
WHO’S AFRAID OF THE BIG, BAD JEVONS PARADOX?
B Y  Z A C K  S E M K E



SOURCE:  www. f l ick r.com/photos/mugley/

C L I M AT E  C R I S I S



G L O B A L  G R E E N H O U S E  G A S S E S

SOURCE:  NOAA



G L O B A L  G R E E N H O U S E  G A S S E S

SOURCE:  NOAA

3 5 0  P P M



G L O B A L  G R E E N H O U S E  G A S S E S

SOURCE:  NOAA



G L O B A L  G R E E N H O U S E  G A S S E S

SOURCE:  NOAA



G L O B A L  G R E E N H O U S E  G A S S E S

SOURCE:  NOAA



A R C T I C  S E A  I C E



SOURCE: Corey Accardo/NOAA/AP 

A R C T I C  S E A  I C E



A R C T I C  S E A  I C E

SOURCE: NASA



A R C T I C  S E A  I C E

SOURCE: NASA



A N TA R C T I C  &  G R E E N L A N D  I C E



SOURCE: Cl imateCentral

S E A  L E V E L  R I S E



O C E A N  A C I D I F I C AT I O N



O C E A N  A C I D I F I C AT I O N

SOURCE:  NOAA



NASA: SOIL MOISTURE LEVELS,  IF WE REVERSE EMISSIONS TRENDS.

M E G A D R O U G H T S



NASA: SOIL MOISTURE LEVELS, IF WE DON’T REVERSE EMISSIONS TRENDS. 
80% CHANCE OF 	
  MEGADROUGHT 	
  THIS CENTURY. 	
  
DROUGHT = 3 YEARS. MEGADROUGHT = 30 YEARS.

M E G A D R O U G H T S



1. U S E  E N E R G Y  M O R E  E F F I C I E N T LY.
2. T R A N S I T I O N  F R O M  F O S S I L  F U E L S  T O  C L E A N  E N E R G Y.
3. I M P R O V E  L A N D  U S E  ( R E F O R E S T ) .
4. G E O E N G I N E E R I N G ?  ( B E WA R E  T H E  C R A Z Y  TA L K ) .

W E  N E E D  T O  T U R N  T H I S  A R O U N D



DATA SOURCE: INTERNATIONAL ENERGY AGENCY

T O  AV O I D  S E V E R E  C L I M AT E  
D I S R U P T I O N  W E  M U S T  R E D U C E  
G L O B A L  C O 2 E M I S S I O N S  5 9 %  B Y  
2 0 5 0 .

G L O B A L  G R E E N H O U S E  G A S S E S

ILLUSTRATION:           hammerandhand.com



B U I L D I N G S  A R E  PA RT  O F  T H E  P R O B L E M

DATA SOURCE: ARCHITECTURE 2030

B U I L D I N G S  A R E  
R E S P O N S I B L E  F O R  4 4 . 5 %  
O F  U S  C O 2 E M I S S I O N S .

ILLUSTRATION:           hammerandhand.com



B U I L D I N G S  C A N  B E  PA RT  O F  T H E  S O L U T I O N

T H R O U G H  PA S S I V E  H O U S E  W E  
C A N  R E D U C E  H E AT I N G  &  C O O L I N G  
E N E R G Y  B Y  9 0 % .

ILLUSTRATION:           hammerandhand.com



U M M …  
Y O U  A R E  F O O L I N G  

Y O U R S E LV E S .

B U T  WA I T …

W I L L I A M  S TA N L E Y  J E V O N S



B U T  WA I T …

W I L L I A M  S TA N L E Y  J E V O N S

“ I T  I S  A  C O N F U S I O N  O F  
I D E A S  T O  S U P P O S E  T H AT  T H E  
E C O N O M I C A L  U S E  O F  F U E L  I S  
E Q U I VA L E N T  T O  D I M I N I S H E D  

C O N S U M P T I O N . ”



B U T  WA I T …

W I L L I A M  S TA N L E Y  J E V O N S

“ T H E  V E RY  C O N T R A RY  
I S  T H E  T R U T H . ”



A C C O R D I N G  T O  J E V O N S :  

E N E R G Y  E F F I C I E N C Y  C A U S E S  M O R E  
E N E R G Y  C O N S U M P T I O N ,  N O T  L E S S .

W H AT ’ S  Y O U R  TA K E ?



A C C O R D I N G  T O  J E V O N S :  

E N E R G Y  E F F I C I E N C Y  C A U S E S  M O R E  
E N E R G Y  C O N S U M P T I O N ,  N O T  L E S S .

True?

What does that mean for passive building?

Who stands to gain from promoting this idea?

W H AT ’ S  Y O U R  TA K E ?



T H E  J E V O N S  PA R A D O X

J A M E S  WAT T  S T E A M  E N G I N E
IMAGE:  SCIENCE MUSUEM GROUP



T H E  J E V O N S  PA R A D O X

J E V O N S  PA R A D O X  =  “ B A C K F I R E ”  
E F F I C I E N C Y  I S  C O U N T E R P R O D U C T I V E 


T O  R E D U C I N G  C O N S U M P T I O N

COST OF 
ENERGY INPUT

USE OF STEAM ENGINES

IMAGE:  h t tps : / /en .w ik iped ia .org/wik i /Jevons_paradox#/media/F i le :E las t icDemand.svg



T H E  J E V O N S  PA R A D O X

R E B O U N D  E F F E C T  
E F F I C I E N C Y  I S N ’ T  P E R F E C T  


AT  R E D U C I N G  C O N S U M P T I O N

USE OF X

COST OF 
ENERGY INPUT

IMAGE:  h t tps : / /en .w ik iped ia .org/wik i /Jevons_paradox#/media/F i le : Ine las t icDemand.svg



T H E  J E V O N S  PA R A D O X

“ T H E  K E Y  T O  U N D E R S TA N D I N G  J E V O N S  I S  T H AT  
P R O C E S S E S ,  P R O D U C T S ,  A N D  A C T I V I T I E S  
W H E R E  E N E R G Y  I S  A  V E RY  H I G H  PA RT  O F  T H E  
C O S T  –  I N  T H I S  C O U N T RY,  A  F E W  M E TA L S ,  A  
F E W  C H E M I C A L S ,  A I R  T R AV E L  –  A R E  T H E  O N LY  
O N E S  W H O S E  VA R I A B L E  C O S T  I S  V E RY  
S E N S I T I V E  T O  E N E R G Y.  T H AT ’ S  I T. ”

-  D R .  L E E  S C H I P P E R ,  S TA N F O R D  U N I V E R S I T Y
QUOTE SOURCE:  New Yorker,  “The Eff ic iency  D i lemma,”  by  Dav id  Owen



A N T I - R E G U L AT I O N ?  Y O U ’ L L  L O V E  J E V O N S



A N T I - R E G U L AT I O N ?  Y O U ’ L L  L O V E  J E V O N S



A N T I - R E G U L AT I O N ?  Y O U ’ L L  L O V E  J E V O N S



T H E  D O U B L E  W I D E  F R I D G E

J E V O N S  W O U L D  S AY:   
F R I D G E  E F F I C I E N C Y  C A U S E S  F R I D G E  S I Z E  T O  I N C R E A S E .

SOURCE: Pinterest



C O R R E L AT I O N  ≠  C A U S AT I O N

SOURCE: Spur ious Correlat ions

A G E  O F  M I S S  A M E R I C A  

C O R R E L AT E S  W I T H  


M U R D E R S  B Y  S T E A M ,  H O T  VA P O R S  A N D  H O T  O B J E C T S .



C O R R E L AT I O N  ≠  C A U S AT I O N

SOURCE: Spur ious Correlat ions

P E R  C A P I TA  C O N S U M P T I O N  O F  C H I C K E N 

C O R R E L AT E S  W I T H  


T O TA L  U S  C R U D E  O I L  I M P O RT S



C O R R E L AT I O N  ≠  C A U S AT I O N

SOURCE: Spur ious Correlat ions

P E R  C A P I TA  C H E E S E  C O N S U M P T I O N 

C O R R E L AT E S  W I T H  


N U M B E R  O F  P E O P L E  W H O  D I E D  B E C O M I N G  TA N G L E D  I N  
T H E I R  B E D S H E E T S



C O R R E L AT I O N  ≠  C A U S AT I O N

SOURCE: David Goldstein,  NRDC

U . S .  F R I D G E  E N E R G Y  E F F I C I E N C Y,  V O L U M E ,  A N D  P R I C E



R E B O U N D S  A R E  R E A L ,  J U S T  N O T  B I G

E N E R G Y  J O U R N A L  S U RV E Y  O F  L I T E R AT U R E :

1 0 - 3 0 %  R E B O U N D  I N  R E S I D E N T I A L  &  T R A N S P O RTAT I O N  S E C T O R S

0 - 2 0 %  R E B O U N D  I N  I N D U S T R I A L  S E C T O R

 
C O N C L U S I O N :  
E N E R G Y  E F F I C I E N C Y  M E A S U R E S  A R E  7 0 - 1 0 0 %  E F F E C T I V E .



M AY B E  J E V O N S  I S  M A C R O ,  T H E N ?

1 6 5 0 2 0 1 5



M AY B E  J E V O N S  I S  M A C R O ?

1 6 5 0 2 0 1 5

IMAGE:  h t tps : / /en .w ik iped ia .org/wik i /Energy_ in_ the_Uni ted_States#/media/
F i le :Un i ted_States_per_cap i ta_energy_use_1650-2010.png



SOURCE: Cal i fornia Energy Standards

A N N U A L  E N E R G Y  S AV I N G S  F R O M  E F F I C I E N C Y  P R O G R A M S  
A N D  S TA N D A R D S ,  S TAT E  O F  C A L I F O R N I A

M AY B E  J E V O N S  I S  M A C R O ?



SOURCE: Energy Information Administrat ion

P E R  C A P I TA  E L E C T R I C I T Y  C O N S U M P T I O N  
K W H / P E R S O N

D O E S N ’ T  L O O K  L I K E  J E V O N S  I S  M A C R O



M AY B E  J E V O N S  J U S T  D O E S N ’ T  A P P LY  T O  O U R  W O R L D

-  D R .  E . O .  W I L S O N ,  H A RVA R D  U N I V E R S I T Y

“ S O M E T I M E S  A  C O N C E P T  I S  B A F F L I N G ,  
N O T  B E C A U S E  I T  I S  P R O F O U N D  B U T  
B E C A U S E  I T  I S  W R O N G . ”

Quote shared by Amory Lovins in response to Jevons Paradox.



B U T  S AY  T H E  J E V O N S  PA R A D O X  I S  R E L E VA N T  T O D AY …

T H E R E ’ S  O N E  S I M P L E  C U R E  F O R  T H E  
J E V O N S  PA R A D O X ,  A S  W E L L  A S  S M A L L E R  
E F F I C I E N C Y  R E B O U N D S …  

TA X  C A R B O N .  

T H E S E  G U Y S  WA N T  A  C A R B O N  TA X :



O K AY,  F I N E .  B U T  W H AT  
D I F F E R E N C E  D O E S  D O E S  A L L  

T H I S  E F F I C I E N C Y  A N D  TA X I N G  O F  
C A R B O N  M A K E ?

B U T  WA I T …

W I L L I A M  S TA N L E Y  J E V O N S



B U T  WA I T …

W I L L I A M  S TA N L E Y  J E V O N S

O I L ,  C O A L  A N D  G A S  C O M PA N I E S  
H AV E  T O O  M U C H  S K I N  I N  T H E  
G A M E  N O T  T O  E X T R A C T  A N D  

B U R N  A L L  F O S S I L  F U E L S  I N  T H E  
G R O U N D .



B U T  WA I T …

W I L L I A M  S TA N L E Y  J E V O N S

A L L  Y O U ’ R E  D O I N G  
I S  D E L AY I N G  T H E  

I N E V I TA B L E .



Will we really just burn it all?

W H AT ’ S  Y O U R  TA K E ?



T H E  B L A C K  S WA N  E V E N T

O N E  T H O U S A N D  A N D  O N E  D AY S  I N  T H E  L I F E  O F  A  T U R K E Y

SOURCE:  Nass im Nicho las  Ta leb ’s  The B lack  Swan



T H E  S O L A R  B L A C K  S WA N

I N V E S T M E N T  F I R M  S A N F O R D  B E R N S T E I N  ( $ 4 5 4  B I L L I O N  A U M )  

S E E S  A  S O L A R  B L A C K  S WA N .  
“ W E L C O M E  T O  T H E  T E R R O R D O M E ” …  $ / M M B T U  B Y  E N E R G Y  T Y P E :

SOURCE:  E IA ,  C IA ,  Wor ld  Bank,  Bernste in  ana lys is

( O I L )

( G A S )



I N N O VAT I O N  D R I V E S  C L E A N  E N E R G Y  C O S T  D O W N

B E C A U S E  S O L A R  P V  I S  A  
T E C H N O L O G Y,  FA L L I N G  P R I C E S  
A R E  R E M I N I S C E N T  O F  T H E  
C O M P U T E R  C H I P  I N D U S T RY.

M O O R E ’ S  L AW:  
P R I C E  O F  C H I P  FA L L S  A S  T H E  
N U M B E R  O F  T R A N S I S T O R S  O N  A  
C H I P  D O U B L E S  E V E RY  2  Y E A R S .

S WA N S O N ’ S  L AW:  
P R I C E  O F  P V  M O D U L E  FA L L S  B Y  
2 0 %  W I T H  E V E RY  D O U B L I N G  O F  
G L O B A L  P R O D U C T I O N

SOURCE:  In te l /WSTS

IMAGE:  h t tps : / /en .w ik iped ia .org/wik i /Swanson
%27s_ law#/media/F i le :Swansons- law.png



S WA N S O N ’ S  L AW

SOURCE:  B loomberg  News

1 9 7 7 - 2 0 1 5 :  9 9 . 6 %  R E D U C T I O N  I N  P R I C E



I T ’ S  N O T  S L O W I N G ,  A N D  IT ’S WIND,  TOO

SOURCE: LAZARD’S LEVELIZED COST OF ENERGY ANALYSIS  

O V E R  T H E  PA S T  5  Y E A R S ,  T H E  C O S T  O F  
W I N D  P O W E R  H A S  D R O P P E D  B Y  5 8 %  
W H I L E  T H E  C O S T  O F  S O L A R  P O W E R  H A S  
D R O P P E D  B Y  7 8 % .

W I N D  L C O E S O L A R  P V  L C O E



SOURCE:  C i t iBank

RENEWABLES WILL BEGIN TO INFLUENCE PRICE



RENEWABLES WILL BEGIN TO INFLUENCE PRICE

S A N F O R D  B E R N S T E I N  S AY S  S O L A R  W I L L  
D R I V E  F O S S I L  F U E L  P R I C E S  D O W N ,  B U T  
T H AT  S O L A R  D E P L O Y M E N T  W I L L  H AV E  T O  
I N C R E A S E  B Y  1 0 X  F I R S T.



SOURCE:  IRENA

RENEWABLES WILL BEGIN TO INFLUENCE PRICE



STRANDED ASSETS AND THE COST CURVE

SOURCE:  C i t iBank



STRANDED ASSETS AND THE COST CURVE

SOURCE:  C i t iBank



STRANDED ASSETS AND THE COST CURVE

SOURCE:  C i t iBank



CITIBANK REPORT



CITIBANK REPORT

C I T I B A N K ’ S  “ A C T I O N ”  S C E N A R I O ,  A I M E D  AT  
L I M I T I N G  WA R M I N G  T O  2  D E G R E E S  C E L S I U S ,  
C O S T  $ 1 . 8  T R I L L I O N  L E S S  B Y  2 0 4 0 . T H A N  
B U S I N E S S  A S  U S U A L  WA R M I N G .

SOURCE:  C i t iBank



CITIBANK REPORT

Y E T  C O N S E RVAT I V E  E S T I M AT E S  S U G G E S T  
WA R M I N G  I N  T H E  “ I N A C T I O N ”  S C E N A R I O  
W O U L D  C O S T  $ 7 2  T R I L L I O N  B Y  2 0 4 0 .

SOURCE:  C i t iBank



CITIBANK REPORT

Y E T  C O N S E RVAT I V E  E S T I M AT E S  S U G G E S T  
WA R M I N G  W I L L  C O S T  $ 7 2  T R I L L I O N  B Y  2 0 4 0 .

SOURCE:  C i t iBank



CITIBANK REPORT

A C C O R D I N G  T O  C I T I B A N K :  

I N S T I T U T I O N A L  I N V E S T O R S  G R O U P  O N  C L I M AT E  C H A N G E 

$ 1 2  T R I L L I O N  I N  A U M 


C A R B O N  D I S C L O S U R E  P R O J E C T  -  I N V E S T O R S  W I T H  

$ 9 5  T R I L L I O N  I N  A U M 


C L I M AT E  B O N D S  I N I T I AT I V E  -  I N S T I T U T I O N S  W I T H  

$ 3 4  T R I L L I O N  I N  A U M .



THE REAL PARADOX

0
- 1 . 8  T R I L L I O N  $

7 2  T R I L L I O N  $

A C T I O NI N A C T I O N



CLOSE COUSINS

C L I M AT E  D E N I A L I S M  
• B R E E D S  I N A C T I O N 

• D I S T O RT S  O U R  

U N D E R S TA N D I N G   
O F  T H E  P R O B L E M

C L I M AT E  D E F E AT I S M  
• B R E E D S  I N A C T I O N 

• D I S T O RT S  O U R  

U N D E R S TA N D I N G   
O F  T H E  S O L U T I O N S



IT ’S REALLY QUITE SIMPLE

ILLUSTRATION:           hammerandhand.com



ENERGY EFFICIENCY IS KEY

SOURCE: ROCKY MOUNTAIN INSTITUTE

REDUCE ENERGY DEMAND AND FLATTEN 
PEAKS AND VALLEYS OF DEMAND



ENERGY EFFICIENCY IS KEY

SOURCE: ROCKY MOUNTAIN INSTITUTE

REDUCE ENERGY DEMAND AND FLATTEN 
PEAKS AND VALLEYS OF DEMAND



ENERGY EFFICIENCY IS KEY

SOURCE: ROCKY MOUNTAIN INSTITUTE

REDUCE ENERGY DEMAND AND FLATTEN 
PEAKS AND VALLEYS OF DEMAND



THANK YOU
Z A C K @ H A M M E R A N D H A N D . C O M


