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Abstract

Considering the various variables affecting the relationship between information and
communication technology and GDP growth and the interaction and non-linear effects of
these variables on each other, it is necessary to provide a model to predict the favorable or
unfavorable effects of ICT policies on GDP using simulation. The present study examines
the interrelationships of information and communication technology variables and
macroeconomic variables with a systemic approach and using system dynamics
methodology. After examining the reference modes of the variables, the cause and effect
model is designed and the feedback and then the rate and stock variables are identified and
the stock-flow model is created. The results of model implementation have been able to
cover reference modes well. The model designed in this research can be used for macro

decisions and policy making in the field of information technology.
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GDP = (ICT Value Added + Non-ICT value added)/2

ICT Value Added =0.94*LN (Human capital) -1.04*LN (ICT capital) +1.24*LN
(Non-ICT capital) -5.25¥*LN(TFP) +0.49*LN (labor) +1e-010*LN(B2C)

Non-ICT value added =0.23*LN (ICT capital) +0.07*LN (Non-ICT -capital)
+0.77*LN(TFP) +0.11*LN (labor) +0.04*LN (Human capital)

Per Capita income = 17857*(1+ GDP/100)/ (1+0.01)

ICT capital = INTEG (investment in ICT,294708)

investment in ICT = ICT capital*min (GDP interest rate)

Non-ICT capital = INTEG (investment in Non-ICT capital,41.7574)

investment in Non-ICT capital = Non-ICT capital*0.1

ICT trade = ICT export + ICT import

ICT export = 10+ (Time-1380) *6.5

ICT import=94+ (Time-1380) *15

B2C = transaction amounts via internet + transaction amounts via mobile

transaction amounts via internet = number of internet terminals*Percentage of
individuals using the Internet*200

transaction amounts via mobile = Population*"Mobile-cellular telephone
subscriptions per 100 inhabitants"/100*18

ICT development = (0.4*ICT access) + (0.4*ICT use) + (0.2*ICT skill)
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ICT access = (""Fixed-telephone subscriptions per 100 inhabitants" + "Mobile-cellular
telephone subscriptions per 100 inhabitants" + Percentage of households with computer
+ Percentage of households with Internet access)/4 + (0.0001*LN (Foreign Direct
Investment + ICT capital) *(Per Capita income/18336))

ICT use = (Fixed broadband subscriptions per 100 inhabitants + Percentage of
individuals using the Internet) + 0.0001*LN (ICT capital*Per Capita income/18336)

ICT skill = secondary gross enrollment ratio + tertiary gross enrollment ratio

TFP = INTEG (TFP Growth,0.56)

TFP Growth = (-0.0382*LN (labor productivity) + 0.0025*LN (Foreign Direct
Investment) +0.0308*LN (Human capital) +0.6889*LN ("research & development")) -
DELAY1((-0.0382*LN (labor productivity) +0.0025*LN (Foreign Direct Investment)
+0.0308*LN (Human capital) +0.6889*LN ("research & development")), 1)

investment in human capital = (Human capital - ("population ages 15-64
ratio"*100*secondary gross enrollment ratio)/100000)/2

Human capital = INTEG (investment in human capital,0.0623)

Labor = labor force participation rate*Population*"population ages 15-64 ratio"

Population = INTEG (POP Growth rate,6.7¢ +007)
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