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The study aims at quantifying the effect of nano technology in the fields of economics and social aspects by using the methodology
of system dynamics. A case study which using selenium oxide nanoparticles as additive agent in order to enhance fuel efficiency

was selected as an example of nano technology in economic and societal benefits. Additionally, models for exhaust gas from

combustion of fuel (diesel) and related issues are developed to evaluate real-time assessment of the effect of nano technology.

It was found that the selenium oxide nanoparticles increase fuel efficiency, and it also affects on the amount of exhaust gas

and the respiratory disease related issues. The results of this study which give quantitative value for the effect of nano technology

can be used as objective references in development of national policy.
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<Table 1> Methodology Criteria

Ecosystem Causality Quantitative | Time
Representation Measurements | Change
Survey and
. . X X X X
Monitoring
Factor X o A X
analysis
Cost-Benefit
. X X 0 X
Analysis
Scenario
. X 0 X 0
analysis
System
. 0 0 0 0
Dynamics
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<Figure 1> System Dynamics Process
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<Figure 2> Study Process Model
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<Table 2> Oil Demand Factors

Influencing Factors Prior research

Petrol, diesel prices, consumption, vehicles,
population, GRDP, the holiday season seasonal Choi[7]
factors, the international oil price, exchange rate,
month consumption
Pf)pul{itlon, GRDP (gross domestic product in area), Kim[11]
oil prices
Transportation tax imposed, car mileage, fuel

. L . Lee[15]
efficiency, emissions per holding structure
Transport energy, environmental taxes Lee[13]
GRDP, demographic changes, the vehicle holdings,| Kim and Lee
power consumption, energy prices [9]
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<Table 3> Damage Factor of the Emission Gas

Field Factors Prior research
Acute respiratory diseases Smith[21]
The prevalence increases Bobak and Leon[4]
Increased mortality Gye;)r?s%igullt;;;e]arch
The
human body Induced asthma Chauhan et al.[3],
Lee[14]
Birth defects
Various diseases An([2]
including eye disease
Quantitative and qualitative
impact of crop
Plant Changes in crop growing period Choil6]
Increasing crop production costs
Create fog
Weather and Precipitation increase Oh[18]
atmosphere | Ambient temperature changes
Deplete the Ozone Layer Lee[17]
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<Figure 3> Exhaust Gas Causal Map
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<Table 4> Setting Parameters

Variable

Variable flow nano technology, population

Diesel demand, emissions, respiratory diseases,

Variable stocks .
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<Figure 5> Simulation Models of the Effects of Nano Technology
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