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What are key factors/drivers of the system? 

2

ZIRIUS (2018), CIB: Cross-Impact Balance Analysis, 
http://www.cross-impact.de/english/CIB_e_Alg.htm



Getting specific: What do we know about 
system interactions?
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Consult literature or experts.

“Evidence suggests that the physical input of energy or 
materials per unit of monetary output (material or energy 
intensity) follows an inverted U-curve as a function of 
income.... [R]esultant aggregate total (commercial plus 
non-commercial) energy intensity shows a persistent 
declining trend over time, especially with rising incomes 
(Watson et al. 1996, Nakicenovic et al. 1998).... A corollary 
of this relationship is that material and energy intensities 
decline the faster per capita income grows” (Nakicenovic
et al. 2000, pp. 123-124). 

Above statements clearly pertain to an 
empirical relationship between per capita 
income and energy intensity.

Schweizer & Kriegler (2012), Env. Research Letters



Getting specific: What do we know about 
system interactions?
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Translate statements to a rating scale.

“Evidence suggests that the physical input of energy or 
materials per unit of monetary output (material or energy 
intensity) follows an inverted U-curve as a function of 
income.... [R]esultant aggregate total (commercial plus 
non-commercial) energy intensity shows a persistent 
declining trend over time, especially with rising incomes 
(Watson et al. 1996, Nakicenovic et al. 1998).... A corollary 
of this relationship is that material and energy intensities 
decline the faster per capita income grows” (Nakicenovic
et al. 2000, pp. 123-124). 

-/+ for discouraging/encouraging influence
1/2/3 for weak/moderate/strong influence
0 indicates no direct influence

Schweizer & Kriegler (2012), Env. Research Letters

PE intensity
(‘dependent’ 

variable)
GDP growth per capita
(driver) à L M H
Low 0 -1 1
Med 0 1 -1
High 1 1 -2
Very high 2 1 -3

Try it out!



Matrix can find balance of ‘forces’, reveal system logic 

5Schweizer & Kriegler (2012), Env. Research Letters



CIB outputs:
• Specification of multiple reinforcing scenarios.
• Clues for pathways/transitions between them.

• ‘Gravitational pull’: How many random initial conditions 
(starting scenarios) end at attractors?
• Large #: Many pathways to that result (strong 

system tendency)
• Small #: Few pathways to that result (lucky/unlucky 

accident)
• Total impact score: Strength of ‘forces’ holding system 

equilibrium
• Small #: ‘Fragile’ attractor; system may be easily 

perturbed out of configuration
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Characterizing attractors for system resilience, fragility


