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Question no longer: is climate change real?
but: what must we do? : 

1958:

• Global financial crisis and recession

                  Widespread uncertainty:  Can we believe
the economists on what must be done?
:
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    The amazing conclusion:

•  The causes are very simple and easy to understand

•  Most of the causes have been discussed at depth in the
classical socio-economic literature, for example:

-  The speculative drive and herding instinct of  investors
(Charles Mackay, 1852)

-  The inherent instabilities caused by feedbacks in the
financial-economic system (Hyman Minsky, 1986)

-  The need for government regulation to stabilize the 
system (John Maynard Keynes, 1936)
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   – which have dominated the free-market
thinking of the western world  since the
collapse of communism
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Joseph Schumpeter,…)

Main stream general
equilibrium theory:

(Léon Walras, Kenneth
Arrow, Gérard Debreu,
text books, e.g.
Samuelson-Nordhaus,..)

Competition between
individual  economic actors
results automatically in  an
optimal economic outcome
(Adam Smith’s “Invisible
hand”). Inequities more than
compensated by growth.
Economic system inherently
stable, interference by
government produces sub-
optimal outcome.

(An exaggerated polarized view emphasizing differences)
Dynamic system, governed
by behaviour of many
competing actors pursuing
conflicting goals. Free-
running system produces
instabilities, creates social
inequities,  conflicts, etc.
Task of government: stabilize
system by balancing private
and public interests, creating
a socially just society.
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Simulation of many coupled
ordinary differential
equations, governed by
strategies of many actors,
requires family of models of
increasing complexity

Maximization of total utility
function, dependent on
many parameters
(investment, trade, etc.) for
many economic sectors
and regions

Mathematical and software tools

            Need for a new approach:

a family of easily                               highly complex
understandable       instead of      general equilibrium
dynamical models                models

       

Mental models of classical
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available for original authors):
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for four different initial
conditions
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Result: stable equilibrium

Hypothesis 2:  P    induces  dD/dt    [speculation, herding],
otherwise as in Hypothesis 1.

Result: unstable boom - bust event
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dS/dt = F (S,D,P)              (S = supply)

dD/dt = G (S,D,P)             (D = demand)

dP/dt = H (S,D,P)              (P = price)

Hypothesis 1: P     induces dD/dt  
               D     induces dS/dt     , DP/dt

Result: stable equilibrium

Hypothesis 2:  P    induces  dD/dt    [speculation, herding],
otherwise as in Hypothesis 1.

Result: unstable boom - bust event

Hypothesis 3: S     induces dD/dt     , dP/dt
   D     induces dS/dt
   P     induces dS/dt

Result: business cycle

System dynamics representation of
supply-demand-price interdependence



Business cycle model:  two-feedback loops, one
postive (unstable), one negative (stabilizing)
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dS/dt = F (S,D,P)              (S = supply)

dD/dt = G (S,D,P)             (D = demand)

dP/dt = H (S,D,P)              (P = price)

General result: A system of three first-order ordinary
differential equations can have solutions representing:

• a damped periodic, monotonic or non-monotonic (e.g.
boom-bust) transition to an equilibrium point

• a stable convergence to a periodic attractor

• an unstable trajectory diverging to infinity

• a bounded, non-periodic chaotic trajectory

Which type of solution is realized depends on the initial
conditions and the behaviour of the economic actors

System dynamics representation of
supply-demand-price interdependence
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     Apply modern software tools based on
graphical representation of dynamic
feedback processes (e.g. Stella or Vensim)
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Monetary subroutines 3: money circulation
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The “virtual economy” (financial system):
money circulation between firms, banks and households
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use the simplest model that explains
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Example: how should one balance
the current-account surpluses of
countries like China, Japan and
Germany?
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8-14 August 2009:

Shift production from
exports to domestic
consumption
(standard main-
stream answer).

From the viewpoint
of climate policy:
short-sighted!

Appropriate
response:
shift production to
renewable energy
technologies!
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Balancing the current-account surplus: apply climate policy
instruments to shift   production streams    from exports to
renewables (maintaining level of domestic consumption).
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mitigation measures:   w: weak,    m: moderate,    s: strong



Estimates of the costs of climate change mitigation:

             1 % of GDP

Consistent with: IPCC 4th Assessment Report; macro-
economic model intercomparison, The Energy
Journal, Special Issue, 2006; the Stern Review, 2006).

Range of  other estimates:

         -1 % to + 4% of GDP



Is climate change mitigation affordable?

2000 2100

1% BAU growth (ignoring

climate change costs)

2 -
GDP
(log
Scale)

1 -

3 -

4 -



2000 2100

1% GDP loss corresponds to a
delay of 1 year over a period of 100
years–an affordable insurance
premium to avoid the risk of
dangerous climate change!
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Is climate change mitigation affordable?

1% BAU growth (ignoring

climate change costs)
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