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System Dynamics Modeling for the Allocation
of National R&D Investment
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—1 Abstract |

This paper is a summary of how we constructed a national R&D investment
model. Although a national R&D investment is an important decision making for the
government as well as industries, currently there were little efforts on making a
model reflecting governmental decision making on the individual size of national
R&D. We constructed a simple national R&D model through discussion with 3
researchers who have rich experience of governmental investment of national R&D.
In this paper, we tried to show how our simple R&D model can reflect the perception

on the R&D efficiency that changes as the industry reach to its saturation level.
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increase of R&D R&D T2} of4ke] =7}

decrease of R&D R&D FA} ofake] 4]
commercialization multiplier of R&D R&D T2} gyEx 483} v
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(22 2] Y MR o)

(1) “2005year industry”= 692041

(2) “2005year R&D”=1620

(3) “2009year industry”=1.10643e+006

(4) “Amount of R&D”= INTEG (“increase of R&D”-“decrease of R&D”, “2005year R&D”)

(5) “average expectation of R&D efficiency”= 5

(6) average life time of industry=48

(7) “average ratio of R&D”=“Amount of R&D”/Technology related Industry

(8) “average time of R&D”=12

(9) budget time=12

(10) “commercialization multiplier of R&D”=6

(11) commercialization time=36

(12) decrease of industry=Technology related Industry/average life time of industry

(13) “decrease of R&D”= “Amount of R&D”/“average time of R&D”

(14) “effect of tech level on R&D”([(0,0)-(1,1)1,(0,0.1),(0.2,0.2),(0.3,0.3),(0.4,0.5),(0.5,0.7),
(0.6,0.8),(0.7,0.75),(0.8,0.6),(0.9,0.4),(1,0))

(15) FINAL TIME=240

(16) gap for market saturation=MAX(max size of Industry-Technology related Industry,
0)/max size of Industry

(17) increase by self investment= ratio of self investment¥*(max size of industry -
Technology related Industry)/investment time

(18) “increase of industry by R&D”=gap for market saturation * “Amount of R&D” *
“commercialization multiplier of R&D”/(commercialization time+*“R&D time”)

(19) “increase of R&D”=%“total amount of R&D”/budget time

(20) investment time=18

(21) max size of Industry=“2009year industry”+(“2009year industry”-“2005year industry”)

(22) “normal amount of R&D”=Technology related Industry*“average ratio of R&D”

(23) “Perceived efficiency of R&D”= “commercialization multiplier of R&D” * “effect of
tech level on R&D”(Perceived level of industry development)

(24) Perceived level of industry development=Technology related Industry/max size of
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Industry

(25) “R&D time”=12

(26) ratio of self investment=0.5

(27) Technology related Industry= INTEG (increase by self investment+‘“increase of
industry by R&D”-decrease of industry,“2005year industry”)

(28) “total amount of R&D”=“normal amount of R&D” * “Perceived efficiency of

R&D”/“average expectation of R&D efficiency”



