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Residen<al	
  ENERGY	
  
STAR	
  Appliances	
  

Smart	
  Meters	
  

Commercial	
  ENERGY	
  
STAR	
  Appliances	
  

Boilers	
  

Radiant	
  Heat	
  
Barriers	
  

Amc	
  Insula<on	
  

Solar	
  Panels	
  

Offsets	
  Scope	
  1:	
  Direct	
  emissions	
  from	
  sta<onary	
  and/or	
  mobile	
  combus<on,	
  and	
  fugi<ve	
  emissions	
  
Scope	
  2:	
  Indirect	
  emissions	
  from	
  purchased	
  electricity	
  
Scope	
  3:	
  All	
  other	
  emissions,	
  such	
  as	
  those	
  from	
  waste,	
  employee	
  travel,	
  and	
  consumer	
  goods3	
  

Scope	
  1	
  

Natural	
  Gas	
  	
  
Use	
  

Boilers	
  

Furnaces	
  

Other	
  	
  
Appliances	
  

Fugi<ve	
  
Emissions	
  

Air	
  	
  
Condi>oners	
  

Refrigerants	
  

Fire	
  	
  
Ex>nguishers	
  

Valle	
  Verde	
  	
  
Fleet	
  

Toyota	
  Camry	
  
Hybrid	
  

Nissan	
  
Maxima	
  

Mul>-­‐Passenger	
  
Buses	
  

Scope	
  2	
  

Purchased	
  
Electricity	
  

Ligh>ng	
  

Cooling	
  

Washers	
  and	
  
Dryers	
  

Solar	
  and	
  	
  
Electric	
  Carts	
  

Other	
  
Appliances	
  

Strategy	
  
Strategy	
  
Life)me	
  
(Years)	
  

Annual	
  GHGs	
  
Abated	
  	
  

(MTCO2e)	
  

Net	
  Present	
  Value	
  
(NPV)	
  

Cost-­‐Effec)veness	
  
($/MTCO2e)	
  

Solar	
  Panels	
   20	
   158	
   -­‐$18,830	
  	
  
(with	
  rebates)	
   -­‐$10	
  

Residen<al	
  
ENERGY	
  STAR	
  
Appliances	
  

10	
   25	
   $68,730	
   $270	
  

In	
  2004	
  Valle	
  Verde	
  staff	
  and	
  residents	
  implemented	
  a	
  campus-­‐wide	
  Green	
  Ini<a<ve	
  to	
  improve	
  the	
  
environment.	
  Through	
  the	
  Green	
  Ini<a<ve,	
  the	
  campus	
  has	
  reduced	
  its	
  Scopes	
  1	
  and	
  2	
  GHG	
  
emissions	
  by	
  36–51%	
  annually.	
  This	
  is	
  equivalent	
  to	
  removing	
  106–148	
  passenger	
  cars	
  from	
  U.S.	
  
roads	
  each	
  year.4	
  	
  
	
  

In	
  order	
  to	
  help	
  Valle	
  Verde	
  further	
  reduce	
  its	
  GHG	
  emissions,	
  we	
  researched	
  numerous	
  strategies	
  
and	
  evaluated	
  each	
  based	
  on	
  the	
  feasibility	
  of	
  implementa<on,	
  poten<al	
  to	
  lower	
  GHG	
  emissions,	
  
financial	
  costs	
  or	
  benefits,	
  and	
  overall	
  cost-­‐effec<veness.	
  Below	
  are	
  two	
  common	
  reduc<on	
  
strategies	
  shown	
  in	
  this	
  context.	
  

Valle	
  Verde’s	
  fiscal	
  year	
  2009–2010	
  GHG	
  emissions	
  per	
  capita	
  was	
  4.0	
  MTCO2e.	
  When	
  comparing	
  
these	
  results	
  to	
  California’s	
  2008	
  emissions	
  per	
  capita	
  (7.9	
  MTCO2e),	
  it	
  is	
  clear	
  that	
  Valle	
  Verde	
  
residents	
  have	
  smaller	
  carbon	
  footprints	
  than	
  the	
  average	
  Californian.5	
  

Climate	
  change	
  is	
  the	
  global	
  issue	
  of	
  the	
  future.	
  We	
  have	
  already	
  seen	
  increased	
  average	
  global	
  
temperatures,	
  mel<ng	
  of	
  arc<c	
  and	
  glacial	
  ice,	
  sea	
  level	
  rise,	
  and	
  a	
  higher	
  frequency	
  of	
  extreme	
  
weather	
  events.1	
  Failure	
  to	
  mi<gate	
  these	
  impacts	
  may	
  lead	
  to	
  catastrophic	
  and	
  irreversible	
  
changes	
  to	
  the	
  earth	
  as	
  we	
  know	
  it.	
  Greenhouse	
  gas	
  (GHG)	
  emissions	
  are	
  the	
  primary	
  cause	
  of	
  
climate	
  change;	
  therefore,	
  we	
  must	
  find	
  ways	
  to	
  reduce	
  these	
  emissions.	
  
	
  

The	
  fastest	
  growing	
  age	
  group	
  in	
  the	
  U.S.	
  consists	
  of	
  individuals	
  85	
  years	
  or	
  older,	
  and	
  20%	
  of	
  
Americans	
  will	
  be	
  at	
  re<rement	
  age	
  by	
  2030.2	
  As	
  a	
  result,	
  re<rement	
  communi<es	
  can	
  play	
  an	
  
important	
  role	
  in	
  reducing	
  current	
  and	
  future	
  GHG	
  emissions.	
  	
  

Valle	
  Verde	
  residents.	
  

Valle	
  Verde,	
  a	
  re<rement	
  community	
  in	
  Santa	
  Barbara,	
  California,	
  is	
  a	
  
leader	
  in	
  sustainability	
  within	
  its	
  industry.	
  Through	
  its	
  Green	
  Ini<a<ve,	
  
Valle	
  Verde	
  has	
  already	
  reduced	
  its	
  impact	
  on	
  the	
  environment.	
  Now	
  
management	
  has	
  a	
  greater	
  goal:	
  to	
  become	
  carbon	
  neutral	
  by	
  the	
  end	
  
of	
  2020.	
  
	
  

To	
  help	
  Valle	
  Verde	
  achieve	
  its	
  goals,	
  this	
  Master’s	
  Thesis	
  Project:	
  
	
  

•  Conducted	
  a	
  GHG	
  inventory	
  to	
  assess	
  current	
  emissions	
  
•  Defined	
  carbon	
  neutrality	
  within	
  Valle	
  Verde’s	
  framework	
  
•  Evaluated	
  the	
  effects	
  of	
  the	
  exis<ng	
  Green	
  Ini<a<ve	
  
•  Projected	
  Valle	
  Verde’s	
  GHG	
  emissions	
  to	
  the	
  year	
  2020	
  
•  Recommended	
  reduc<on	
  strategies	
  to	
  achieve	
  carbon	
  neutrality	
  

Carbon	
  Neutrality	
  
According	
  to	
  the	
  
GHG	
  Protocol,	
  
Scopes	
  1	
  and	
  2	
  are	
  
mandatory	
  for	
  
repor<ng	
  purposes,	
  
while	
  Scope	
  3	
  is	
  
voluntary.3	
  Given	
  
this,	
  we	
  consulted	
  
with	
  Valle	
  Verde	
  and	
  
decided	
  that,	
  for	
  our	
  
purposes,	
  carbon	
  
neutrality	
  is	
  reached	
  
when	
  net	
  annual	
  
GHG	
  emissions	
  from	
  
only	
  Scopes	
  1	
  and	
  2	
  
equal	
  zero.	
  

The	
  figure	
  above	
  shows	
  the	
  emissions	
  sources	
  at	
  Valle	
  Verde	
  that	
  fall	
  into	
  
Scopes	
  1	
  and	
  2.	
  While	
  each	
  source	
  emits	
  a	
  variety	
  of	
  different	
  gases,	
  the	
  GHG	
  
Protocol	
  requires	
  organiza<ons	
  to	
  account	
  for	
  the	
  six	
  major	
  GHGs	
  outlined	
  in	
  
the	
  Kyoto	
  Protocol.	
  They	
  are:	
  carbon	
  dioxide	
  (CO2),	
  methane	
  (CH4),	
  nitrous	
  
oxide	
  (N2O),	
  hydrofluorocarbons	
  (HFCs),	
  perfluorocarbons	
  (PFCs),	
  and	
  sulfur	
  
hexafluoride	
  (SF6).3	
  Each	
  gas	
  has	
  a	
  different	
  global	
  warming	
  poten<al	
  (GWP),	
  
which	
  is	
  used	
  to	
  obtain	
  a	
  common	
  accoun<ng	
  metric:	
  carbon	
  dioxide	
  
equivalents	
  (CO2e).	
  

One	
  of	
  Valle	
  Verde’s	
  strategies:	
  solar	
  panels.	
  

We	
  followed	
  the	
  globally	
  recognized	
  Greenhouse	
  Gas	
  Protocol	
  to	
  evaluate	
  Valle	
  Verde’s	
  2009–2010	
  
fiscal	
  year	
  GHG	
  emissions.	
  The	
  Protocol	
  divides	
  up	
  an	
  organiza<on’s	
  emissions	
  into	
  three	
  categories,	
  
referred	
  to	
  as	
  Scopes.	
  
	
  

During	
  fiscal	
  year	
  2009–2010,	
  Valle	
  Verde	
  emieed	
  an	
  es<mated	
  1,494	
  metric	
  tons	
  of	
  carbon	
  dioxide	
  
equivalents	
  (MTCO2e),	
  which	
  is	
  equal	
  to	
  the	
  annual	
  GHG	
  emissions	
  of	
  293	
  passenger	
  vehicles.4	
  
	
  

In	
  2020,	
  Valle	
  Verde	
  will	
  emit	
  approximately	
  1,648	
  MTCO2e,	
  an	
  increase	
  of	
  10%	
  from	
  the	
  baseline	
  of	
  
fiscal	
  year	
  2009–2010.	
  This	
  expected	
  increase	
  is	
  due	
  to	
  Valle	
  Verde’s	
  current	
  plans	
  to	
  expand	
  the	
  
campus	
  to	
  accommodate	
  approximately	
  60	
  more	
  residents.	
  
	
  

Considering	
  Valle	
  Verde’s	
  financial,	
  opera<onal	
  and	
  ins<tu<onal	
  constraints,	
  we	
  found	
  that	
  the	
  
technology-­‐based	
  strategies	
  that	
  are	
  both	
  feasible	
  and	
  rela<vely	
  cost-­‐effec<ve	
  can	
  reduce	
  Valle	
  
Verde’s	
  GHG	
  emissions	
  by	
  322	
  MTCO2e	
  annually,	
  or	
  by	
  approximately	
  20%.	
  	
  
	
  

It	
  will	
  therefore	
  be	
  necessary	
  for	
  Valle	
  Verde	
  to	
  purchase	
  1,326	
  MTCO2e	
  worth	
  of	
  carbon	
  offsets	
  in	
  
2020	
  to	
  achieve	
  carbon	
  neutrality.	
  The	
  graph	
  below	
  displays	
  our	
  recommended	
  strategies	
  and	
  their	
  
effects	
  on	
  reducing	
  Valle	
  Verde’s	
  GHG	
  emissions	
  in	
  2020.	
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