an&energy&storage&target,&and&move&forward&with&miB
crogrids&and&other&community&energy&projects&that&prioritize&renewable&energy&resources.&
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Energy-efficient buildings 
Boston’s&commercial,&residential,&and&industrial&buildings&are&responsible&for&73&percent&of&the&city’s&
greenhouse&gas&pollution.13&The&first&step&towards&eliminating&this&pollution&is&to&reduce&the&energy&
consumed&to&heat,&cool,&and&power&these&buildings.&By&reducing&the&total&amount&of&energy&used,&we&
can&make&it&easier&to&replace&any&remaining&energy&with&clean&resources&like&solar&and&wind.&

In&recent&years,&net&zero&energy&buildings,&which&produce&as&much&energy&as&they&consume&on&an&anB
nual&basis,&have&become&more&common.&A&few&leading&cities&are&working&to&achieve&net&zero&carbon&
emissions&across&all&of&their&buildings,&meaning&that&all&greenhouse&gas&emissions&are&balanced&by&clean&
energy&production.&Major&businesses&and&real&estate&owners,&as&well&as&institutions&like&hospitals&and&
universities,&are&taking&a&close&look&at&their&energy&consumption&and&working&together&to&implement&
energy&efficiency&measures&across&entire&neighborhoods.&

1: Net zero buildings 

Cambridge, MA: Net Zero Action Plan 

Since&adopting&the&city’s&first&Climate&Protection&
Action&Plan&in&2002,&Cambridge&officials&have&
worked&to&reduce&carbon&emissions&communityB
wide&by&at&least&80&percent&by&the&year&2050.14&
Because&Cambridge&is&a&densely&populated&commuB
nity&with&walkable&neighborhoods&and&good&public&
transit&options,&most&of&the&city’s&greenhouse&gas&
emissions&come&from&heating&and&powering&its&
buildings&rather&than&from&transportation.&In&fact,&
the&building&sector&is&responsible&for&more&than&80&
percent&of&Cambridge’s&carbon&emissions.15&

In&2013,&responding&to&a&petition&brought&by&citizen&
activists,&city&officials&convened&the&Getting&to&Net&
Zero&Task&Force,&charged&with&developing&a&plan&to&
eliminate&emissions&from&Cambridge’s&buildings.&
The&task&force,&composed&of&business&and&instituB
tional&leaders,&issue&experts,&and&concerned&citiB
zens,&worked&to&determine&how&all&buildings&across&
the&city&could&reduce&their&energy&consumption,&
produce&onBsite&renewable&energy,&and&purchase&

off&site&renewable&energy&on&the&road&to&becoming&
net&zero&carbon.&

Task&force&members,&along&with&technical&experts,&
created&the&Net&Zero&Action&Plan,&which&was&formalB
ly&adopted&by&the&city&council&in&2015.&The&plan&lays&
out&a&roadmap&for&the&city&to&reduce&carbon&emisB
sions&from&the&building&sector.&Approximately&18&
percent&of&the&emission&reductions&are&expected&to&
come&from&new,&highlyBefficient&residential&and&
commercial&buildings,&while&51&percent&will&come&
from&retrofitting&existing&buildings.&The&remaining&
carbon&reductions&will&be&realized&with&CambridgeB
based&renewable&energy&(11&percent)&and&renewaB
ble&energy&from&the&electric&grid&(20&percent).16&&

The&plan&lays&out&five&major&action&areas&to&achieve&
net&zero&carbon&emissions.&First,&the&city&will&imB
prove&the&energy&efficiency&of&existing&buildings&by&
working&with&utility&companies&to&develop&a&custom&
energy&retrofit&program&based&on&performance&
standards,&and&by&exploring&a&requirement&for&enerB
gy&efficiency&retrofits&whenever&buildings&are&perB
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mitted&or&sold.&Second,&the&city&will&require&all&new&
construction&to&be&built&to&net&zero&energy&standB
ards,&beginning&with&municipal&buildings&in&2020&
and&phasing&in&requirements&for&residential,&comB
mercial,&and&institutional&buildings&by&2030.&Third,&
Cambridge&will&pursue&a&low&carbon&energy&supply&
strategy,&including&sourcing&energy&from&renewable&
installations&in&Cambridge&and&elsewhere&in&the&
region.&Fourth,&the&city&will&consider&creating&a&
“local&carbon&fund”&to&offset&emissions&from&buildB
ings&that&are&unable&to&achieve&a&net&zero&standard.&
Finally,&Cambridge&will&work&actively&to&communiB
cate&with&residents,&businesses,&and&institutions&
throughout&the&transition&to&net&zero&carbon.&

The&plan&sets&out&which&policies&will&be&implementB
ed&each&year&in&order&to&achieve&the&goal&of&reducB
ing&building&emissions&by&70&percent&by&2040.&

Since&the&release&of&the&Cambridge&Net&Zero&Action&
Plan,&other&Massachusetts&towns&and&cities,&includB
ing&Lexington,&have&begun&to&develop&similar&
plans.17&Cambridge&officials&have&taken&steps&to&
implement&the&city’s&plan,&including&the&recent&
launch&of&a&community&choice&aggregation&program&
that&includes&additional&solar&energy&from&panels&
installed&in&Cambridge.18&And&the&city&is&not&resting&
on&its&laurels;&in&fact,&Cambridge&city&councilors&
recently&passed&a&resolution&committing&to&achieve&
100&percent&renewable&energy&by&2035.19&202122&

In Boston: 

Unlike&Cambridge,&Boston&has&not&yet&adopted&a&road&map&to&get&to&net&zero&energy&for&its&building&sector.&
With&Boston&in&the&middle&of&a&building&boom,&now&is&the&perfect&time&for&city&officials&to&ensure&that&all&
new&buildings&are&designed&to&meet&a&citywide&net&zero&energy&goal.&Absent&proactive&efforts&by&Boston’s&
leaders,&new&buildings&will&likely&continue&to&use&natural&gas&for&heating,&and&developers&and&property&
owners&will&miss&opportunities&to&maximize&the&energy&efficiency&of&their&buildings,&putting&the&city’s&
climate&goals&further&from&reach.&

Boston&city&agencies&have&worked&together&to&pilot&the&construction&of&energy&positive&buildings,&which&
produce&more&energy&than&they&consume.&So&far,&energy&positive&buildings&have&been&completed&in&JamaiB
ca&Plain&and&Roxbury,&with&additional&projects&currently&in&development.20&

Historically,&Boston&has&been&a&leader&in&green&building&requirements.&In&2007,&Boston&adopted&a&requireB
ment&for&all&largeBscale&building&projects&to&adhere&to&LEED&Certification&standards,&through&Article&37&of&
the&zoning&code.&After&the&adoption&of&Article&37,&Boston&became&home&to&over&one&hundred&LEEDB
certified&buildings,&including&the&first&LEED&Platinum&high&rise.21&Although&LEED&certification&indicates&that&
builders&and&architects&have&taken&certain&steps&to&make&their&buildings&more&sustainable,&it&does&not&
guarantee&that&a&building&is&net&zero&energy&or&highly&energy&efficient.&LEEDBcertified&buildings&may&still&be&
heated&with&natural&gas,&and&developers&can&get&credit&for&steps&that&have&a&minimal&impact&on&energy&
use,&such&as&using&lowBVOC&(volatile&organic&compound)&building&materials&or&improving&stormwater&manB
agement.&

The&Boston&Clean&Energy&Coalition,&a&coalition&of&local&and&statewide&organizations,&is&currently&advocating&
for&a&net&zero&carbon&requirement&for&buildings&in&Boston.22&
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2: Energy efficiency in large buildings and institutions  

Pittsburgh, PA: 2030 District 

The&Pittsburgh&2030&District,&a&publicBprivate&partB
nership&launched&by&the&Green&Building&Alliance&in&
2012,&works&with&property&owners&to&improve&the&
sustainability&of&buildings&in&the&city’s&Downtown&
and&Oakland&neighborhoods.&To&date,&2030&districts&
have&been&established&in&17&cities&in&the&United&
States&and&Canada,&coordinated&by&the&organization&
Architecture&2030,&with&a&goal&of&transforming&the&
built&environment&to&reduce&energy&and&water&
consumption.23&The&Pittsburgh&2030&District&is&the&
largest&such&district&in&the&country&by&far,&including&
78.7&million&square&feet&of&real&estate.24&

The&Pittsburgh&2030&District&is&targeting&a&50&perB
cent&reduction&in&energy&use,&water&consumption,&
and&transportation&emissions&from&existing&buildB
ings&by&2030,&with&an&additional&goal&of&making&all&
new&buildings&and&major&renovations&carbon&neuB
tral.25&Participation&in&the&program&is&voluntary,&with&
businesses&and&institutions&representing&72.5&perB
cent&of&the&total&real&estate&square&footage&in&
Downtown&and&Oakland&currently&enrolled.26&Some&
of&the&city’s&largest&institutions&participate&in&the&
program,&including&Allegheny&General&Hospital,&
Carnegie&Mellon&University,&Duquesne&University,&
and&the&University&of&Pittsburgh.&

Since&2013,&2.64&billion&kBtu&of&energy&has&been&
saved&through&the&2030&District’s&efforts.&This&quanB
tity&of&energy&represents&$52&million&in&reduced&
energy&costs,&and&is&the&equivalent&of&an&SUV&driving&
nearly&4.5&billion&miles.27&

&With&each&of&the&participating&businesses&and&instiB
tutions,&an&energy&efficiency&baseline&was&estabB
lished&using&the&EPA’s&Energy&Star&Portfolio&ManagB
er,&which&is&an&online&tool&that&tracks&energy&and&
water&consumption,&as&well&as&the&2003&Commercial&
Building&Energy&Consumption&Survey&(CBECS).28&As&
of&2016,&the&partners&in&the&Pittsburgh&2030&District&
have&reduced&the&energy&consumption&of&their&
buildings&by&10.4&percent&and&transportation&emisB
sions&are&down&by&24.2&percent.29&&

While&some&of&the&participants&in&the&2030&District&
are&driven&by&environmental&concerns,&many&are&
also&motivated&by&the&energy&savings&that&their&
buildings&will&obtain.&The&Wyndham&Pittsburgh&
University&Center,&a&hotel,&replaced&a&kitchen&ventiB
lation&system&with&a&more&efficient&model,&saving&
$15,000&per&year.&The&Downtown&CityBCounty&BuildB
ing&improved&its&HVAC&system,&installed&LED&lighting&
fixtures,&and&replaced&hard&drives&with&a&virtual&
network,&reducing&energy&costs&by&more&than&
$106,000&annually.30&31323334

&
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In Boston: 

Through&the&Mayor’s&Carbon&Cup,&Boston&recognizes&major&businesses,&nonprofit&institutions,&and&comB
mercial&real&estate&companies&that&have&committed&to&reduce&their&carbon&emissions&by&at&least&35&perB
cent&by&2020.31&

The&Boston&Green&Ribbon&Commission&(GRC),&whose&members&include&major&businesses&and&nonprofit&
institutions&as&well&as&city&and&state&leaders,&works&to&develop&shared&strategies&for&fighting&climate&
change&in&coordination&with&the&city’s&Climate&Action&Plan.32&

Boston's&major&hospitals&participate&in&the&GRC’s&Health&Care&Working&Group,&coordinated&by&Health&Care&
Without&Harm,&and&chaired&by&the&CEOs&of&Partners&Healthcare&and&Boston&Medical&Center.&From&2011&to&
2015,&Boston’s&hospitals&saved&537&billion&Btu&through&their&energy&efficiency&efforts,&reducing&greenB
house&gas&emissions&by&the&equivalent&of&eliminating&126&million&miles&of&passenger&vehicle&travel.&These&
hospitals&reduced&their&electricity&consumption&by&13.1&percent&and&natural&gas&consumption&by&26.1&
percent.&Health&Care&Without&Harm&calculated&that&the&reduction&in&pollution&resulting&from&these&energy&
conservation&measures&saved&an&estimated&$1.6&million&in&societal&costs&and&helped&prevent&hundreds&of&
asthma&incidents&and&other&respiratory&symptoms.33&

The&GRC’s&Commercial&Real&Estate&Working&Group&works&to&reduce&greenhouse&gas&emissions&from&the&
city’s&commercial&buildings.&The&Commercial&Real&Estate&Working&Group&is&facilitated&by&A&Better&City,&
whose&Challenge&for&Sustainability&provides&toolkits&and&other&resources&for&major&real&estate&owners&and&
business&leaders&to&reduce&the&environmental&footprint&of&their&properties.34&
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Local renewable energy  
Renewable&energy&installations&in&American&cities&are&growing&rapidly.&As&of&the&end&of&2016,&the&top&
20&cities&for&solar&power&accounted&for&5&percent&of&the&country’s&solar&photovoltaic&capacity,&despite&
representing&only&0.1&percent&of&the&total&land&area.35&For&all&that&progress,&we’ve&only&just&begun&to&
tap&the&clean&energy&potential&of&our&cities.&A&recent&study&from&the&National&Renewable&Energy&LaborB
atory&found&that&Springfield&has&the&technical&potential&to&generate&29&percent&of&all&electricity&conB
sumed&in&the&city&with&rooftop&solar&panels,&while&for&Worcester,&the&technical&potential&for&rooftop&
solar&is&42&percent&of&electricity&consumption.36&

There&are&several&advantages&to&siting&clean&energy&generation&facilities&within&cities.&Producing&energy&
closer&to&where&it&is&consumed&can&help&to&reduce&energy&losses&and&offset&peak&electricity&demand.&
Installing&clean&energy&locally&also&ensures&that&the&financial&and&employment&benefits&flow&to&resiB
dents,&businesses,&and&institutions&within&the&city.&

Cities&are&taking&several&approaches&to&increase&local&renewable&energy&production.&Some&cities&are&
requiring&new&buildings&to&be&constructed&with&solar&panels&on&their&roofs,&or&at&least&to&be&built&“solarB
ready”&—&that&is,&with&roofs&that&are&free&of&obstructions&and&strong&enough&to&have&solar&panels&inB
stalled&at&a&later&date.&Other&cities&are&maximizing&solar&energy&production&on&cityBowned&buildings&and&
properties,&and&working&to&connect&lowBincome&communities&with&clean&energy&installations.&Finally,&
cities&are&taking&advantage&of&opportunities&to&install&mediumB&and&largeBscale&solar&and&wind&energy&
facilities.&&

3: Solar-ready requirements and solar mandates 

Austin, TX: Solar-ready requirements 
for new construction 

In&February&2017,&the&Austin&city&council&voted&to&
amend&the&local&building&code&to&require&new&buildB
ings&to&be&built&solar&ready.37&Though&it&is&the&third&
city&in&Texas&to&require&solarBready&construction,&
following&both&Houston&and&Lewisville,&it&is&the&first&
city&in&the&state&with&multiBfamily&and&commercial&
construction&requirements.38&&

Under&these&new&provisions,&the&city&will&require&all&
new&buildings&to&have&a&“solarBready&zone”&on&their&

roofs.&OneBfamily&and&twoBfamily&residential&buildB
ings&are&required&to&have&a&solarBready&zone&of&no&
less&than&240&square&feet&per&dwelling,&while&townB
houses&must&set&aside&at&least&160&square&feet&of&
solarBready&roof&space.&For&multiBfamily&buildings,&
the&requirement&is&at&least&35&percent&of&total&roof&
area.&These&zones&must&be&oriented&to&maximize&
solar&exposure&and&must&be&free&from&obstructions,&
and&the&building’s&electric&service&panel&must&be&
able&to&accommodate&a&solar&installation.&There&are&
some&exceptions&to&the&residential&requirements&—&
for&example,&if&the&roof&is&too&small&or&obstructed&
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from&sunlight&for&more&than&50&percent&of&annual&
daylight&hours.39&

For&commercial&buildings,&at&least&half&of&the&buildB
ing’s&“potential&solar&area”&must&be&built&to&solarB

ready&standards.&The&solarBready&zone&must&be&free&
from&obstructions.&

Austin’s&solarBready&ordinance&is&set&to&go&into&
effect&on&October&1,&2017.&

. .

Lancaster, CA: Solar mandate 

Since&2014,&the&city&of&Lancaster&has&required&solar&
installations&on&new&residential&construction.&This&
policy&requires&1&to&1.5&kilowatts&of&solar&capacity&
per&7,000BsquareBfoot&lot.&Builders&can&satisfy&this&
mandate&by&installing&solar&panels&on&every&house,&
or&meeting&the&requirement&on&an&aggregate&basis&
throughout&a&subdivision.&Mayor&Rex&Parris,&a&ReB
publican,&has&said&that&he&wants&to&make&Lancaster&
“the&solar&capital&of&the&world.”40&

Recently,&Lancaster&doubled&down&on&its&solar&
commitment&by&passing&a&policy&requiring&new&

homes&to&have&enough&solar&to&meet&the&building’s&
full&energy&needs,&estimated&at&two&watts&per&
square&foot.&Because&not&every&house&can&accomB
modate&that&much&rooftop&solar,&builders&can&also&
pay&a&fee&of&$1.40&per&square&foot&of&construction,&
or&a&installing&some&solar&and&paying&a&portion&of&
the&fee.&Homeowners&can&include&the&cost&of&solar&
in&their&mortgages,&without&needing&to&seek&sepaB
rate&financing.41&

The&plan&is&currently&awaiting&approval&by&the&CaliB
fornia&Energy&Commission&before&it&goes&into&effect.&
Lancaster&is&expecting&that&all&new&homes&will&be&
net&zero&energy&by&2020,&with&the&commercial&secB
tor&following&not&far&behind&in&2030.42&4344&

In Boston: 

Designing&new&buildings&with&an&eye&towards&utilizing&their&full&solar&potential&would&help&to&maximize&the&
percentage&of&Boston’s&electricity&that&can&be&generated&with&onBsite&solar&installations.&

Boston&has&yet&to&adopt&solarBready&requirements&or&solar&mandates&for&commercial&and&residential&buildB
ings.&The&Boston&Department&of&Neighborhood&Development&has&issued&guidelines&for&solarBready&design&
in&affordable&multiBfamily&housing&developments.43&

In&Massachusetts,&building&codes&are&set&at&the&state&level,&making&it&difficult&for&municipalities&to&use&the&
building&code&to&drive&additional&improvements&in&sustainability.&The&state&Board&of&Building&Standards&
and&Regulations&recently&adopted&a&solarBready&requirement&for&lowBrise&commercial&buildings&and&singleB
family&residential&buildings,&which&will&become&effective&by&January&2018.44&The&requirements&do&not&
include&multiBfamily&residential&buildings&or&taller&commercial&buildings.&

Unlike&the&building&code,&zoning&codes&are&set&by&individual&cities&and&towns.&Some&municipalities,&includB
ing&Cambridge,&are&exploring&ways&to&use&the&zoning&code&to&enact&solarBready&requirements.&
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4: Renewable energy and energy efficiency in municipal 
buildings 

Las Vegas, NV: 100% renewable 
electricity for municipal buildings 

In&December&2016,&the&city&of&Las&Vegas&became&the&
largest&American&city&to&power&all&of&its&municipal&
facilities&with&100&percent&renewable&electricity.45&
The&city&is&now&providing&clean&electricity&to&all&of&its&
municipal&buildings,&traffic&signals,&fire&stations,&
service&yards,&warehouses,&administrative&building,&
and&public&spaces,&as&well&as&more&than&50,000&
street&lights.&

In&2006,&Las&Vegas’s&thenBmayor&Oscar&Goodman&
signed&the&U.S.&Conference&of&Mayors&Climate&ProB
tection&Agreement.46&Las&Vegas&adopted&a&goal&of&
reducing&carbon&emissions&by&70&percent&below&
1990&levels,&with&onBsite&renewable&generation&a&
key&part&of&the&city’s&strategy.47&&In&November&2015,&
May&Carolyn&Goodman,&the&city’s&current&mayor,&
announced&that&Las&Vegas&would&achieve&100&perB
cent&renewable&electricity&for&its&municipal&buildB
ings,&through&a&partnership&with&the&utility&company&
NV&Energy.48&&Renewable&energy&has&become&a&
point&of&pride&for&Las&Vegas.&As&Mayor&Goodman&
said,&“We&can&brag&that&the&city,&this&city&of&Las&
Vegas,&is&one&of&the&few&cities&in&the&entire&world&
that&can&boast&using&all&of&its&power&from&green&
sources.”49&&

To&achieve&100&percent&renewable&electricity,&Las&
Vegas&pursued&three&complementary&strategies:&
installing&solar&panels&on&municipal&buildings,&imB
proving&energy&efficiency,&and&purchasing&renewaB
ble&power&from&an&offBsite&solar&farm.&The&city&inB
stalled&a&total&of&3&megawatts&of&solar&parking&canoB
pies&at&municipal&buildings&and&properties.&There&is&

also&a&3&megawatt&solar&plant&at&the&city's&Water&
Pollution&Control&Facility.50&Altogether,&the&city’s&
solar&installations&produce&12&million&kilowattBhours&
(kWh)&of&clean&energy&per&year,&accounting&for&
approximately&10&percent&of&annual&electricity&conB
sumption&in&municipal&buildings&and&facilities.51&

At&the&same&time&that&city&leaders&have&worked&to&
increase&solar&energy&production,&they&have&also&
reduced&the&total&amount&of&energy&consumed&in&
municipal&buildings.&Las&Vegas’s&new&City&Hall,&comB
pleted&in&2012,&is&a&good&example&of&how&energy&
efficiency&and&onBsite&renewable&energy&installaB
tions&go&handBinBhand.&The&building&has&highB
efficiency&windows,&insulation,&and&heating&and&air&
conditioning&systems,&plus&a&solar&installation&that&
meets&10&percent&of&the&electricity&demand.52&Other&
cityBowned&buildings,&including&the&Mob&Museum&
(originally&the&Las&Vegas&Post&Office)&and&the&nineB
story&Development&Services&Building,&have&received&
extensive&energy&efficiency&upgrades.53&Additionally,&
by&2013,&the&city&had&replaced&80&percent&of&existing&
streetlights&with&LED&fixtures,&which&use&less&energy&
than&other&outdoor&lighting&technologies.&In&total,&
the&city’s&energy&costs&have&decreased&from&$15&
million&in&2008&to&less&than&$10&million&in&2016.54&&

Even&with&these&extensive&energy&efficiency&
measures,&the&city’s&onBsite&solar&installations&don’t&
produce&enough&electricity&to&meet&all&of&the&energy&
consumed&in&municipal&buildings&and&facilities.&To&
make&up&the&difference,&Las&Vegas&purchases&most&
of&its&municipal&electricity&from&Boulder&Solar&1,&a&
100&MW&photovoltaic&plant&in&Boulder&City,&near&Las&
Vegas.&The&city&will&also&obtain&some&of&its&electriciB
ty&from&the&Hoover&Dam,&approximately&35&miles&
away,&beginning&in&October&2017.55&
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San Francisco, CA: Solar and energy 
efficiency at the Moscone Center 

In&2001,&San&Francisco&residents&passed&ballot&
measures&establishing&the&Mayor’s&Energy&ConserB
vation&Account&(MECA)&and&allowing&city&leaders&to&
issue&bonds&to&pay&for&solar&installations&on&municiB
pal&buildings.56&&

In&2004,&under&Mayor&Gavin&Newsom,&San&Francisco&
launched&the&Moscone&Center&Energy&Project+to&
install&solar&panels&and&improve&energy&efficiency&at&
San&Francisco’s&primary&convention&and&exhibition&
center.&The&city&installed&5,400&photovoltaic&panels&
on&the&Moscone&Center&roof,&covering&a&surface&
area&of&60,000&square&feet.57&The&installation&proB
duces&enough&clean&electricity&to&power&550&homes&
on&an&annual&basis,&equivalent&to&5%&of&the&convenB
tion&center’s&electricity&consumption.58&At&the&time&
it&was&built,&the&Moscone&Center&solar&installation&
was&the&largest&municipallyBowned&renewable&powB
er&system&in&the&country.&In&addition&to&generating&

local,&clean&energy,&the&solar&panels&protect&
Moscone&Center’s&roof&from&ultraviolet&rays&and&
thermal&degradation,&prolonging&the&roof’s&life&and&
decreasing&heating&and&cooling&demands.&

The&city&also&improved&the&energy&efficiency&of&the&
Moscone&Center&by&upgrading&the&facility’s&lighting&
and&other&building&systems.&These&upgrades&reB
duced&annual&energy&usage&by&21&percent&and&saved&
4.2&million&kilowattBhours&of&electricity&annually.59&

The&$8.1&million&solar&and&energy&efficiency&project&
was&funded&by&MECA,&along&with&rebates&from&the&
California&Public&Utilities&Commission&and&the&CaliB
fornia&Energy&Commission.60&The&solar&installation&
and&energy&efficiency&upgrades&were&projected&to&
reduce&carbon&dioxide&emissions&by&1,933&tons&per&
year,&the&equivalent&of&avoiding&4.6&million&miles&of&
driving.61&

Currently,&there&are&19&solar&energy&installations&on&
municipal&buildings&and&facilities&in&San&Francisco,&
with&a&total&capacity&of&7.9&megawatts.62&6364

In Boston: 

Boston&has&already&made&some&progress&in&improving&energy&efficiency&and&installing&renewable&energy&at&
municipal&buildings.&New&highBefficiency&LED&exterior&lighting&at&City&Hall&reduced&energy&costs&by&$12,000&
annually,&while&interior&lighting&and&HVAC&upgrades&at&the&Central&Library’s&Johnson&Building&are&expected&
to&save&$22,000&per&year.63&

Boston&has&completed&a&preliminary&analysis&identifying&city&buildings&where&cost&savings&from&energy&
efficiency&upgrades&would&cover&the&cost&of&the&improvements.&Officials&expect&to&complete&the&first&
phase,&targeting&the&largest&opportunities&for&savings,&by&the&end&of&2017,&with&further&upgrades&anticiB
pated&in&future&years.&City&officials&have&also&examined&what&it&would&take&to&supply&Boston’s&municipal&
buildings&with&clean&energy&from&onBsite&solar&installations&or&by&purchasing&renewable&energy&credits&
(RECs).64&

While&REC&purchases&are&one&way&to&meet&municipal&energy&demand&with&renewable&sources,&city&officials&
should&utilize&onBsite&renewable&electricity&generation&and&energy&efficiency&as&their&first&strategies,&in&
order&to&maximize&the&benefits&to&local&residents,&businesses,&and&the&environment.&If&the&city&does&purB
chase&RECs,&the&credits&should&come&from&Class&1&renewable&energy&projects.&
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5: Renewable energy for low-income residents+

Washington, D.C.: Solar Advantage 
Plus program 

Washington’s&clean&energy&plan&aims&to&have&at&
least&50&percent&of&the&city’s&electricity&come&from&
renewable&sources&by&2032.65&To&help&achieve&this&
goal,&the&District’s&government&has&prioritized&makB
ing&clean&energy&opportunities&more&widely&availaB
ble&to&lowBincome&residents.&

In&January&2015,&the&District&Department&of&the&
Environment&and&the&DC&Sustainable&Energy&Utility&
(DCSEU)&launched&the&yearBlong&Solar&Advantage&
Plus&program&to&support&the&installation&of&solar&
panels&on&the&houses&of&lowBincome&residents.&
Rebates&from&the&Solar&Advantage&Plus&Program&
covered&the&full&cost&of&solar&panels&on&homes&

owned&or&rented&by&lowBincome&families.&The&DisB
trict&allocated&$1.4&million&for&the&program,&with&a&
goal&of&installing&134&solar&photovoltaic&systems&on&
lowBincome&households.66&

Currently,&officials&in&the&District&of&Columbia&are&
developing&a&new&solar&initiative&called&Solar&for&All,&
aimed&at&increasing&solar&energy&deployment&and&
ensuring&that&the&benefits&of&solar&are&available&to&
small&businesses,&nonprofits,&seniors,&and&lowB
income&residents.67&The&program&will&work&to&reB
duce&electricity&bills&for&at&least&100,000&lowBincome&
households&by&half&by&the&end&of&2032.68&AdditionalB
ly,&officials&have&announced&Solar&Works&DC,&a&proB
gram&that&will&train&more&than&200&lowBincome&
residents&for&careers&in&the&solar&industry&and&install&
solar&panels&for&up&to&300&lowBincome&families&over&
the&next&three&years.69&70717273

In Boston: 

Solar&panels&have&been&installed&on&the&roofs&of&several&affordable&housing&developments&in&Boston,&inB
cluding&installations&developed&by&Boston&Community&Capital&at&the&Mishawum&Park&Apartments&in&
Charlestown&and&Old&Colony&Homes&in&South&Boston.70&The&Levedo&Building&in&Codman&Square,&a&project&
of&the&Codman&Square&Neighborhood&Development&Corporation,&includes&rooftop&solar&panels&that&proB
vide&about&25&percent&of&the&power&for&common&areas&in&the&24Bunit&building.71&

Providing&access&to&solar&energy&for&lowBincome&families&who&rent&units&in&nonBaffordable&housing&develB
opments&has&proven&more&difficult.&Recently,&Resonant&Energy&completed&the&pilot&phase&of&the&Boston&
Interfaith&Community&Solar&Project,&which&brought&solar&installations&to&Second&Church&in&Dorchester,&
Bethel&AME&Church&in&Forest&Hills,&and&the&Church&of&Saint&Augustine&and&Saint&Martin&in&the&South&End.&
The&project&was&originally&intended&to&be&larger,&with&excess&energy&from&the&solar&panels&going&to&lowB
income&families&in&surrounding&neighborhoods,&but&cuts&to&the&value&of&credits&under&the&state’s&solar&net&
metering&program&required&project&organizers&to&scale&it&back.72&Resonant&Energy&is&currently&working&on&a&
portfolio&of&18&solar&installations&benefitting&residents&and&small&businesses&in&Codman&Square.&

In&October&2016,&Newton&announced&the&Community&Solar&Share&Initiative,&which&will&allocate&a&portion&of&
the&electricity&generated&by&a&solar&installation&on&a&cityBowned&property&to&lowBincome&residents.73&
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6: Large renewable energy installations+

Indianapolis, IN: Solar installations at 
the Indianapolis International Airport 
and Indianapolis Motor Speedway 

In&2008,&Indianapolis&Power&&&Light&established&a&
feedBin&tariff&to&pay&solar&owners&for&the&renewable&
electricity&they&generate.74&This&feedBin&tariff&resultB
ed&in&the&construction&of&two&major&solar&installaB
tions:&the&IND&Solar&Farm&at&the&Indianapolis&InterB
national&Airport&and&the&IMS&Solar&Farms&at&the&
Indianapolis&Motor&Speedway.&Together,&these&solar&
projects&have&a&capacity&of&29&megawatts.75&

The&IND&Solar&Farm&is&a&20&megawattBinstallation&
covering&a&total&of&183&acres,&making&it&the&largest&

airportBbased&solar&farm&at&the&time&of&construction.&
Completed&in&2015,&the&IND&Solar&Farm&provides&
enough&clean&energy&to&power&3,650&homes&on&an&
annual&basis.76&The&project&was&privately&funded&and&
constructed&in&three&phases,&with&a&total&cost&of&
$55B65&million.77&&

Indianapolis'&second&major&solar&project&is&a&68Bacre&
installation&at&the&Indianapolis&Motor&Speedway.&At&
the&time&of&its&construction&in&2014,&IMS&Solar&Farm&
was&the&world’s&largest&solar&project&completed&at&a&
sporting&facility,&with&a&capacity&of&9.6&megawatts.&
The&installation&was&projected&to&reduce&carbon&
emissions&by&10,288&tons&per&year.78&798081

In Boston: 

Currently,&there&are&more&than&800&kilowatts&of&solar&capacity&at&Boston&Logan&International&Airport,&inB
cluding&installations&at&the&rental&car&center,&parking&garages,&and&terminal&buildings.&Additionally,&MassB
port&has&installed&51&kilowatts&of&solar&at&Hanscom&Field&in&Bedford,&and&20&buildingBintegrated&six&foot&in&
diameter&wind&turbines&at&the&Logan&Office&Center.79&Altogether,&these&renewable&energy&installations&
provide&enough&electricity&to&power&135&homes.80&

While&the&Boston&area&lacks&large&swaths&of&undeveloped&land&for&groundBmounted&solar&installations,&
there&are&other&opportunities&for&mediumB&and&largeBscale&renewable&deployment&in&the&city&—&for&examB
ple,&rooftop&solar&installations&on&big&box&stores,&warehouses,&and&university&buildings,&as&well&as&solar&
canopies&over&large&parking&lots.&

Boston&also&has&significant&wind&energy&potential.&The&Massachusetts&Water&Resources&Authority&has&
installed&a&1.5Bmegawatt&wind&turbine&in&Charlestown&and&two&600Bkilowatt&turbines&in&Deer&Island.&ToB
gether,&these&turbines&generate&more&than&5&million&kilowattBhours&of&electricity&and&save&around&
$600,000&every&year.81&
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Renewable electricity supply 

While&onBsite&renewable&electricity&generation&can&meet&a&significant&percentage&of&demand,&Boston&
will&also&need&to&import&solar&and&wind&power&from&beyond&city&limits&in&order&to&achieve&a&goal&of&100&
percent&renewable&energy.&Boston’s&residents,&small&and&large&businesses,&institutional&leaders,&and&
city&officials&all&have&a&role&to&play&in&determining&the&source&of&Boston’s&electricity.&

Through&power&purchase&agreements,&large&businesses&and&institutions&can&obtain&renewable&energy&
at&a&predictable&cost,&while&helping&to&ensure&that&more&solar&and&wind&energy&installations&are&built.&
Community&choice&aggregation&is&a&way&for&cities&and&towns&to&choose&the&default&electricity&supplier&
for&residents&and&businesses,&and&many&communities&have&used&aggregation&to&increase&the&amount&of&
clean,&local&energy&in&their&electricity&mix.&&

7: Renewable power purchase agreements 

Boston and Cambridge, MA: Solar 
power purchase agreement for the 
Massachusetts Institute of Technolo-
gy, Boston Medical Center, and Post 
Office Square Redevelopment Corpo-
ration 

In&2016,&three&BostonBarea&institutions&—&the&MasB
sachusetts&Institute&of&Technology&(MIT),&Boston&
Medical&Center&(BMC),&and&Post&Office&Square&ReB
development&Corporation&—&announced&a&25Byear&
collaborative&agreement&to&purchase&clean&energy&
from&a&solar&farm&in&North&Carolina.82&This&power&
purchase&agreement&(PPA),&spearheaded&by&A&BetB
ter&City,&is&expected&to&result&in&the&production&of&
146&gigawattBhours&of&clean&power&and&avoid&a&total&
of&119,500&metric&tons&of&carbon&dioxide&emissions&
every&year,&the&equivalent&of&taking&25,250&cars&off&
the&road.83&

A&Better&City,&an&organization&representing&more&
than&130&member&companies&in&and&around&Boston,&

developed&the&idea&of&a&collaborative&power&purB
chase&agreement&in&response&to&a&$100,000&RenewB
able&Energy&Leadership&Prize&offered&by&the&Boston&
Green&Ribbon&Commission,&with&funding&from&the&
Barr&Foundation.&A&Better&City&hired&CustomerFirst&
Renewables&to&consult&through&the&PPA&process&and&
arrange&prices,&terms&and&conditions.84&ConsumB
erFirst&Renewables&reviewed&41&bids,&including&
projects&in&14&states,&before&deciding&on&the&Summit&
Farms&solar&project&in&North&Carolina.&

The&Summit&Farms&project,&owned&and&operated&by&
Dominion&Resources,&includes&255,000&new&solar&
panels&over&650&acres.&The&construction&of&the&
project&took&six&months&and&created&more&than&
1,000&jobs&in&the&process.&

The&three&institutions&agreed&to&buy&the&rights&to&
the&power&generated&by&Summit&Farms&for&25&years,&
with&73&percent&of&the&electricity&purchased&by&MIT,&
23&percent&by&BMC,&and&the&remaining&1&percent&by&
the&Post&Office&Square&Redevelopment&Corporation,&
which&operates&a&parking&garage&and&a&park&in&
downtown&Boston.&BMC&and&Post&Office&Square’s&
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purchases&are&equivalent&to&100&percent&of&their&
annual&electricity&consumption,&while&MIT’s&portion&
reduces&the&net&emissions&from&purchased&electriciB
ty&used&on&its&campus&by&17&percent.85&

MIT’s&share&of&the&agreement,&at&44&megawatts,&is&
the&largest&renewable&energy&purchase&by&an&acaB
demic&institution&in&the&eastern&United&States,&while&
Post&Office&Square’s&agreement&was&the&smallest&
utilityBscale&PPA&ever,&demonstrating&that&aggregaB
tion&can&expand&access&to&the&renewable&procureB
ment&market&for&buyers&who&would&otherwise&be&
excluded.&All&three&institutions&are&purchasing&and&
retiring&the&renewable&energy&credits&(RECs)&from&
the&Summit&Farms&project,&ensuring&that&the&clean&
energy&will&count&toward&their&emission&reduction&
goals.86&

The&institutions&participating&in&the&project&were&
motivated&by&a&shared&desire&to&reduce&their&greenB
house&gas&emissions&and&make&a&longBterm&comB
mitment&to&clean&energy,&while&avoiding&the&uncerB
tainty&generated&by&fluctuating&energy&prices.87&The&
institutions&will&purchase&electricity&from&the&proB
ject&at&a&fixed&price,&which&is&expected&to&be&result&
in&cost&savings&over&the&25Byear&agreement.88&&

The&project&will&also&support&research&and&educaB
tion&at&MIT.&The&school&will&collect&detailed&data&on&
the&performance&of&the&North&Carolina&installation,&
and&compare&it&to&data&from&identical&solar&panels&
installed&within&the&MIT&campus.89&9091

In Boston: 

Electricity&consumed&by&Boston’s&commercial&and&industrial&buildings&is&responsible&for&28&percent&of&
greenhouse&gas&emissions&cityBwide,&according&to&a&2013&inventory.90&If&more&of&the&city’s&large&businessB
es,&hospitals,&universities,&and&commercial&real&estate&owners&entered&into&power&purchase&agreements&
for&solar&or&wind&power,&it&would&go&a&long&way&toward&helping&Boston&to&achieve&100&percent&renewable&
energy.&

Recently,&Partners&HealthCare&announced&plans&to&purchase&clean&energy&from&a&28.8Bmegawatt&wind&
farm&in&New&Hampshire.&The&project&will&reduce&carbon&emissions&by&the&equivalent&of&taking&more&than&
10,000&cars&off&the&road.91&

Boston&should&encourage&or&require&large&commercial&real&estate&owners,&businesses,&and&institutions&
purchase&their&energy&from&renewable&sources.&For&example,&as&part&of&a&cityBwide&net&zero&carbon&plan,&
Boston&could&require&building&owners&to&demonstrate&that&they&have&reduced&or&eliminated&carbon&emisB
sions&associated&with&powering&their&buildings,&through&a&combination&of&onBsite&renewable&energy&instalB
lations,&energy&efficiency&improvements,&and&offBsite&renewable&energy&purchases.&

To&the&greatest&extent&possible,&institutions&and&businesses&should&purchase&power&from&renewable&enerB
gy&installations&based&in&Massachusetts&or&other&New&England&states,&in&order&to&maximize&the&benefits&to&
our&regional&economy&and&accelerate&the&greening&of&New&England’s&electric&grid.&With&Massachusetts’&
first&offshore&wind&projects&expected&to&begin&construction&in&the&coming&years,&these&entities&could&enter&
into&longBterm&contracts&to&purchase&offshore&wind&energy.&
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8: Community choice aggregation 

Marin County, CA: Marin Clean 
Energy 

In&2008,&activists&and&leaders&in&Marin&County&
launched&an&effort&to&create&a&community&choice&
aggregation&program.&Marin&Clean&Energy&(MCE)&
began&providing&power&to&customers&in&12&municiB
palities&in&Marin&County&in&2010.&The&program&has&
since&expanded&to&include&Napa&County,&Richmond,&
Benicia,&and&other&nearby&cities,&now&serving&more&
than&250,000&accounts&and&providing&2,913&gigaB
wattBhours&of&electricity&each&year.92&

Through&MCE,&residents&and&business&owners&are&
enrolled&into&the&default&Light&Green&program&with&
at&least&50&percent&renewable&electricity,&at&a&cost&
similar&to&what&residents&would&pay&for&the&standB
ard&mix&of&electricity&from&the&local&utility&company,&
Pacific&Gas&&&Electric&(PG&E).&Customers&can&also&
upgrade&to&the&Deep&Green&program,&with&100&
percent&renewable&electricity&from&California&wind&
and&solar&projects,&for&about&$4&per&month&extra&for&
most&residential&customers.&MCE&also&recently&
launched&a&Local&Sol&option,&where&residents&can&
purchase&100&percent&renewable&energy&from&the&
Cooley&Quarry&in&Novato,&a&city&in&northern&Marin&
County.93&Customers&can&also&choose&to&opt&out&of&
MCE’s&programs&and&receive&PG&E’s&standard&serB
vice&with&33&percent&renewable&electricity.&

As&of&March&2017,&MCE&has&allocated&approximately&
$115,000&for&low&income&solar&rebates,&saved&cusB
tomers&$1&million&in&energy&costs,&and&provided&
more&than&$1&million&in&payments&to&solar&customB
ers&for&feeding&excess&solar&power&into&the&grid.94&
MCE&has&also&participated&in&the&construction&of&19&
megawatts&of&renewable&energy&projects,&including&
rooftop&solar&installations&at&the&San&Rafael&Airport&

and&the&Cost&Plus&World&Market&in&Larkspur,&and&
solar&parking&canopies&at&the&Buck&Institute&for&
Research&on&Aging.&

The&MCE&Solar&One&Project&in&Richmond,&scheduled&
to&come&online&in&late&2017,&will&be&the&largest&
publiclyBowned&solar&project&in&the&Bay&Area,&
providing&enough&power&for&3,417&homes&on&an&
annual&basis.&MCE&is&partnering&with&the&City&of&
Richmond’s&RichmondBUILD&program&to&place&lowB
income&residents&in&construction&jobs&associated&
with&the&Solar&One&Project.95&In&total,&MCE&estimates&
that&its&renewable&energy&projects&have&supported&
more&than&2,800&jobs&in&California.96&

Since&2010,&other&cities&and&counties&have&followed&
Marin&County’s&lead&in&establishing&community&
choice&aggregation&programs.&California&currently&
has&eight&operational&CCAs,&with&others&expected&to&
come&online&soon.&A&study&from&researchers&at&
UCLA&concluded&that&California’s&CCAs&reduced&
carbon&dioxide&emissions&by&600,000&metric&tons&in&
2016,&the&equivalent&of&taking&more&than&125,000&
passenger&vehicles&off&the&road.97&

Local&activists&in&California&are&working&to&develop&a&
“CCA&2.0”&model,&with&an&increased&emphasis&on&
local&renewable&energy&generation&and&equitable&
access&to&clean&energy,&particularly&for&lowBincome&
communities&and&people&of&color.&The&Local&Clean&
Energy&Alliance,&a&coalition&in&the&Bay&Area,&has&
articulated&a&vision&for&CCA&that&includes&social&
justice,&equity,&green&jobs,&and&workforce&developB
ment&as&key&goals,&alongside&sustainability&and&
public&health.98&The&Local&Clean&Energy&Alliance&is&
advocating&for&East&Bay&Community&Energy,&a&CCA&
program&covering&Alameda&County,&to&include&a&
strong&local&renewable&energy&program&when&serB
vice&begins&in&2018.99&100101102103
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In Boston: 

In&Massachusetts,&cities&and&towns&can&create&community&choice&aggregation&programs&with&the&approval&
of&the&state’s&Department&of&Public&Utilities.&More&than&115&cities&and&towns&have&been&approved&for&CCA&
at&some&point,&although&not&all&of&these&municipalities&are&currently&using&CCA.100&Boston&has&not&yet&esB
tablished&a&CCA&program.&

Although&many&Massachusetts&communities&have&pursued&aggregation&for&the&sole&purpose&of&reducing&
electricity&costs&for&residents&and&businesses,&there&is&growing&interest&in&using&CCA&as&a&tool&to&increase&
the&amount&of&renewable&energy&in&a&community’s&electricity&supply.&Communities&such&as&Arlington,&
Somerville,&and&Dedham&have&created&CCA&programs&with&additional&renewable&energy&at&a&cost&compaB
rable&to&what&residents&would&pay&for&standard&electric&service&from&their&utility&company.101&Brookline&
recently&created&a&CCA&program&with&25&percent&additional&renewable&energy&above&the&state’s&minimum&
requirement,&for&a&total&of&37&percent&renewable&energy.102&In&many&cases,&these&communities&have&
worked&closely&with&the&Metropolitan&Area&Planning&Council&to&secure&costBeffective&aggregation&contracts&
that&maximize&the&percentage&of&renewable&energy.&

In&pursuing&additional&renewable&energy&through&CCA,&Boston&and&other&cities&and&towns&should&prioritize&
the&purchase&of&Class&1&renewable&energy&credits&(RECs),&which&come&from&clean&energy&installations&in&
Massachusetts&and&nearby&states.&Credits&from&other&parts&of&the&country&may&be&cheaper,&but&it&is&often&
difficult&to&ensure&that&these&RECs&actually&represent&additional&renewable&energy&added&to&the&electric&
grid.&

In&the&short&term,&Boston&officials&should&adopt&a&CCA&program&that&includes&at&least&5B10&percent&addiB
tional&renewable&energy&from&Class&1&sources&on&top&of&the&state’s&minimum&requirement.&Boston&should&
also&study&the&potential&to&create&a&more&comprehensive&CCA&program&that&would&bring&the&city’s&default&
electricity&mixture&to&100&percent&renewable&energy&from&New&England&solar&and&wind&projects&over&time.&
The&city&should&consider&how&CCA&could&serve&as&a&tool&to&promote&local&renewable&energy&development&
and&economic&opportunity&for&Boston&residents&from&all&walks&of&life,&along&the&lines&of&the&“CCA&2.0”&
model&under&development&in&California.&

Currently,&the&Boston&Climate&Action&Network,&a&local&grassroots&organization,&is&running&a&campaign&to&
convince&Boston&to&adopt&a&CCA&program&with&5–10%&additional&renewable&energy.&The&campaign&has&
been&endorsed&by&City&Council&President&Michelle&Wu&and&City&Councilor&Matt&O’Malley,&along&with&severB
al&community&leaders&and&organizations.103&
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Clean transportation 
Transportation&is&responsible&for&nearly&27&percent&of&Boston’s&greenhouse&gas&emissions.104&In&addiB
tion&to&their&climate&impact,&gasBpowered&cars&and&trucks&are&also&major&sources&of&particulate&matter,&
smogBforming&emissions,&and&other&harmful&pollutants.&

Creating&a&transportation&system&powered&by&renewable&energy&will&require&several&parallel&strategies.&
Investing&in&pedestrian&and&bicycle&infrastructure,&improving&existing&bus&and&rail&lines,&and&expanding&
public&transit&services&will&reduce&the&need&for&people&to&travel&by&car.&GasBpowered&vehicles&should&be&
replaced&with&models&that&run&on&electricity,&and&that&electricity&should&be&generated&from&clean&
sources&like&solar&and&wind.&

Boston&can&take&advantage&of&two&transformative&innovations&in&the&transportation&sector.&First,&elecB
tric&vehicles,&including&passenger&cars&as&well&as&larger&vehicles&like&buses&and&garbage&trucks,&are&inB
creasingly&costBcompetitive.&A&recent&analysis&for&New&York&City&Transit&found&that&the&cost&of&an&elecB
tric&bus&is&$168,000&less&than&a&diesel&bus&over&a&12Byear&lifespan,&due&to&reduced&fuel&and&maintenance&
costs.105&Second,&bus&rapid&transit&lines&have&the&potential&to&provide&fast,&convenient&public&transporB
tation&in&neighborhoods&throughout&Boston&and&beyond.&&

9: Electric vehicles 

Chicago, IL: Electric garbage trucks 
and buses 

Chicago&and&nearby&communities&have&pioneered&
the&inclusion&of&electric&vehicles&across&the&public&
fleet,&including&larger&vehicles&like&buses&and&even&
garbage&trucks.&In&2012,&Chicago&officials&signed&a&
contract&to&buy&up&to&20&Motiv&electric&garbage&
trucks&over&five&years.&The&city&deployed&these&
trucks&on&routes&of&up&to&60&miles,&hauling&a&maxiB
mum&of&9&tons&of&trash&each.106&Each&truck&is&exB
pected&to&cut&oil&consumption&by&55&barrels&and&
reduce&carbon&emissions&by&23&tons&per&year.&As&an&
added&benefit,&the&trucks&produce&no&tailpipe&emisB
sions,&improving&air&quality&in&neighborhoods&along&
the&route.107&Charging&takes&approximately&8&hours&
using&Motiv&Universal&Fast&Chargers.108&

In&2014,&the&Chicago&Transit&Authority&(CTA)&purB
chased&two&electric&buses&funded&by&the&U.S.&DeB
partment&of&Transportation’s&TIGGER&II&and&Clean&
Fuels&grant&programs&and&a&grant&from&the&Chicago&
Metropolitan&Agency&for&Planning.&Each&bus&reB
placed&a&2001&dieselBconsuming&bus.&The&electric&
buses&take&3B5&hours&to&charge,&and&can&run&80B120&
miles&on&a&single&charge.&The&CTA&projected&that&
each&electric&bus&would&save&the&authority&$25,000&
annually&in&avoided&fuel&costs.&Additionally,&CTA&
estimated&that&each&bus&would&help&avoid&$55,000&
in&healthBrelated&costs&annually,&through&reduced&
pollution.&109&

The&implementation&of&these&two&buses&went&so&
well&that&the&CTA&has&already&made&plans&to&switch&
more&of&its&bus&fleet&to&electric.&The&authority&was&
awarded&a&$8.1&million&USD&federal&grant&by&the&
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Federal&Transit&Administration&to&buy&27&more&
standardBsized&electric&buses,&which&would&create&
the&largest&allBelectric&bus&fleet&in&the&US&so&far.110&
This&purchase&could&foreshadow&an&even&larger&
investment&in&electric&buses&in&the&near&future.&In&

2020,&the&CTA&will&purchase&1,000&buses,&more&than&
half&the&size&of&the&existing&fleet&of&1,888&buses,&and&
the&authority&is&considering&making&some&of&those&
new&buses&electric.111&

.

Sacramento County, CA: Electric 
school buses 

In&March&2017,&the&Sacramento&Metropolitan&Air&
Quality&Management&District&announced&plans&to&
introduce&29&electric&school&buses&throughout&SacB
ramento&County,&the&largest&deployment&of&electric&
school&buses&in&the&United&States&to&date.112&The&
electric&school&buses&have&been&introduced&in&three&
school&districts:&Twin&Rivers&Unified&School&District,&
Sacramento&City&Unified&School&District,&and&Elk&
Grove&Unified&School&District.113&The&purchase&of&the&

new&electric&buses,&as&well&as&the&electric&vehicle&
charging&infrastructure,&was&funded&by&the&CaliforB
nia&Air&Resources&Board&(CARB)&through&a&$7.5&
million&grant.114&

The&project&aims&to&reduce&heavyBduty&vehicle&
emissions&and&promote&the&acceptance&of&electric&
vehicle&technologies,&with&a&focus&on&reducing&polB
lution&in&communities&that&disproportionately&suffer&
from&the&health&impacts&of&poor&air&quality.&ParticiB
pating&school&districts&may&loan&the&electric&buses&
out&to&other&school&systems&in&order&to&promote&the&
shift&to&a&zeroBemission&bus&fleet.115&

.

Portland, OR: Electric vehicle charging 
stations and municipal fleet 

A&2016&study&by&Indiana&University’s&School&of&PubB
lic&and&Environmental&Affairs&ranked&Portland,&OreB
gon,&as&the&most&EVBfriendly&city&in&the&country.&
Portland&has&the&highest&perBcapita&number&of&
electric&vehicle&charging&stations&among&the&36&
cities&evaluated&in&the&study.116&

The&city&has&taken&several&steps&to&encourage&elecB
tric&vehicle&ownership,&including&simplifying&the&
process&to&acquire&a&home&charging&station&permit.&&
Portland&offers&innovative&selfBinspection&programs&
for&the&installation&of&residential&charging&stations.&
This&program&allows&certified&contractors&to&sign&off&
on&the&installation,&with&inspectors&conducting&only&

random&sample&inspections,&which&reduces&both&the&
costs&of&labor&and&installation.117&

Additionally,&public&charging&stations&are&widely&
available.&Throughout&the&state&of&Oregon,&more&
than&1,200&public&charging&stations&have&been&inB
stalled,&with&almost&12,500&EVs&sold&through&March&
2017.&118&

Portland&officials&are&also&leading&by&example.&In&
2015,&the&Portland&City&Council&adopted&a&policy&to&
replace&its&municipal&fleet&vehicles&with&electric&
vehicles&whenever&feasible.&Although&the&initial&
investment&per&car&was&higher,&the&city&found&that&
the&fuel&savings,&plus&government&incentives,&made&
electric&vehicles&costBcompetitive&with&gasBpowered&
vehicles.&By&April&2016,&the&city&had&purchased&50&
electric&vehicles,&representing&more&than&20&percent&
of&the&total&sedan&fleet.&119&120121122123124125

23 



 

 

 

 
  

In Boston:  

Boston&was&recently&ranked&eleventh&among&major&cities&for&electric&vehicle&policies,&suggesting&that&the&
city&has&taken&some&good&steps&but&could&do&more&to&encourage&electric&vehicle&adoption.120&

In&2011,&Boston&installed&22&dual&electric&vehicle&charging&stations&with&funding&from&the&Green&CommuniB
ties&division&of&the&state’s&Department&of&Energy&Resources.121&The&city&has&also&acquired&electric&vehicles&
and&charging&stations&through&the&Massachusetts&Department&of&Environmental&Protection’s&Electric&
Vehicle&Incentive&Program&(EVIP).122&

Massachusetts&will&receive&$75&million&from&the&settlement&resulting&from&the&Volkswagon&emissions&
scandal.&Boston&should&seek&a&share&of&this&funding&to&install&electric&vehicle&charging&stations&and&purB
chase&electric&school&buses.123&

Advocates&have&pushed&for&the&state’s&Board&of&Building&Regulations&and&Standards&(BBRS)&to&require&new&
buildings&to&be&built&“EVBready,”&with&the&electrical&infrastructure&in&place&to&support&the&installation&of&
electric&vehicle&charging&stations.&Designing&a&building&to&be&EVBready&makes&it&easier&and&less&costly&to&
install&charging&stations&at&a&later&date.&The&BBRS&considered&a&proposal&to&add&EVBready&requirements&to&
the&building&code&in&2016&but&did&not&adopt&it.124&

In&March&2017,&a&coalition&of&30&cities,&including&Boston,&announced&their&intent&to&purchase&114,000&
electric&vehicles.&This&coordinated&effort&is&intended&to&boost&electric&vehicle&demand&across&the&country,&
at&a&time&when&federal&officials&are&considering&weakening&clean&car&standards.&This&purchase&is&equivalent&
to&72&percent&of&all&plugBin&vehicles&sold&in&2016.125&
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10: Public Transit

Bay Area, CA: Powering mass transit 
with 100% renewable energy 

Commuters&on&the&Bay&Area&Rapid&Transit&(BART)&
system,&in&San&Francisco&and&surrounding&communiB
ties,&take&an&average&of&446,000&trips&every&weekB
day,&ranking&fifth&among&U.S.&subway&systems&for&
ridership.126&According&to&BART,&its&riders&save&nearB
ly&140,000&gallons&of&gas&and&avoid&2.7&million&
pounds&of&carbon&dioxide&every&weekday,&compared&
to&travel&by&car.127&

The&subway&and&elevated&rail&lines&in&the&BART&
system&run&on&electricity.&In&May&2017,&the&BART&
board&of&directors&adopted&a&goal&of&sourcing&50&
percent&of&the&system’s&electricity&from&renewable&
energy&by&2025&and&100&percent&by&2045,&making&it&
the&first&electrified&public&transit&system&in&the&
country&to&commit&to&a&100&percent&renewable&
electricity&target.&

As&part&of&meeting&this&goal,&the&agency&plans&to&
expand&onBsite&solar&generation,&adding&two&1B
megawatt&solar&plants&to&an&existing&halfBmegawatt&

solar&installation.&BART&will&secure&the&remainder&of&
its&renewable&energy&by&negotiating&directly&with&
power&suppliers.128&BART&issued&a&request&for&proB
posals&in&May,&and&expects&to&choose&suppliers&for&
10B&to&30Byear&contracts&by&December&of&this&
year.129&

While&announcing&the&commitment,&BART’s&SusB
tainable&Manager&Holly&Gordon&said,&“Given&that&
renewable&energy&supply&costs&have&fallen&signifiB
cantly&in&recent&years&and&have&approached&cost&
parity&with&other&supply&sources,&BART&has&an&opB
portunity&to&set&clean&energy&goals&that&are&both&
ambitious&and&realistic.”130&&

In&addition&to&its&renewable&energy&commitment,&
BART&is&working&to&reduce&energy&consumption&with&
the&purchase&of&1,081&efficient&train&cars.&The&new&
fleet&will&have&white&roofs&that&deflect&heat,&requirB
ing&less&energy&to&cool&the&interior.131&The&new&train&
cars&will&weigh&less&than&older&versions&and&include&
efficient&LED&lighting.132&Additionally,&train&cars&will&
use&sensors&to&detect&when&passengers&need&to&
enter&or&exit&and&open&doors&only&when&needed,&in&
order&to&reduce&heat&and&air&conditioning&losses.133&&

.

Cleveland, OH: Bus rapid transit 

Cleveland’s&HealthLine&is&a&sevenBmile&bus&rapid&
transit&(BRT)&corridor&that&links&the&city’s&two&major&
employment&hubs,&Downtown&and&University&Circle,&
reducing&travel&time&from&40&to&28&minutes.&Service&
is&offered&24&hours&a&day,&seven&days&a&week,&with&
buses&every&five&minutes&during&peak&times&and&
every&8B15&minutes&during&offBpeak&times.&&

The&HealthLine&BRT&was&opened&in&2008,&with&a&
total&cost&of&$200&million.134&The&line&includes&36&

stations,&with&offBboard&fare&collection,&platformB
level&boarding,&and&a&central&median&alignment&in&
order&to&improve&travel&times.135&The&corridor&also&
includes&bike&lanes.&&

By&2013,&ridership&had&increased&by&67&percent&
along&the&corridor,&with&the&HealthLine&carrying&
15,800&riders&per&day.136&&In&addition&to&the&health&
and&climate&benefits&associated&with&increased&
public&transit&use,&the&project&has&resulted&in&signifiB
cant&economic&benefits.&According&to&a&study&from&
the&Institute&for&Transportation&and&Development&
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Policy&(ITDP),&the&HealthLine&had&the&highest&returnB
onBinvestment&of&any&public&transit&project&in&the&
nation,&with&$114&in&economic&development&for&
every&dollar&invested.&The&Healthline&has&attracted&a&
total&of&$5.8&billion&in&development&around&the&
transit&line.&137&The&ITDP&recognized&the&HealthLine&
as&the&best&bus&rapid&transit&line&in&the&United&
States,&granting&it&a&silver&rating.138&

Cleveland&added&a&second&BRT&line,&the&Cleveland&
State&Line,&in&2014.&The&line&travels&along&4.1Bmile&
route&connecting&Downtown&Cleveland&to&Cleveland&
State&University.&After&one&year,&ridership&in&this&
corridor&increased&by&38&percent.&A&third&BRT&serB

vice,&the&MetroHealth&Line,&is&expected&to&open&in&
October&2017.139&

Cleveland’s&health&care&institutions&have&played&an&
active&role&in&expanding&the&region’s&BRT&system.&
The&Cleveland&Clinic&and&University&Hospital&will&
spend&up&to&$6.25&million&over&25&years&for&the&
naming&rights&for&the&HealthLine,&and&the&MetroB
Health&System&will&pay&up&to&$4&million&over&25&
years&for&the&MetroHealth&Line.&According&to&hospiB
tal&leaders,&Cleveland’s&BRT&lines&bring&several&beneB
fits&to&public&health,&including&reducing&air&pollution&
and&making&it&easier&for&residents&to&access&health&
services.140&141142143

  

In Boston: 

While&MBTA&subway&and&light&rail&service&runs&on&electricity,&commuter&trains&and&most&buses&in&the&BosB
ton&area&are&powered&by&diesel&or&natural&gas&engines.&In&order&to&achieve&a&transit&system&powered&by&
100&percent&renewable&energy,&the&MBTA&should&pursue&two&parallel&strategies:&increasing&the&amount&of&
renewable&energy&in&its&electricity&supply,&and&converting&buses&and&commuter&trains&to&run&on&electricity.&

The&MBTA&has&installed&solar&panels&and&wind&turbines&on&some&of&its&properties,&and&recently&announced&
plans&to&lease&space&at&37&of&its&parking&facilities&for&solar&installations.141&

Boston’s&closest&equivalent&to&bus&rapid&transit&is&the&MBTA’s&Silver&Line,&which&provides&service&from&
Downtown&Boston&to&Logan&Airport,&the&Seaport&District,&Roxbury,&and&the&South&End.&Another&Silver&Line&
service&is&scheduled&to&open&in&spring&2018,&connecting&Chelsea&and&East&Boston&with&downtown&Boston.&
Some&portions&of&the&Silver&Line&use&bus&rapid&transit&elements,&such&as&a&separated&right&of&way&and&offB
board&fare&collection,&but&other&portions&are&similar&to&a&standard&bus&line&running&in&mixed&traffic,&which&
can&cause&delays&and&slow&travel&time.&

The&Greater&Boston&BRT&Study&Group,&a&coalition&of&civic&and&business&leaders,&issued&a&report&in&2015&
identifying&12&corridors&with&the&technical&potential&to&accommodate&BRT&lines,&and&five&corridors&with&
“great&promise”&for&highBquality&BRT&service.142&The&BRT&Study&Group&has&continued&its&work&as&Boston&
BRT,&and&is&working&to&bring&“Gold&Standard”&BRT&service&to&Boston.143&

In&March&2017,&city&officials&released&Go&Boston&2030,&a&transportation&plan&that&aims&to&increase&public&
transit&ridership&by&oneBthird&while&reducing&oneBperson&car&trips&by&50%&by&2030.&The&plan&features&sevB
eral&proposals&for&Bus&Rapid&Transport&(BRT),&including&lines&connecting&Dorchester,&Roxbury,&and&MattaB
pan&with&the&Longwood&Medical&Area.&The&plan&also&includes&improvements&to&existing&Silver&Line&service.&
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Other technologies+
Moving&Boston&to&100&percent&renewable&energy&will&require&the&adoption&of&innovative&technologies&
across&all&sectors&of&the&economy&and&all&categories&of&energy&use.&Air&source&heat&pumps&and&ground&
source&heat&pumps&use&electricity&to&cool&and&heat&a&building&efficiently,&replacing&oil&and&gas&heating&
systems.&Energy&storage&systems&and&microgrids&can&enable&the&integration&of&larger&amounts&of&reB
newable&energy&onto&the&electric&grid.&

11: Renewable heating and cooling 

Sitka, AK: Air source heat pumps 

Sitka&is&a&community&in&the&Alaska&panhandle&with&a&
population&of&just&under&9,000.144&Currently,&99&
percent&of&Sitka’s&electricity&comes&from&two&small&
hydroelectric&plants,&Blue&Lake&and&Green&Lake.145&
Most&residents&heat&their&homes&with&fuel&oil,&but&
when&oil&prices&rise,&many&switch&from&oil&to&electric&
resistance&heating,&putting&a&strain&on&the&commuB
nity’s&electricity&supply.146&With&electricity&demand&
projected&to&increase&in&the&coming&years,&local&
leaders&have&searched&for&ways&to&reduce&energy&
consumption.&

One&promising&strategy&is&to&switch&to&air&source&
heat&pumps,&which&are&significantly&more&efficient&
than&electric&resistance&heaters.&Air&source&heat&
pumps&have&helped&Sitka&residents&save&money&on&
their&utility&bills,&while&making&minimal&demands&on&
the&community’s&overtaxed&electric&grid.&After&
switching&from&oil&heating&to&an&air&source&heat&
pump,&one&Sitka&family&reduced&its&monthly&oil&bill&
by&approximately&$300&while&spending&only&$20&
more&per&month&on&electricity.&As&of&July&2016,&
there&were&approximately&80&air&source&heat&pumps&
operating&in&Sitka.147&

The&Cold&Climate&Housing&Research&Center&(CCHRC)&
released&a&study&in&2015&examining&the&effectiveB

ness&of&air&source&heat&pumps&(ASHP)&in&the&region’s&
climate.&CCHRC&interviewed&30&customers,&with&all&
but&one&saying&that&the&air&source&heat&pump&proB
vides&their&home&or&commercial&space&with&“adeB
quate”&or&“expected”&heating&comfort.&This&latter&
finding&coincided&with&other&studies&conducted&in&
northeastern&and&northwestern&states.148&Air&source&
heat&pumps&result&in&approximately&$1,000&per&year&
in&savings&when&compared&to&a&standard&oil&heating&
system&in&a&prototype&2000BsquareBfoot&house.149&&

The&Sitka&Electric&Department&joined&forces&with&the&
Sitka&Conservation&Society&to&create&a&userBfriendly&
website&to&help&Sitka&residents&to&learn&about&air&
source&heat&pumps,&along&with&information&on&
other&energy&efficiency&opportunities.&The&website&
provides&detailed&information&on&how&air&source&
heat&pumps&work&and&how&to&acquire&one,&as&well&
as&stories&from&residents&who&have&installed&heat&
pumps&at&their&homes.150&&

The&Alaska&Housing&Finance&Corporation&offered&
interested&residents&up&to&$10,000&to&complete&
qualified&energy&efficiency&building&improveB
ments.151&Additionally,&the&Sitka&Electric&Department&
offered&rebates&of&up&to&$1,500&for&residents&inB
stalling&heat&pumps.152&
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Boulder, CO: Thermal decarboniza-
tion strategy 

Located&at&the&base&of&the&Rocky&Mountains&and&
home&to&the&largest&campus&of&the&University&of&
Colorado,&Boulder&has&been&working&to&fight&climate&
change&since&the&passage&of&a&city&council&resolution&
in&2002&calling&for&a&“local&action&plan”&to&reduce&
carbon&emissions.153&In&2007,&Boulder&became&the&
first&municipality&in&the&country&to&incorporate&a&
voterBapproved&Climate&Action&Plan&(CAP)&Tax,&
which&funds&efforts&to&reduce&global&warming&polluB
tion.154&The&CAP&Tax&is&based&on&the&amount&of&
electricity&consumed,&with&an&average&contribution&
per&year&of&$21&for&residents,&$94&for&businesses,&
and&$9,600&for&industries.155&The&CAP&Tax&provides&
$1.8&million&every&year&towards&the&implementation&
of&the&city’s&Climate&Action&Plan,&and&has&helped&the&
community&avoid&50,000&tons&of&emissions&between&
2007&and&2015.156&&

According&to&the&city’s&greenhouse&gas&inventory,&
natural&gas&is&responsible&for&about&15&percent&of&
Boulder’s&greenhouse&gas&emissions,&with&residenB
tial&heating&systems&accounting&for&one&third&of&that&
figure.&With&a&grant&from&the&Carbon&Neutral&Cities&
Alliance,&Boulder&developed&a&strategy&to&transition&
singleBfamily&homes&away&from&natural&gas&and&
other&fossilBfuel&based&heating&systems,&and&toB
wards&clean&technologies&like&air&source&heat&
pumps.&

Researchers&began&by&assembling&a&database&with&
information&on&households&currently&using&natural&
gas,&in&order&to&predict&when&homeowners&are&likely&
to&replace&their&heating&systems&and&which&alternaB
tive&technologies&would&be&most&effective.&Next,&
they&evaluated&various&types&of&renewable&heating&

and&cooling&technologies,&including&airBsource&and&
groundBsource&heat&pumps,&solar&thermal,&and&
electric&baseboard&heating,&as&well&as&alternative&
technologies&to&replace&the&use&of&gas&for&heating&
water&and&for&cooking.&By&modeling&the&perforB
mance&of&these&technologies&in&typical&singleBfamily&
homes,&researchers&determined&which&renewable&
heating&technologies&would&provide&the&greatest&
cost&savings&and&carbon&reductions.&

The&report&recommends&for&the&City&of&Boulder&to&
create&a&community&outreach&program&to&encourB
age&the&adoption&of&renewable&thermal&technoloB
gies,&similar&to&the&“Solarize”&programs&established&
in&Massachusetts&and&other&states.&This&outreach&
program&would&help&to&increase&customer&awareB
ness&and&interest&in&renewable&heating&options,&and&
reduce&the&complexity&of&switching&to&air&source&
heat&pumps&and&other&technologies.&The&city&could&
also&reduce&costs&by&simplifying&the&permitting&and&
inspection&process&for&clean&energy&and&renewable&
heating&installations,&particularly&when&multiple&
improvements&are&done&at&the&same&time.&The&
report&also&recommends&the&creation&of&emissionsB
based&incentives&for&energy&efficiency&upgrades,&
where&greater&incentives&would&be&available&for&
buildings&that&install&zeroBcarbon&heating&systems.&

Using&the&data&gathered&through&this&research,&the&
city&could&provide&a&timeline&and&guide&for&every&
building&owner&in&the&city&that&explains&the&current&
thermal&use&and&plans&to&reduce&it&with&energy&
saving&strategies.&The&city&could&also&provide&each&
household&with&a&detailed&analysis&of&the&costs&and&
benefits&of&switching&to&renewable&heating.157&&&

The&City&of&Boulder&plans&to&incorporate&the&report&
recommendations&into&its&clean&energy&transition&
strategy.158&159160&
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In Boston: 

While&air&source&heat&pumps&have&recently&gained&a&foothold&in&the&Massachusetts&market,&most&homes&in&
Boston&are&still&heated&with&gas&or&oil.&District&energy&systems&in&downtown&Boston&and&the&Longwood&
Medical&Area&provide&heating&for&institutional&and&commercial&buildings&with&a&significantly&lower&carbon&
footprint,&but&the&steam&used&to&heat&these&buildings&is&still&generated&with&fossil&fuels.&

Other&technologies&besides&air&source&heat&pumps&can&be&used&to&heat&and&cool&buildings&without&the&use&
of&fossil&fuels.&Solar&thermal&installations&use&the&sun’s&energy&to&provide&hot&water&and&heat&spaces&within&
a&home.&Geothermal&or&ground&source&heat&pumps&use&the&relatively&constant&temperature&of&the&earth&to&
heat&or&cool&a&building.&While&not&feasible&for&every&location,&ground&source&heat&pumps&are&more&energyB
efficient&than&air&source&heat&pumps.&

Boston&and&four&other&New&England&cities&have&received&a&grant&from&the&Carbon&Neutral&Cities&Alliance&to&
develop&a&pilot&program&to&help&residents&switch&to&air&source&heat&pumps&and&other&alternative&heating&
technologies.&Through&this&grant,&Northampton&has&already&launched&its&HeatSmart&initiative,&which&is&
offering&air&source&heat&pumps&at&a&10&to&15&percent&discount.159&Additionally,&the&Massachusetts&Clean&
Energy&Center&(MassCEC)&is&piloting&Solarize&Mass&Plus,&an&extension&of&its&successful&Solarize&program&
that&provides&communityBwide&marketing&and&discounts&for&residents&and&businesses&to&install&solar&phoB
tovoltaic&panels.&Communities&participating&in&Solarize&Mass&Plus&will&have&access&to&an&additional&clean&
energy&technology,&including&solar&hot&water,&air&source&heat&pumps,&or&electric&vehicles.160&
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12: Microgrids and energy storage 

Fort Collins, CO: Fort Collins 
Microgrid Project 

In&2011&the&City&of&Fort&Collins,&Colorado&State&UniB
versity&and&Colorado&Clean&Energy&Cluster&businessB
es&joined&forces&to&create&the&Fort&Collins&Zero&EnerB
gy&District&(FortZED),&with&a&goal&of&developing&
solutions&to&energy&problems&and&facilitating&innoB
vative&clean&energy&projects.161&&

One&of&FortZED’s&main&projects&is&the&Fort&Collins&
Microgrid&Project,&launched&in&October&2008.&The&
goal&is&to&produce&locally&all&of&the&electric&and&
thermal&energy&consumed&in&the&district,&while&
serving&as&a&model&for&how&to&incorporate&distributB

ed&renewable&energy&resources&throughout&the&Fort&
Collins&region.&The&microgrid&includes&New&Belgium&
Brewery,&InteGrid&laboratory,&city&and&county&govB
ernment&buildings,&and&the&Colorado&State&UniversiB
ty&campus.162&The&participating&businesses&and&
institutions&own&a&variety&of&energy&technologies,&
including&solar&photovoltaic&panels,&combined&heat&
and&power&systems,&microturbines,&and&fuel&cells.163&
The&Fort&Collins&Microgrid&receives,&storages&and&
distributes&a&total&of&5&megawatts,&accounting&for&
10B15&percent&of&all&electricity&demand&in&the&city.164&
This&project&was&especially&beneficial&as&it&allowed&
the&City&of&Fort&Collins&to&reduce&its&peak&loads&by&
20B30%&on&two&distribution&feeders&and&deliver&
improved&efficiency&and&reliability&on&the&grid,&while&
increasing&the&penetration&of&renewable&energy.165&

.

New York, NY: Energy storage target 

In&September&2016,&New&York&City&announced&a&
goal&of&installing&100&megawattBhours&of&energy&
storage&by&2020,&as&part&of&the&city’s&plan&to&cut&
greenhouse&gas&emissions&by&80&percent&by&the&year&
2050.&By&accelerating&the&growth&of&energy&storage,&
city&officials&hope&to&enable&the&integration&of&more&
solar&and&wind&energy&into&the&grid,&while&keeping&
the&cost&of&electricity&under&control&by&reducing&
energy&demand&charges&and&deferring&expensive&
distribution&system&upgrades.166&

One&example&of&a&successful&energy&storage&project&
in&New&York&City&is&the&400&kilowattBhour&battery&
installation&at&the&Metropolitan&Transit&Authority’s&
1.6Bmillion&square&foot&office&building&in&downtown&

Manhattan.&The&MTA&energy&storage&facility,&comB
posed&of&vanadium&redox&flow&batteries,&is&intended&
to&act&as&a&backup&during&an&emergency,&such&as&the&
city&experienced&during&Superstorm&Sandy&in&
2012.167&The&batteries&also&help&to&reduce&peak&load&
at&the&building&and&balance&the&grid&at&times&of&
stress&and&congestion.&The&MTA&storage&project&has&
helped&to&demonstrate&how&vanadium&flow&battery&
technology&is&capable&of&multiBhour&and&multiB
megawatt&energy&storage,&and&may&inspire&similar&
installations&at&other&buildings&in&New&York&City.168&

As&of&the&end&of&2016,&only&4.8&megawattBhours&of&
storage&have&been&installed&towards&New&York&City’s&
100&megawattBhour&goal,&but&city&leaders&plan&to&
accelerate&the&installation&of&energy&storage&by&
streamlining&the&siting&and&permitting&process&and&
clarifying&safety&requirements.169&170171172&
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In Boston: 

The&Boston&Community&Energy&Study,&released&by&the&Boston&Planning&and&Development&Authority&
(BPDA)&in&2016,&identified&42&areas&in&Boston&that&are&well&suited&for&community&energy&projects,&which&
could&include&microgrids&and&district&energy&systems.&These&community&energy&projects&would&make&use&
of&technologies&including&solar&photovoltaics&panels,&solar&thermal&panels,&combined&heat&and&power,&
energy&storage,&and&air&source&heat&pumps.&The&study&found&that&the&cost&savings,&health&benefits,&and&
reduced&carbon&emissions&resulting&from&these&community&energy&projects&would&result&in&a&total&benefit&
of&$600&million&–&$1.7&billion&over&25&years.170&

Boston’s&climate&adaptation&plan,&Climate&Ready&Boston,&recommends&the&development&of&microgrids,&
energy&storage,&and&other&community&energy&solutions&throughout&the&city&in&order&to&protect&critical&
facilities&and&vulnerable&populations&during&natural&disasters&exacerbated&by&global&warming.&Currently,&
the&BPDA&is&working&with&Eversource&to&study&the&feasibility&of&a&microgrid&project&at&the&Raymond&L.&
Flynn&Marine&Park&in&South&Boston.171&Additionally,&the&Massachusetts&Clean&Energy&Center&is&working&
with&the&Boston&Fire&Department&to&install&an&energy&storage&system,&potentially&in&conjunction&with&solar&
photovoltaic&panels,&at&the&department’s&training&facility&on&Moon&Island&in&Boston&Harbor.172&
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