
Clim ate  Polit ics  and  the  
Fracta l Ca rbon Trap : 

Ge tting Uns tuck
Steven Berns tein and  Matthew Hoffm ann

Univers ity of  Toronto

Steven Berns tein and  Matthew Hoffm ann. 2 0 1 9 . “Clim ate Polit ics , Metaphors  
and  the Fracta l Carbon Trap.” Nature Climate Change 9  (Decem ber): 9 1 9 –9 2 5 .

Steven Berns tein and  Matthew Hoffm ann. 2 0 1 8 . “The Polit ics  of  
Decarboniza t ion and  the Ca ta lytic Im pact  of  Subna tiona l Clim ate 
Experim ents .” Policy Sciences 5 1  (2 ):1 8 9 –2 1 1 .



The “Old” Cha llenge : 
Dis tributing Em iss ions  Reductions



The “New” Cha llenge: Decarboniza tion,
Dis rup ting Carbon Lock-In (Unruh 2000 )



Challenge: Em iss ions  Reductions

Metaphor: Globa l Com m ons  (or 
na tiona l ca rbon budget)

Goa l: P roduction of  Public Goods  
and  Dis tribution of  Em iss ions  

Reductions

Polit ica l Response: Globa l 
Collective Action to Produce 

Multila tera l Trea ties

Cha llenge: Decarboniza tion

Metaphor: Globa l Fracta l

Goa l: Dis rupt Carbon Lock-in and  
Ca ta lyze Trans form ation a t  

Multip le Levels

Polit ica l Response: Experim enta l, 
Multilevel, Multis ca la r Action to 

Overcom e the Fracta l Carbon Trap

Conve ntiona l P ropos e d

Figure  1 : Me taphors  and  Clim ate  Polit ics —The conventiona l logic of  the globa l 
com m ons  m etaphor and  the logic of  the p roposed  globa l fracta l m etaphor



Fracta l Ca rbon Lock-in 



Fracta l Ca rbon Lock-in 
 Fracta l Characteris tics  of  Carbon Lock-In?
 Repea ted  Pa tterns  a t Different Sca les  

(Self-Sim ila rity)
 Interdependence/ Reinforcem ent Acros s  

Sca les
 Self-Organiza tion





Where’s  the trap?
 Insp ired  by Barret  and  Swa llow (Fracta l Pover ty 

Trap )
 Pover ty pers is ts  because m ultip le  equilib ria , factors  

a t  m ultip le  levels  and  sca les  reinforce the equilib ria





What Makes  a  Trap?
 Thresholds  Determ ined  by Multip le Factors
 Econom ic
 Technology
 Cultura l
 Polit ica l

 Threshold  determ ined  by both loca l and  interdependent 
factors

 Polit ica l and  cultura l dynam ics  especia lly cha llenging, 
interventions  m us t naviga te…
 counter-coa lit ions  suppor ted  by incum bent interes ts  and  

indus tries ,
 cam pa igns  tha t appea l to entrenched  cultura l norm s  and  

p ractices ,
 Ins titutiona l a rrangem ents  tha t often favor exis ting 

policies  in pa th-dependent ways



Exam ples  of  Fracta l Carbon Trap  
Dynam ics



Lots  of  Action



Cases
 C40  Electric Vehicle 

Network

 The Clim a te Group: Sm ar t 
Cities

 Carbon Trus t

 IISD’s Subs id ies  Cam pa ign

 Colorado Renewable  
Energy Policy

 Germ any’s  Energy P lan

 Clean Energy Minis teria l

 Canad ian P rovincia l 
Carbon Markets

 Corpora te  Carbon P ricing

 CDP

 Dives tm ent Cam pa igns

 Toronto Waterfront and  
Clim a te p lans

 Globa l  Green Freight

 Africa  Green Energy 
Corridor

 Asia -Pacific Pa r tnership

 REEEP

 Copenha gen’s  Municipa l 
P lan

 Green Econom y Canada

 Onta rio Coa l Phase-out

 Norway EV Policy



Polit ics
•Norm aliza t ion
•Capacity 
Build ing
•Coalit ion 
Build ing

Sca ling 
Entrenchm ent

Sys tem  Tra jectory

Intervention
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Polit ics
•Norm aliza tion

•Capacity 
Build ing

•Coalit ion 
Build ing

Inte rve ntion Sca ling
•Entrenchm ent

Sys te m  Tra je ctory

Trans form a tion 
Across  Ta rgets

Polit ics
•Norm aliza tion
•Capacity 
Build ing
•Coalit ion 
Build ing

Inte rve ntion Sca ling
•Entrenchm ent

Sys te m  Tra je ctory



Im plica tions
1 . E.g., in paper: Norway EVs , Energiewende, and  

CDP.
 Each shows  som e m ovem ent toward  Dcrit

threshold , but a lso shows  dynam ics  of  trap  
(look a t  polit ica l-econom y factors  tha t  m ake 
p rogres s  and  a lso lead  to trap ).

 Norway very succes s ful up take, 39% a ll new 
ca rs  EV in 2017 , som e d iffus ion to shipp ing and  
avia tion; Germ any FIT m odel d iffused , dem and  
for renewable technologies , EU d irective 

2 . BUT, beware Efficiency Trap.





Double Trap  Exam ples
1 . Norway:
 EVs  second  vehicle; d riving longer d is tances
 Em iss ions  s t ill going up  in transpor ta t ion sector (2 6 % 1 9 9 0-

2 0 1 8 ; 2 .8 % in 2 0 1 7 -2 0 1 8 ).
 Tax and  incentives  suppor ted  by offshore oil p roduction
 Look for evidence of  m oving over threshold , ram ping up  ta rgets  

and  policies , d iffus ing, m a inta ining m om entum  

2 . Germ any:
 Will fa ll well shor t  of  2 0 2 0  ta rgets .
 Nuclea r phase-out , fracking revolution and  other p ricing 

dynam ics  led  to coa l being cheapes t  energy, increas ing dem and , 
extend ing life  of  coa l p lants

 Household  cos ts  rem ained  high while m anufacturers  received  
exem ptions  (though s t ill public suppor t-high norm aliza tion) but  
could  underm ine coa lit ions .

3 . Colorado NEE:
 Redefined  “new” energy econom y to include na tura l gas , 

undercutting com m itm ent to renewables .



Im plica tions
1 . Politics  m a tters  – interventions  flows  through 

fracta l trap  s tructure, pol-econom y factors  key

2 . How we va lue interventions  im por tant – focus  
les s  on em is s ion potentia l, m ore on how 
initia tives  influences  thresholds  (e.g., 
ins titutiona l, capacity norm ative, coa lit iona l 
changes ) and  tra jectories  of  other sys tem s  
(e.g., Carbon Trus t), m onitor over t im e (ripp le 
effects  and  pos itive and  nega tive feedback).
 Rela ted  – Sabel’s ins ight – execution m ore/ as  

im por tant a s  des ign (lea rning pos s ib le)



Im plica tions
3 . Look a t interactions  beyond  clim a te change –

e.g., SDGs  and  recognizing integra tive and  
interactive policies : m a ins tream ing and  
recognizing pos itive and  nega tive ram ifica tions  
of  deca rboniza tion.

4 . Polit ics  of  gett ing s ta r ted  a re d ifferent than the polit ics  
of  m a inta ining and  extend ing clim a te action (beware 
b ridge fuels  tha t  entrench new interes ts ; nudging lim its  
– “done enough”)
 E.g., Crea te b roader coa lit ions  of  suppor t by build ing 

jus tice and  equity into every clim a te action (Brian Topp –
jus t trans ition, GND?); Sm ar t 2020  (clim a te group) overly 
technocra tic, dem ocracy dem ands  and  fa il to ca ta lyze 
b road  deca rboniza tion; lacked  coa lit ion to build  on ea rly 



Dia gnos tic Ques tions
1 . Does  it  d is rup t dependence on fos s il energy? 

2 . Does  it  build  coa lit ions  tha t  favor m ore a ggres s ive 
actions?

3 . Does  it  norm a lize (taken-for-granted , legit im a te) 
a ggres s ive clim a te action – e.g., BC tax? 
Energiewende, Norway EV.

4 . Is  it  s ens it ive to b roader connections? Does  it  
spa rk clim a te action elsewhere? 



Thank you!
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