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Why Take a Systemic View 1

Removing a problem, 

may create feedback and delays to ......



To yield unintended consequences! 



Systems Approach

1. Need to understand the structure of a system 
and all the decision making rules (formal & 
informal; explicit & implicit) within system;

2. Establish the causal relationships between 
all variables within the system;

CANNOT BE ACHIEVED USING 
MENTAL MODELS IN A COMPLEX 

SYSTEM SUCH AS SOCIETY-
ECONOMY-ENVIRONMENT



Basic Structure of SD Model2



Horizontal Integration of Sectors 



Population and Investment Loop 



What does SD Modelling Offer?
• Checks consistency and feasibility of major

objectives and assumptions

• Deepens analysis of policies and programs, across
sectors and over time

• Informs decision makers of longer-term implications
of policy choices

• Helps achieve better and more coordinated decision
making

• Provides scenarios, not perfect projections

• Allows for easy monitoring and evaluation (e.g.
MDGs, HDI, any other indicators/indices relevant to
country of application)



Structure of System Dynamics Model
• Society: 4 modules

Population, Education, health care, roads
• Economy: 5 modules

Firms, households, government, banks, 
energy bill

• Environment: 3 modules
Land, water, air emissions

• Energy: 22 modules
Primary demand, final consumption, power 
supply, prices, investment, and more…



Population3



Real GDP



Real GDP Growth Rate



Total Energy Consumption (ktoe)



Per Capita CO2 Emissions (tCO2/person)



Energy Policy Analysis4a
• Baseline and Policy simulations

– Power Demand (CEB projections as benchmark)
• Energy Efficiency (10% by 2025)

– Power Supply
• CEB: fuel oil (30+60 MW and longer term investment), 

wind (22+20 MW), plus maintenance of existing plants 
to a large extent

• IPP/SIPP: efficiency increase for bagasse use (600 
GWh by 2013), waste (7MW), hydro (1MW), solar 
(1.5MW), maintenance of existing cogeneration plants

– Transport
• Number of buses on bus way set to zero



Share of RE to Total Electricity 



Per Capita CO2 Emissions4



Total Electricity Demand



Energy Bill



Climate Mitigation Policy - NAMAs 4
• The methodology can be used to develop 

Nationally Appropriate Mitigation Actions 
(NAMAs) , and to monitor their impacts on 
emission reduction, job creation, contribution 
to energy security, cost of investments etc …

• This approach can also be used to set 
Sectoral Targets (i.e. emission reduction 
targets for various sectors) against a 
Dynamic Baseline

4b



4c
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GDP = 3.8%

Baseline
GDP = 2%

Heinrich Boll Foundation Study 2008
(contraction-convergence)

Hypothetical
GDP = 2%

Hypothetical
GDP = 3.8%

Energy Futures (hypothetical 
emission pathways)
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