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Social	
  MARKAL	
  
Case:	
  residenAal	
  lighAng	
  in	
  city	
  of	
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Social	
  TIMES	
  Romania	
  
•  three	
  sectors:	
  residenAal,	
  transports,	
  others	
  

•  only	
  demand	
  side	
  	
  
	
  modeled	
  in	
  detail	
  

•  supply	
  side:	
  	
  
	
  virtual	
  imports	
  

•  start	
  2010,	
  	
  
	
  6	
  Ame	
  slices,	
  	
  
	
  7	
  periods	
  unAl	
  2026	
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Final energy Demand devices 
Useful 

demand 
(Residential) 

Electricity Incandescent bulbs Lighting 
Coal EFL bulbs Cooking 
Light fuel LED bulbs Hot water 
Heavy fuel Petroleum lamps Space heating 
Natural gas Coal heating stove Space cooling 

Petroleum Wood heating stove 
Clothes 
washing 

Biomass 
Natural gas heating 
stove Clothes drying 

Low Temp 
Heat Electric heating stove Dish washing 

Solar thermal 
Petroleum heating 
stove Refrigerating 

Solar electric LTH radiators Freezing 
Solar warm water 
Electric cooking 
Wood cooking 
Natural gas cooking 

... 

Sectors 
Residential 
Transports 
Other 
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Behaviour	
  models	
  

•  VBN:	
  Value	
  –	
  Belief	
  –	
  Norm	
  
•  TPB:	
  Theory	
  of	
  Planned	
  Behaviour	
  
•  HB:	
  Habitual	
  Behaviour	
  
•  ABC:	
  A^tude	
  –	
  Behaviour	
  –	
  Context	
  

•  IPB:	
  Theory	
  of	
  Interpersonal	
  Behaviour	
  
•  MOA:	
  MoAvaAon	
  –	
  Opportunity	
  –	
  Ability	
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Theory	
  of	
  Habitual	
  Behaviour	
  

7	
  

attitude

social norm

self-ef    

intention behaviourawareness

feedback

habitual
behaviour

+  +  ++  +  +

-  -  -

cacyfi

Up	
  to	
  95%	
  of	
  household	
  energy	
  behaviour	
  is	
  a	
  form	
  of	
  habitual	
  behaviour.	
  
Source:	
  Wagenaar,	
  1992	
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To	
  break	
  the	
  habitual	
  loop:	
  removing	
  incenAves	
  to	
  habitual	
  behaviour,	
  	
  
making	
  consumers	
  aware	
  of	
  their	
  habits,	
  enable	
  to	
  control	
  the	
  outcomes	
  

Source:	
  Egmond	
  and	
  Bruel,	
  2007	
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  MARKAL	
  
Behavioural	
  Model	
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What	
  to	
  measure	
  

Bounds	
  on	
  technologies	
  -­‐	
  share	
  of	
  people	
  who:	
  
•  Already	
  do	
  have	
  the	
  informaAon	
  and	
  behave	
  raAonally	
  

•  Do	
  not	
  have	
  the	
  informaAon	
  but	
  once	
  becer	
  informed,	
  they	
  will	
  change	
  
their	
  behaviour	
  

•  Will	
  never	
  change	
  because	
  of	
  extra-­‐economic	
  reasons	
  

Efficiencies,	
  cost	
  of	
  virtual	
  process	
  technology	
  “infocampaign”:	
  
•  Part	
  of	
  people	
  for	
  whom	
  the	
  informaAon	
  campaign	
  is	
  the	
  principal	
  vector	
  

of	
  behavioural	
  change	
  -­‐	
  yield	
  

•  Part	
  of	
  people	
  who	
  denote	
  a	
  medium	
  as	
  the	
  most	
  efficient	
  one	
  –	
  cost	
  mix	
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How	
  to	
  measure	
  

Q6:	
  How	
  many	
  light	
  bulbs	
  do	
  you	
  have	
  in	
  your	
  home?	
  	
  

[exact	
  number,	
  -­‐10,	
  -­‐20,	
  -­‐30,	
  -­‐40,	
  40+,	
  do	
  not	
  know]	
  

Q7:	
  How	
  many	
  of	
  them	
  are	
  low-­‐consumpAon	
  bulbs?	
  	
  
[none,	
  ¼,	
  ½,	
  ¾,	
  all,	
  don’t	
  know]	
  

Q8	
  :	
  During	
  the	
  last	
  two	
  years,	
  how	
  many	
  incandescent	
  bulbs	
  (convenAonal	
  	
  

bulbs)	
  have	
  you	
  replaced	
  with	
  low	
  consumpAon	
  bulbs?	
  	
  

[exact	
  number,	
  none,	
  ¼,	
  ½,	
  ¾,	
  all,	
  do	
  not	
  know]	
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How	
  to	
  measure	
  (2)	
  

Q10:	
  Do	
  you	
  know	
  that	
  low	
  consumpAon	
  bulbs	
  can	
  consume	
  5	
  Ames	
  less	
  	
  

energy	
  than	
  incandescent	
  bulbs?	
  [yes,	
  no]	
  

Q11:	
  Do	
  you	
  know	
  that	
  low	
  consumpAon	
  bulbs	
  have	
  a	
  lifespan	
  of	
  up	
  to	
  10	
  
Ames	
  superior	
  to	
  incandescent	
  bulbs?	
  [yes,	
  no]	
  

Q12:	
  Were	
  you	
  becer	
  informed	
  about	
  economic	
  advantages	
  of	
  the	
  low-­‐
consumpAon	
  bulbs,	
  would	
  you	
  be	
  ready	
  to	
  abandon	
  the	
  incandescent	
  
bulbs?	
  [yes,	
  no]	
  

In this part, we describe the transformation of the results of quantitative sociological surveys
into technical coefficients needed to define virtual process technologies representing energy con-
sumer behaviour is done thanks to the following questions: 3, 12, 13, 14 and 15.6.

Full questionaries are in Annex 1 on page 156.

EN is denoting the English translation of the questionary that served to transpose the Geneva
form to Romania, FR denotes the French version of the questionary that was originally set up for
the Geneva region, RO denotes the answers in Romania. All the questionaries are identical and
the numbers of questions are corresponding across language versions.

In the tables, the first line with percentages is related to the sum of answers YES and NO only
(total yes/no). The second line is normalised to the sum of answers YES, NO and MISSING (full
total).

Question 3

EN: Do you systematically turn off the light when leaving a room?
FR: Eteignez-vous systématiquement la lumière en sortant d’une pièce ?
(non=0, oui=1)
RO: De obicei stingeți lumina, când ieşiți dintr-o încăpere?

Geneva Romania

yes no missing total y/n full total yes no missing total y/n full total

280 113 0 393 393 357 50 0 407 407

71.2% 28.8% 0% 100% 87.7% 12.3% 0% 100%

71.2% 28.8% 100% 87.7% 12.3% 100%

Table 1: Results (yes, no, missing answer) for Question 3.

Question 12

EN: Were you better informed about economic advantages of the low-consumption bulbs, would
you be ready to abandon the incandescent bulbs?
FR: Si on vous informait mieux sur les avantages économiques des ampoules de basse consomma-
tion, seriez-vous prêt(e) à vous passer totalement des ampoules à incandescence ? (oui=1, non=0)
RO: Dacă ați fi fost informat mai bine despre avantajele folosirii becurilor cu consum redus, at, i fi
fost dispus(ă) să renunt,at, i la toate becurile cu incandescență?

Geneva Romania

yes no missing total y/n full total yes no missing total y/n full total

267 120 6 387 393 280 123 4 403 407

67.9% 30.5% 1.5% 100% 68.8% 30.2% 1.0% 100%

69.0% 31.0% 100% 69.5% 30.5% 100%

Table 2: Results (yes, no, missing answer) for Question 12.

1
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How	
  to	
  measure	
  (3)	
  

Q13:	
  Did	
  you	
  know	
  that	
  a	
  household	
  where	
  half	
  of	
  all	
  incandescent	
  bulbs	
  are	
  

replaced	
  by	
  low-­‐consumpAon	
  bulbs	
  can	
  realise	
  a	
  saving	
  up	
  to	
  200	
  Frs	
  per	
  year?	
  	
  

[yes,	
  no]	
  

Q14:	
  Based	
  on	
  this	
  informaAon,	
  would	
  you	
  change	
  at	
  least	
  the	
  half	
  of	
  your	
  
bulbs?	
  [yes,	
  no,	
  already	
  did]	
  

Question 13

EN: Did you know that a household where the half of all incandescent bulbs are replaced by low-
consumption bulbs can realise a saving of approx. 200 francs per year?
FR: Saviez-vous qu’un ménage changeant la moitié de ses ampoules à incandescence par des am-
poules de basse consommation peut économiser environ 200 Frs par année ? (oui=1, non=0)
RO: S, tiat, i că schimbarea a jumătate din becurile cu incandescență, dintr-o gospodărie, cu becuri
cu consum redus, vă aduce o economie de aproximativ 400 lei anual?

Geneva Romania

yes no missing total y/n full total yes no missing total y/n full total

99 293 1 392 393 96 309 2 405 407

25.2% 74.6% 0.3% 99.7% 100% 23.6% 75.9% 0.5% 99.5% 100%

25.3% 74.7% 100% 23.7% 76.3% 100%

Table 3: Results (yes, no, missing answer) for Question 13.

Question 14

EN: Based on this information, would you change at least the half of your bulbs?
GE: Sur la base de cette information, changeriez-vous au moins la moitié de vos ampoules? (non=0,
oui=1, déjà fait=2)
RO: Pe baza informat, iei de mai sus, at, i fi dispus să schimbați jumătate dintre becurile cu incan-
descență?

Geneva Romania

yes no

already

did

missing

total

y/n

full

total

yes no

already

did

missing

total

y/n

full

total

207 71 111 4 389 393 235 60 109 3 404 407

52.7% 18.1% 28.2% 1.0% 99.0% 100% 57.7% 14.7% 26.8% 0.7% 99.3% 100%

53.2% 18.3% 28.5% 100% 58.2% 14.9% 27.0% 100%

Table 4: Results (yes, no, already did, missing answer) for Question 14

Question 15

EN: Your electricity consumption would be susceptible to change following :
[max. 2 possible answers]
15.1 an opinion or advice of a close person (a neighbour, a family member, a colleague, etc.)
15.2 an information campaign in medias, advertisements
15.3 a request from your children
15.4 a modification of your revenue
15.5 an important electricity price rise
15.6 nothing can change my current behaviour

FR: Votre consommation d’électricité serait susceptible de changer suite à:
[2 réponses possibles]
15.1 L’avis d’un proche (voisin, famille, collègue de travail, etc.)
15.2 Une campagne d’information dans les médias, publicité
15.3 Une demande de la part de vos enfants
15.4 Une modification de votre revenu
15.5 Une augmentation importante du prix de l’électricité
15.6 Rien ne me ferait changer

2
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How	
  to	
  measure	
  (4)	
  

Q15:	
  Your	
  electricity	
  consumpAon	
  would	
  be	
  suscepAble	
  to	
  change	
  following	
  a:	
  

15.1	
  opinion	
  or	
  advice	
  of	
  a	
  close	
  person	
  (neighbour,	
  family	
  member,	
  colleague)	
  

15.2	
  informaAon	
  campaign	
  in	
  medias,	
  adverAsements	
  

15.3	
  request	
  from	
  your	
  children	
  
15.4	
  modificaAon	
  of	
  your	
  revenue	
  

15.5	
  important	
  electricity	
  price	
  increase	
  

15.6	
  nothing	
  could	
  change	
  my	
  current	
  behaviour	
  	
  

RO: Consumul dumneavoastră de electricitate ar putea fi schimbat ca urmare a:
[Alegeți maxim 2 variante de răspuns]
15.1 Sfaturilor unui cunoscut (vecin, rudă, coleg de muncă etc.)
15.2 Campanie de informare în media, publicitate
15.3 La solicitarea copiilor
15.4 La modificare venitului
15.5 Unei cres,teri semnificative a pret,ului energiei
15.6 Nimic nu mă va determina să schimb

Geneva Romania

Q 15.6 missing total y/n full total Q 15.6 missing total y/n full total

39 4 389 393 32 0 408 408

9.9% 1.0% 99.0% 100% 7.8% 0% 100% 100%

10.0% 100% 7.8% 0% 100%

Table 5: Frequency of positive answer 15.6 (Nothing will change my behaviour).
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A	
  hybrid	
  simulaAon-­‐opAmisaAon	
  model	
  

14	
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  K.	
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  et	
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Share	
  of	
  Choice	
  -­‐	
  Research	
  setup	
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Share-­‐of-­‐Choice	
  MARKAL	
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Share	
  of	
  Choice	
  -­‐	
  Results	
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Proceedings of the 53rd Meeting of the Euro Working Group on Commodities and Financial Modelling (EWGCFM)	


and 2nd International Conference of the Research Centre for Energy Management (RCEM), 22-24 May 2014, Chania, Crete	



Proceedings of the 14th Informatics in Economy International Conference, 30 April - 2 May 2015, Bucharest, Romania	





A	
  comparison	
  of	
  the	
  approaches	
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bounds SocialMarkal Cochin-TIMES Share-of-Choice 
objectivity subjective objective objective objective 
linearity part of model yes no no 
hard-link part of model no no yes 
soft-link no yes yes yes 
external data yes/no survey study survey 
technological detail yes yes yes yes 
synoptic aggregation yes no no no 

18	
  



Research	
  project	
  

•  Swiss	
  Enlargement	
  ContribuAon	
  in	
  the	
  framework	
  of	
  the	
  
Romanian-­‐Swiss	
  Research	
  Program	
  	
  

•  Swiss	
  NaAonal	
  Fund	
  of	
  ScienAfic	
  Research	
  Grant	
  
IZERZ0_142217	
  	
  

•  Research	
  team:	
  
–  Geneva:	
  Emmanuel	
  Fragnière,	
  Francesco	
  Moresino,	
  Roman	
  Kanala	
  
–  Bucharest:	
  Ion	
  Smeureanu,	
  Marian	
  Dardala,	
  Andrea	
  Reveiu,	
  	
  

	
  Emilia	
  Titan,	
  Felix	
  Furtuna	
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