
1 
 

 

 

 

 

ĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ, 
 

 

 

 

 

 

 

 

 

 

 

 

 

ĽņĬńĔĚŅĬıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĽĺĪĝ,' 
ıķĻěŇĔŅĵĬȮ0343 

  

ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 

 
&ĨŋĸŅėĴȮı,Ļ,Ȯ2564ȮůȮĔńĬĵŅĵĬȮı,Ļ,Ȯ2565) 



2 
 

ĽŅĶĭńĠ 
 ľĬƟŅ 

ĽƞĺĬĪňŗȮ/ȮįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴŐįĬĔŅĶħņŏĬŇĬĚŅĬȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ&ĨŋĸŅėĴȮı,Ļ,Ȯ
0342ȮůȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343'Ȯ 

2 

ĭĪĽĶŋĮįŌƟĭĶŇľŅĶ 3 

/,ȮĺŇĽńĵĪńĻĬƢȮėƞŅĬŇĵĴȮŐĸŃŏĮƚŅľĴŅĵĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ, 6 

0,ȮĔĸĵŋĪīƢĕŀĚȮĽĺĪĝ,ȮĮƖȮı,Ļ,Ȯ0343Ȯ+Ȯ035. /. 

1,ȮįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮȮȮȮȮȮ 
21 

    &ĨŋĸŅėĴȮı,Ļ,Ȯ0342ȮůȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 

1,/ȮįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĨńĺĝňŘĺńħȮBalanced Scorecard (BSC) Ȯ            21 

1,0ȮįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠ 08 

1,1ȮįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶĵĔĶŃħńĭĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĳŅĵŒĨƟőĴŏħĸŏĻĶļģĔŇěȮBCG           107 

1,2ȮįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŀĭĽĬŀĚĨŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 114 

1,3ȮįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶıńĥĬŅŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&CCAg' /69 

1,4ȮįĸĔŅĶħņŏĬŇĬĚŅĬħƟŅĬĔŅĶĭĶŇľŅĶȮĽĬńĭĽĬŋĬȮŐĸŃĭĶŇĔŅĶĔĸŅĚ /81 

2,ȮįĸĔŅĶħņŏĬŇĬĚŅĬħƟŅĬĪĶńıĵŅĔĶ /82 

2,/ȮįĸĔŅĶŒĝƟěƞŅĵĚĭĮĶŃĴŅĦ /82 

2,0ȮįĸĔŅĶľŅĶŅĵœħƟěŅĔĔŅĶħņŏĬŇĬĚŅĬ /83 

2,1ȮĽĩŅĬĳŅıħƟŅĬĭŋėĸŅĔĶ /84 

ĳŅėįĬĺĔ /87 

Ĕ,ȮĶŅĵĝŊŗŀĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ /88 

ĕ,ȮĶŅĵĝŊŗŀįĸĚŅĬĪňŗĵŊŗĬěħĽŇĪīŇĭńĨĶŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 272 

ė,ȮĶŅĵĝŊŗŀĽŇĪīŇĭńĨĶĪňŗœħƟĶńĭėŌƞĴŊŀĽŇĪīŇĭńĨĶŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 281 

Ě,ȮĶŅĵĝŊŗŀįĸĚŅĬĪňŗĵŊŗĬěħŀĬŋĽŇĪīŇĭńĨĶŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 290 

ě,ȮĶŅĵĝŊŗŀŀĬŋĽŇĪīŇĭńĨĶĪňŗœħƟĶńĭėŌƞĴŊŀŀĬŋĽŇĪīŇĭńĨĶŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 307 

 
 



3 
 

ĽŅĶĭńĠ 

 
ľĬƟŅ 

Ĝ,ȮĶŅĵĝŊŗŀįĸĚŅĬĪňŗĵŊŗĬěħėĺŅĴĸńĭĪŅĚĔŅĶėƟŅŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 3/9 

ĝ,ȮĶŅĵĝŊŗŀįĸĚŅĬĪňŗĵŊŗĬěħėŋƟĴėĶŀĚıńĬīŋƢıŊĝ 320 

Ğ,ȮĶŅĵĝŊŗŀĶŅĚĺńĸŐĸŃŏĔňĵĶĨŇĵĻĪňŗœħƟĶńĭ 320 

ğ, ĶŅĵĝŊŗŀįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅĕŀĚȮĽĺĪĝ,ȮĪňŗĴňĔŅĶĬņœĮŒĝƟ 331 

Ġ, įĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĨńĺĝňŘĺńħĪňŗĶŅĵĚŅĬĨƞŀľĬƞĺĵĚŅĬĳŅĵĬŀĔ 368 

ġ, įĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĔŅĶĮĢŇĭńĨŇĚŅĬħƟŅĬĔŅĶĭĶŇľŅĶıńĥĬŅĪŋĬľĴŋĬŏĺňĵĬ 374 

  

ĽƞĺĬĪňŗȮ0 ĶŅĵĚŅĬĪŅĚĔŅĶŏĚŇĬȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
&ĨŋĸŅėĴȮı,Ļ,Ȯ0342ȮůȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 

380 

ĶŅĵĚŅĬĪŅĚĔŅĶŏĚŇĬĳŅıĶĺĴ ĽĺĪĝ, 383 

ľĴŅĵŏľĨŋĮĶŃĔŀĭĚĭĔŅĶŏĚŇĬȮĽĺĪĝ, 386 

  

 
  



4 
 

 
 
 
 
 

ĽƞĺĬĪňŗȮ/ 
 

įĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴŐįĬĔŅĶħņŏĬŇĬĚŅĬ 
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343 

&ĨŋĸŅėĴȮı,Ļ,Ȯ0342ȮůȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 
 

 

 

  

ĮĶŃĔŀĭħƟĺĵ 

ĽƞĺĬĪňŗȮ1 įĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴŐįĬĔŅĶħņŏĬŇĬĚŅĬȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 

ĽƞĺĬĪňŗȮ2ȮĶŅĵĚŅĬĪŅĚĔŅĶŏĚŇĬȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 



5 
 

ĭĪĽĶŋĮįŌƟĭĶŇľŅĶ 
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ıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) őėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&NSTI) ŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬ
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ŀŋĨĽŅľĔĶĶĴȮĔĶŃĨŋƟĬėĺŅĴĨƟŀĚĔŅĶħƟŅĬĬĺńĨĔĶĶĴȮħƟĺĵĔĸœĔĪŅĚīŋĶĔŇěȮŐĸŃĭĶŇľŅĶīŋĶĔŇěŏĪėőĬőĸĵňŀĵƞŅĚĴŊŀŀŅĝňı 
ĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĔŅĶħņŏĬŇĬĚŅĬĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔŐĸŃĴľŅĺŇĪĵŅĸńĵȮŒĝƟȮĺĪĬ,ȮĨŀĭőěĪĵƢĮƤĠľŅŏĝŇĚıŊŘĬĪňŗȮ
ĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨŐĸŃĝŋĴĝĬŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ ĨĸŀħěĬĴňĔŅĶĮĶńĭĨńĺŒľƟıĶƟŀĴĶńĭĴŊŀĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ħƟĺĵĔĸĵŋĪīƢȮAAA œħƟŐĔƞȮĭŌĶĦŅĔŅĶĔŅĶĪņĚŅĬŏĮƦĬȮAgenda ŏĝŊŗŀĴőĵĚĪŋĔĳŅĶĔŇěŒľƟĴŋƞĚĪŇĻĪŅĚŏħňĵĺĔńĬȮ
&Alignment) ŏıŇŗĴėĺŅĴėĸƞŀĚĨńĺȮ&Agility) őħĵĬņŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒľƟŀĚėƢĔĶ 

őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĨńĺĝňŘĺńħȮBalanced Scorecard 
(BSC) œħƟŐĔƞȮ&/'ȮĴŌĸėƞŅįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻĪňŗŏĔŇħěŅĔĔŅĶĬņ
įĸĚŅĬĺŇěńĵœĮŒĝƟĮĶŃőĵĝĬƢȮ34,860 ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬȮ11.96 ŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
0343Ȯ&0'ȮĔƞŀŒľƟŏĔŇħĴŌĸėƞŅĔŅĶĸĚĪŋĬħƟŅĬȮĺȮŐĸŃȮĪȮŒĬĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮ
/2,010ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬȮ2,64ȮŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ&1'ȮĴňĽńħĽƞĺĬĶŅĵœħƟĨƞŀ
ėƞŅŒĝƟěƞŅĵȮĽńħĽƞĺĬĶŅĵœħƟĨƞŀėƞŅŒĝƟěƞŅĵŏĪƞŅĔńĭĶƟŀĵĸŃȮ03,15ȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ/..Ȯ&2'ȮĬņįĸĚŅĬĺŇěńĵŐĸŃ
ŀĚėƢėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢȮ27/ȮĶŅĵĔŅĶȮŐĸŃȮĩƞŅĵĪŀħįĸĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟȮŐĸŃŏĪėőĬőĸĵňŒľƟŐĔƞ
ŏĔļĨĶĔĶŐĸŃĭŋėĸŅĔĶŒĬĝŋĴĝĬȮ7*6//ȮėĬȮ&3'ȮĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩĔŅĶŐĕƞĚĕńĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮŏĕĨ
ĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) ľĬƞĺĵĚŅĬĪňŗŒĝƟĮĶŃőĵĝĬƢěŅĔĭĶŇĔŅĶĕŀĚȮARIPOLIS 
& BIOPOLIS 52ȮĶŅĵȮŐĸŃĴňĔŅĶŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĨŅĴĴŅĨĶģŅĬĽŅĔĸȮ6.,.33ȮĶŅĵĔŅĶȮŐĸŃĶƞĺĴ
ĸĚĪŋĬŒĬīŋĶĔŇěŏĪėőĬőĸĵňȮ6ȮĶŅĵȮ&4'ȮıńĥĬŅŀŅĝňı-ĭŋėĸŅĔĶȮħƟĺĵȮĺĪĬ,ȮŒľƟŐĔƞĳŅėŀŋĨĽŅľĔĶĶĴȮœħƟĶńĭĔŅĶ
ıńĥĬŅĪńĔļŃȮ(Reskill/Upskill) ŐĸŃįĸńĔħńĬŏĻĶļģĔŇěȮBCG /6*541ȮȮėĬ-ĺńĬȮŐĸŃĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵŒľƟĔńĭ
ĮĶŃŏĪĻőħĵĽĬńĭĽĬŋĬĬńĔĻŉĔļŅĮĶŇĠĠŅőĪ-ĮĶŇĠĠŅŏŀĔ-ĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮ626ȮėĬȮ&5'ȮĔŅĶĮĶńĭ
ĔĶŃĭĺĬĔŅĶĳŅĵŒĬŏıŊŗŀŏĽĶŇĴĔŅĶĪņĚŅĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıŏıŇŗĴĕŉŘĬȮĶƟŀĵĸŃȮ/..ȮĕŀĚŏĮƚŅľĴŅĵȮŐĸŃȮ&6'Ȯ
ŏĽĶŇĴĽĶƟŅĚŐĸŃıńĥĬŅĻńĔĵĳŅıħƟŅĬĺŇěńĵȮĴňėĺŅĴŏĕƟĴŐĕŖĚĪŅĚħƟŅĬĔŅĶĺŇěńĵȮIntellectual Capital Score 
(IC score) ľĶŊŀȮėŃŐĬĬĪŋĬĪŅĚĮƤĠĠŅȮIC score ĶĺĴŏĪƞŅĔńĭȮ4/,3/5ȮėŃŐĬĬ 

įĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠĨŅĴŐįĬĔŅĶħņŏĬŇĬĚŅĬĮĶŃěņĮƖȮ0343ȮœħƟŐĔƞȮĔŅĶĵĔĶŃħńĭĔŅĶıńĥĬŅ
ŀŋĨĽŅľĔĶĶĴĳŅĵŒĨƟőĴŏħĸŏĻĶļģĔŇěȮBCGȮħņŏĬŇĬĚŅĬıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬȮĺĪĬ,ȮőħĵĴňĭĪėĺŅĴ
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ĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇȮ54/ȮĭĪėĺŅĴȮĵŊŗĬĕŀěħĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮ173ȮėņĕŀȮœħƟĶńĭĶŅĚĺńĸ
ŐĸŃŏĔňĵĶĨŇĵĻŒĬħƟŅĬĨƞŅĚȮŕȮ37ȮĶŅĚĺńĸȮĶĺĴĩŉĚȮĔŅĶıńĥĬŅŐĸŃĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪňŗŏĬƟĬĔŅĶĨŀĭőěĪĵƢľĶŊŀ
ŐĔƟĮƤĠľŅĪňŗĽņėńĠĕŀĚĮĶŃŏĪĻȮįĸńĔħńĬŒľƟŏĔŇħĔĸœĔĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĶńģȮőħĵĴň
ĽĩŅĭńĬĔŅĶĻŉĔļŅŐĸŃĽĩŅĭńĬĺŇěńĵœħƟĶńĭĔŅĶĮĶŃĔŅĻĕŉŘĬĪŃŏĭňĵĬľĬƞĺĵĚŅĬĶńĭĪņőėĶĚĔŅĶĪńŘĚĽŇŘĬ 342 Ȯ
ľĬƞĺĵĚŅĬȮŏĔŇħĔŅĶľŅĶŊŀėĺŅĴĶƞĺĴĴŊŀĺŇěńĵŐĸŃıńĥĬŅĶƞĺĴĔńĭľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬȮȮŏĔŇħĔŅĶĽĶƟŅĚ
ėĺŅĴĶƞĺĴĴŊŀȮħƟŅĬȮĺĪĬ,ȮĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃőėĶĚĔŅĶĶƞĺĴĪŋĬĺŇěńĵĨƞŅĚĮĶŃŏĪĻȮ/3ȮőėĶĚĔŅĶ ŏĔŇħŏėĶŊŀĕƞŅĵ
ıńĬīĴŇĨĶŒľĴƞȮ&new strategic network) /ȮŏėĶŊŀĕƞŅĵȮŐĸŃĽĶƟŅĚĔŅĶĶńĭĶŌƟħƟŅĬȮBCG ŒĬĔĸŋƞĴĮĶŃŏĪĻȮAPEC 
ŐĸŃĪńŗĺőĸĔȮ&BCG visibility in APEC and global) ŏĔŇħőėĶĚĔŅĶŏıŊŗŀĽƞĚŏĽĶŇĴėĺŅĴĶƞĺĴĴŊŀĔńĭĨƞŅĚĮĶŃŏĪĻȮ
2ȮőėĶĚĔŅĶȮŏĔŇħĔŅĶŏĽĬŀőėĶĚĔŅĶĕŀĪŋĬĺŇěńĵĨƞŅĚĮĶŃŏĪĻȮ07ȮőėĶĚĔŅĶȮĶŇŏĶŇŗĴĔĸœĔŒľĴƞŏĮƦĬĻŌĬĵƢĔĸŅĚĭĶŇĔŅĶ
ħƟŅĬĪŋĬĶŃľĺƞŅĚĮĶŃŏĪĻȮ&service Hub for international funding) /ȮĔĸœĔȮŀňĔĪńŘĚŏĔŇħĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀ
ħƟŅĬȮĺĪĬ,ȮĶŃľĺƞŅĚĮĶŃŏĪĻȮœħƟŐĔƞȮĭńĬĪŉĔėĺŅĴŏĕƟŅŒěȮ&Memorandum of Understanding: MOU) ľĶŊŀ
ĕƟŀĨĔĸĚĔŅĶĶƞĺĴĴŊŀĺŇěńĵȮ&agreement) ĶĺĴȮ0/ȮĶŅĵĔŅĶ 

ĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŀĭĽĬŀĚĨŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ őħĵȮĽĺĪĝ,ȮĴňĔŅĶıńĥĬŅŐĸŃ
ĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&National S & T Infrastructure) Īňŗ
ŒľƟĭĶŇĔŅĶħƟŅĬŏĪėĬŇė/ĺŇĝŅĔŅĶħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵȮĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 3ȮľĬƞĺĵĚŅĬȮŐĸŃĴňĔŅĶıńĥĬŅŐĸŃ
ĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬėŋĦĳŅıĕŀĚĮĶŃŏĪĻȮ&National Quality Infrastructure) ĕŀĚȮ 
3ȮĻŌĬĵƢĭĶŇĔŅĶȮőħĵŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢŐĸŃĪħĽŀĭŐĔƞľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĨŅĴĴŅĨĶģŅĬĽŅĔĸȮ01,2/5ȮĶŅĵĔŅĶȮ
ŒľƟŐĔƞľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĴŅĔĔĺƞŅȮ1..ȮĶŅĵȮĨĸŀħěĬĴňĔŅĶĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ
ĕŀĚįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĪėőĬőĸĵň ĴňĔĸœĔĽĬńĭĽĬŋĬŏıŊŗŀĽĶƟŅĚŐĶĚěŌĚŒěŒľƟĳŅėŏŀĔĝĬĸĚĪŋĬħƟŅĬĺŇěńĵıńĥĬŅ
ŐĸŃĬĺńĨĔĶĶĴŏıŇŗĴĕŉŘĬȮŏĝƞĬȮĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĽŌƞĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶȮ323ȮĶŅĵĔŅĶŒľƟŐĔƞȮ2/6Ȯ
ľĬƞĺĵĚŅĬ ħņŏĬŇĬĔŅĶĨĶĺěĽŀĭĶńĭĶŀĚįĸĚŅĬĺŇěńĵĕŀĚįŌƟĮĶŃĔŀĭĔŅĶœĪĵŏıŊŗŀĕŉŘĬĭńĠĝňĬĺńĨĔĶĶĴœĪĵȮőħĵ
ĽņĬńĔĚĭĮĶŃĴŅĦœħƟĮĶŃĔŅĻĕŉŘĬĭńĠĝňĬĺńĨĔĶĶĴŐĸƟĺȮěņĬĺĬĽŃĽĴĪńŘĚĽŇŘĬȮ614ȮįĸĚŅĬȮħņŏĬŇĬĔŅĶĨĶĺěĽŀĭ
ŐĸŃĶńĭĶŀĚőėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňĪňŗĵŊŗĬĕŀĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňȮ0..ȮŏĮŀĶƢŏĞŖĬĨƢȮ387Ȯ
őėĶĚĔŅĶȮĴŌĸėƞŅőėĶĚĔŅĶĶĺĴȮ1,196.33ȮĸƟŅĬĭŅĪȮĴňĔŅĶĽĬńĭĽĬŋĬȮSMEs ŒĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴȮ&őėĶĚĔŅĶȮITAP) 346ȮőėĶĚĔŅĶȮ&ŒľĴƞ'ȮėŇħŏĮƦĬĴŌĸėƞŅőėĶĚĔŅĶȮ1.2,02ȮĸƟŅĬĭŅĪȮĬŀĔěŅĔĬňŘȮĽĺĪĝ,Ȯ
ĵńĚĽƞĚŏĽĶŇĴĔĸœĔĔŅĶĽĶƟŅĚĶŃĭĭĬŇŏĺĻĬĺńĨĔĶĶĴĽņľĶńĭįŌƟĮĶŃĔŀĭĔŅĶȮŀŅĪŇȮĔŅĶĽĶƟŅĚīŋĶĔŇěĽĨŅĶƢĪŀńıěŅĔ
įĸĚŅĬĕŀĚȮĽĺĪĝ,ȮĔŅĶĭƞĴŏıŅŃįŌƟĮĶŃĔŀĭĔŅĶģŅĬĬĺńĨĔĶĶĴȮĔŅĶıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĴŇĬĻńĔĵĳŅı
įŌƟĮĶŃĔŀĭĔŅĶȮĶĺĴĩŉĚĔŅĶıńĥĬŅȮSupply Chain ĕŀĚŀŋĨĽŅľĔĶĶĴŐľƞĚŀĬŅėĨȮ 

ŀňĔĪńŘĚĴňĔŅĶŏıŇŗĴĻńĔĵĳŅıĕŀĚĝŋĴĝĬĶŃħńĭıŊŘĬĪňŗȮĴňŏĮƚŅľĴŅĵŒĬĔŅĶıńĥĬŅŏĔļĨĶĔĶŒľƟĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņȮĺĪĬ,ȮĝƞĺĵĵĔĶŃħńĭĔŅĶĪņĔŅĶŏĔļĨĶĕŀĚĨńĺŏŀĚȮőħĵĔŅĶıńĥĬŅŐĸŃĕĵŅĵįĸ
ŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŀńěĜĶŇĵŃȮ&Smart Farm) ŐĸŃĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĔŖĭĶńĔļŅŐĸŃŒĝƟ
ĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶĪƟŀĚĩŇŗĬŀĵƞŅĚĵńŗĚĵŊĬȮœħƟĴňĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĽŌƞĝŋĴĝĬȮ155ȮĝŋĴĝĬȮŒĬȮ23ȮěńĚľĺńħȮ
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ĴňŏĔļĨĶĔĶœħƟĶńĭĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟ-ŏĪėőĬőĸĵňȮ7,6//ȮėĬȮŐĸŃıńĥĬŅĪńĔļŃŏĔļĨĶĔĶŐĔĬĬņȮ7./ȮėĬ
ĬŀĔěŅĔĬňŘĴňĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚŏĽĶŇĴĭŋėĸŅĔĶĺŇěńĵȮıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴįŌƟĴňėĺŅĴĽŅĴŅĶĩıŇŏĻļħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏĕƟŅĽŌƞŀŅĝňıĬńĔĺŇěńĵįƞŅĬĔŅĶĽĬńĭĽĬŋĬĪŋĬĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ-ĮĶŇĠĠŅŏŀĔ-
ĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵŒľƟĔńĭĮĶŃŏĪĻȮ626ȮėĬȮŐĸŃĽĬńĭĽĬŋĬĬńĔĻŉĔļŅŐĸŃ
ĭŋėĸŅĔĶĺŇěńĵĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻŏĕƟŅĶƞĺĴĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĻŌĬĵƢŐľƞĚĝŅĨŇȮ32.ȮėĬȮĶĺĴĪńŘĚĽĶƟŅĚ
ŐĶĚĭńĬħŅĸŒěŒľƟŏħŖĔŐĸŃŏĵŅĺĝĬľńĬĴŅĽĬŒěŏĶňĵĬĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮįƞŅĬĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟħƟŅĬȮĺĪĬ,Ȯ
ŐĸŃėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮĴňŏħŖĔŐĸŃŏĵŅĺĝĬŏĕƟŅĶƞĺĴȮ4,.27ȮėĬ 

ĔŅĶħņŏĬŇĬĚŅĬĔŅĶıńĥĬŅŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮľĶŊŀȮEECi  
őħĵœħƟħņŏĬŇĬĔŅĶĔƞŀĽĶƟŅĚŀŅėŅĶĔĸŋƞĴŀŅėŅĶŏĴŊŀĚĬĺńĨĔĶĶĴĳŅėĨŃĺńĬŀŀĔȮPhase /A ŐĸƟĺŏĽĶŖěȮĴňĔŅĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴȮBIOPOLIS ŐĸŃȮARIPOLIS œħƟŐĔƞȮıńĥĬŅőĶĚĚŅĬĨƟĬŐĭĭœĭőŀĶňœĲŏĬŀĶňȮŐĸŃěńħĨńŘĚŐıĸĨĲŀĶƢĴ
ĳŅĵŒĬĻŌĬĵƢĬĺńĨĔĶĶĴĔŅĶįĸŇĨĵńŗĚĵŊĬȮ&SMC) ĬŀĔěŅĔĬňŘȮĽĺĪĝ. ĵńĚĴňĔŅĶŒľƟĭĶŇĔŅĶıŊŘĬĪňŗŏĝƞŅŐĔƞĭĶŇļńĪŏŀĔĝĬĪňŗ
ĽĬŒěěŃĪņĚŅĬĺŇěńĵȮıńĥĬŅȮľĶŊŀŒľƟĭĶŇĔŅĶŏĪėĬŇėŒĬŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮŐĸŃŏĕĨŀŋĨĽŅľĔĶĶĴ
ĞŀĲĨƢŐĺĶƢĮĶŃŏĪĻœĪĵȮ/54ȮĶŅĵȮĶĺĴĩŉĚĔŅĶĭĶŇľŅĶŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innopolis)  
ŏıŊŗŀĵĔĶŃħńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶĕŀĚĮĶŃŏĪĻȮįƞŅĬŐıĸĨĲŀĶƢĴĭĶŇĔŅĶȮŏĝŊŗŀĴőĵĚŐĸŃŀņĬĺĵėĺŅĴĽŃħĺĔ
įŌƟĮĶŃĔŀĭĔŅĶŒĬĔŅĶĪņīŋĶĔŇěĬĺńĨĔĶĶĴŀŅľŅĶȮ/54ȮĶŅĵ 

ĔŅĶħņŏĬŇĬĚŅĬħƟŅĬĔŅĶĭĶŇľŅĶȮĽĬńĭĽĬŋĬȮŐĸŃĭĶŇĔŅĶĔĸŅĚȮĽĺĪĝ,ȮőħĵĮĶńĭĶŃĭĭĭĶŇľŅĶĭŋėĸŅĔĶȮ

őħĵŏĬƟĬĔŅĶĵĔĶŃħńĭĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĭŋėėĸŒľƟĶŀĚĶńĭĔŅĶĪņĚŅĬŐĭĭĭŌĶĦŅĔŅĶŐĭĭȮAgenda ĨŅĴ

ĪŇĻĪŅĚĕŀĚŐįĬĔĸĵŋĪīƢĕŀĚȮĽĺĪĝ,ȮŐĸŃĶŀĚĶńĭĔŅĶĪņĚŅĬĨŅĴĺŇĩňŒľĴƞȮ&New normal) őħĵıńĥĬŅĪńĔļŃ

ĭŋėĸŅĔĶħƟĺĵĔŅĶȮUpskill ŐĸŃȮReskill ŏıŊŗŀŒľƟĪńĬĽĩŅĬĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴĺŇĩňŒľĴƞŐĸŃĔŅĶŏĮĸňŗĵĬįƞŅĬ

ŏĕƟŅĽŌƞĵŋėħŇěŇĪńĸȮŐĸŃĬņŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅ 

ħƟĺĵŏĪėőĬőĸĵňȮIoT ŏıŊŗŀŒľƟŏĔŇħĔŅĶŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬ 

įĸĔŅĶŒĝƟěƞŅĵĚĭĮĶŃĴŅĦȮĪńŘĚĽŇŘĬȮ5,4/1,47ȮĸƟŅĬĭŅĪȮŐĸŃĴňĶŅĵœħƟěŅĔĔŅĶħņŏĬŇĬĚŅĬȮĪńŘĚĽŇŘĬȮ

0,.5.,54ȮĸƟŅĬĭŅĪȮőħĵĮƤěěŋĭńĬȮĽĺĪĝ,ȮĴňěņĬĺĬĭŋėĸŅĔĶȮ1,.25ȮėĬȮŏĮƦĬĭŋėĸŅĔĶŒĬĽŅĵĺŇěńĵŐĸŃĺŇĝŅĔŅĶȮ

ěņĬĺĬȮ0,/50ȮėĬȮŐĸŃĭŋėĸŅĔĶĪňŗœĴƞŒĝƞĽŅĵĺŇěńĵŐĸŃĺŇĝŅĔŅĶȮěņĬĺĬȮ653ȮėĬȮ 

ĽĶŋĮĳŅıĶĺĴįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ĴňįĸĔŅĶħņŏĬŇĬĚŅĬ

ĭĶĶĸŋŏĮƚŅľĴŅĵœħƟĨŅĴŐįĬĪňŗĔņľĬħ 
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ĽņĬńĔĚŅĬıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĽĺĪĝ,'ȮěńħĨńŘĚĕŉŘĬĨŅĴıĶŃĶŅĝĭńĠĠńĨŇ 

ıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮı,Ļ,Ȯ0312ȮĴňĶŃĭĭĔŅĶĭĶŇľŅĶĚŅĬĪňŗŏĮƦĬŀŇĽĶŃĳŅĵŒĨƟĔŅĶĔņĔńĭħŌŐĸĕŀĚ

ĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ŀĺ,'ȮȮĴŋƞĚŏĬƟĬŒľƟŏĔŇħėĺŅĴėĸƞŀĚĨńĺȮĽŅĴŅĶĩħŉĚħŌħ

ĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŏĕƟŅĴŅĶƞĺĴĚŅĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬ ŒľƟĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĔŅĶěńħĨńŘĚ

ŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňėĦŃĔĶĶĴĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĔĺĪĝ,'ȮĔņĔńĭȮ

ħŌŐĸĪŇĻĪŅĚĔŅĶħņŏĬŇĬĚŅĬȮŐĸŃĭĶŇľŅĶĚĭĮĶŃĴŅĦȮĺńĨĩŋĮĶŃĽĚėƢľĸńĔ ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮıńĥĬŅȮŐĸŃ

ĺŇĻĺĔĶĶĴȮĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĔŅĶıńĥĬŅĔņĸńĚėĬȮŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĨĸŀħěĬĭĶŇľŅĶ

ĚŅĬĺŇěńĵŒĬľńĺĕƟŀĽņėńĠȮŕȮĕŀĚĮĶŃŏĪĻŀĵƞŅĚėĶĭĺĚěĶ 

ĺŇĽńĵĪńĻĬƢȮėŊŀȮĽĺĪĝ,ȮŏĮƦĬıńĬīĴŇĨĶĶƞĺĴĪŅĚĪňŗħňĽŌƞĽńĚėĴģŅĬėĺŅĴĶŌƟħƟĺĵĺŇĪĵŅĻŅĽĨĶƢ 

ŐĸŃŏĪėőĬőĸĵň 

ŴıńĬīĴŇĨĶĶƞĺĴĪŅĚĪňŗħňŵ ľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭĔńĭėņĴńŗĬĽńĠĠŅĪňŗĴňĶƞĺĴĔńĬĔńĭıńĬīĴŇĨĶ  

ŒĬĔŅĶħņŏĬŇĬĔŅĶŀĵƞŅĚĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĞŊŗŀĽńĨĵƢȮőĮĶƞĚŒĽȮŐĸŃŏŀŊŘŀŏĲƘƨŀŏįŊŗŀŐįƞȮěĬĔƞŀŒľƟŏĔŇħėĺŅĴœĺƟĺŅĚŒěȮ 

ĪňŗěŃĶƞĺĴĔńĬıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĮĶŃĵŋĔĨƢŒĝƟȮĺĪĬ,ȮŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮĸħėĺŅĴ 

ŏľĸŊŗŀĴĸŘņȮŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

ŴĽńĚėĴģŅĬėĺŅĴĶŌƟŵ ľĴŅĵĩŉĚȮĔŅĶŀĵŌƞĶƞĺĴĔńĬőħĵŒĝƟȮėĺŅĴĶŌƟȮĽĨŇĮƤĠĠŅȮŐĸŃŏľĨŋįĸȮĭĬľĸńĔĔŅĶĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢȮŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅĝňĺŇĨėĺŅĴŏĮƦĬŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĵńŗĚĵŊĬȮĶĺĴĪńŘĚĴň 

ĔŅĶěńħŏĔŖĭėĺŅĴĶŌƟȮŐĸŃŏĶňĵĬĶŌƟĨƞŀĵŀħĶƞĺĴĔńĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚœĴƞěņĔńħ 

  

1. ĺŇĽńĵĪńĻĬƢȮėƞŅĬŇĵĴȮŐĸŃŏĮƚŅľĴŅĵĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ, 

Nation First 
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ėƞŅĬŇĵĴľĸńĔĕŀĚȮĽĺĪĝ,ȮŴLQRB?ŵȮȮĮĶŃĔŀĭħƟĺĵȮN : Nation First , S : Science and 

Technology Excellence , T : Teamwork ,ȮD : Deliverability ŐĸŃȮA : Accountability and Integrity 

ĽĺĪĝ,ȮĵńĚėĚŒĝƟľĸńĔȮ&principles) 2ȮŏĶŊŗŀĚȮœħƟŐĔƞȮImpact, Visibility, Relevance ŐĸŃȮExcellence 

ŏıŊŗŀŏĮƦĬĔĶŀĭŐĬĺėŇħŒĬĔŅĶħņŏĬŇĬĚŅĬȮĔĸƞŅĺėŊŀȮĽĺĪĝ,ȮĴŋƞĚĽĶƟŅĚėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃėĺŅĴĽŅĴŅĶĩȮĬņœĮĽŌƞ 

ĔŅĶĽĶƟŅĚėĺŅĴŏĔƞĚȮĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƞŀĵŀħĕĵŅĵįĸœĮĽŌƞĔŅĶŒĝƟĮĶŃőĵĝĬƢĪńŘĚŒĬŏĝŇĚŏĻĶļģĔŇě 

ŐĸŃĽńĚėĴȮŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ&excellence) ĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ȮħńĚĔĸƞŅĺĨƟŀĚŏĝŊŗŀĴőĵĚĔńĭ

ĵŋĪīĻŅĽĨĶƢĮĶŃŏĪĻȮįĸńĔħńĬĮĶŃŏĪĻœĮĽŌƞŏĻĶļģĔŇěģŅĬĬĺńĨĔĶĶĴȮŐĸŃĽĶƟŅĚėĬœĪĵŒĬĻĨĺĶĶļĪňŗȮ0/Ȯ

&relevance) ĨĸŀħěĬŏĔŇħĔŅĶĶńĭĶŌƟŒĬėĺŅĴĽŅĴŅĶĩĕŀĚȮĽĺĪĝ,ȮŒĬĶŃħńĭĮĶŃŏĪĻȮĶŃħńĭĳŌĴŇĳŅėȮŐĸŃĶŃħńĭőĸĔȮ

&visibility) ŐĸŃŏĔŇħįĸĔĶŃĪĭĪńŘĚħƟŅĬŏĻĶļģĔŇěȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮĽńĚėĴȮėŋĦĳŅıĝňĺŇĨȮŐĸŃ

ĽŇŗĚŐĺħĸƟŀĴȮ&impact) ĞŉŗĚĽŀħėĸƟŀĚĔńĭŏĮƚŅľĴŅĵĕŀĚȮĽĺĪĝ,Ȯ 

ŏĮƚŅľĴŅĵĔĸĵŋĪīƢĕŀĚȮĽĺĪĝ,ȮȮŏıŊŗŀŒľƟŏĔŇħįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴěŅĔĺŇĪĵŅĻŅĽĨĶƢȮ

ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ&ĺĪĬ,'ȮœħƟĴŅĔĵŇŗĚĕŉŘĬȮěŉĚĔņľĬħŏĮƚŅľĴŅĵĽņėńĠœĺƟȮ0ȮŏĶŊŗŀĚȮĨŅĴŐįĬĔĸĵŋĪīƢȮĽĺĪĝ,Ȯ

ĜĭńĭĪňŗȮ5Ȯ&ı,Ļ,Ȯ0343ȮůȮ035.'ȮħńĚĬňŘ 

/,ȮĽĶƟŅĚįĸĚŅĬħƟŅĬȮĺĪĬ,ȮĪňŗĽŅĴŅĶĩĬņœĮŒĝƟĮĶŃőĵĝĬƢœħƟěĶŇĚěĬĔƞŀŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěȮ

ĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻȮėŇħŏĮƦĬȮĴŌĸėƞŅĽŃĽĴœĴƞĨŗņĔĺƞŅȮ/.ȮŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,Ȯ

ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮůȮ035. 

0,ȮŏıŇŗĴĔŅĶĸĚĪŋĬŒĬĔŇěĔĶĶĴħƟŅĬȮĺĪĬ,ȮĕŀĚĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶ ȮŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮėŇħŏĮƦĬ

ĴŌĸėƞŅĽŃĽĴœĴƞĨŗņĔĺƞŅ 0,0ȮŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮůȮ035. 
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ĔŅĶħņŏĬŇĬĚŅĬľĸńĔĕŀĚȮĽĺĪĝ,ȮĳŅĵŒĨƟŐįĬĔĸĵŋĪīƢĜĭńĭĪňŗȮ5ȮŏĬƟĬĔŅĶĽƞĚĴŀĭįĸĚŅĬŏıŊŗŀ 
ĨŀĭĵŋĪīĻŅĽĨĶƢĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵőĴŏħĸŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇě 
ĽňŏĕňĵĺȮ&Bio-Circular-Green Economy : BCG Model) ŐĸŃŐįĬĮĢŇĭńĨŇĔŅĶħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢŐľƞĚĝŅĨŇ 
ŏıŊŗŀĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵȮ&AI) őħĵŒĝƟőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗȮEEC ŏĮƦĬģŅĬŒĬĔŅĶĕĵŅĵįĸĬĺńĨĔĶĶĴ 
ŏıŊŗŀĕńĭŏėĸŊŗŀĬȮBCG ŐĸŃȮAI ĪńŘĚĬňŘȮŏıŊŗŀŒľƟȮĽĺĪĝ,ȮĭĶĶĸŋŏĮƚŅľĴŅĵȮőħĵĴňĔŅĶħņŏĬŇĬĚŅĬĨŅĴŐįĬĔĸĵŋĪīƢĕŀĚȮ
ĽĺĪĝ,Ȯ3ȮŏĶŊŗŀĚȮőħĵĴňįĸĔŅĶħņŏĬŇĬĚŅĬŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮħńĚĬňŘȮ 

ĔĸĵŋĪīƢĪňŗȮ/ȮĽĶƟŅĚįĸĚŅĬĨŀĭőěĪĵƢĮĶŃŏĪĻȮħƟĺĵĔŅĶĭŌĶĦŅĔŅĶĔŅĶĪņĚŅĬĶƞĺĴĔńĭıńĬīĴŇĨĶȮŏıŊŗŀ
ĽĶƟŅĚįĸĚŅĬŒľƟŏĮƦĬĪňŗĮĶŃěńĔļƢ  

ĽĺĪĝ,ȮĮĶńĭŐĬĺĪŅĚĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀĨŀĭőěĪĵƢĽņėńĠĕŀĚĮĶŃŏĪĻȮŏıŊŗŀĽĶƟŅĚįĸĚŅĬŒľƟŏĮƦĬĪňŗ
ĮĶŃěńĔļƢȮőħĵĔŅĶħņŏĬŇĬĚŅĬŒĬĸńĔļĦŃȮAgenda-based ěņĬĺĬȮ2ȮĔĸŋƞĴȮœħƟŐĔƞȮȮ/,ȮĔĸŋƞĴŏĔļĨĶŐĸŃŀŅľŅĶȮ
ĴŋƞĚŏĬƟĬĔŅĶĵĔĶŃħńĭĔĶŃĭĺĬĔŅĶįĸŇĨŒĬĔŅĶŏĔļĨĶŐĸŃŀŅľŅĶĕŀĚĮĶŃŏĪĻĪńŘĚĶŃĭĭȮĨńŘĚŐĨƞĨƟĬĬŘņœĮěĬĩŉĚĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢȮŐĮĶĶŌĮȮŐĸŃĬņĔĸńĭĴŅŒĝƟŒľĴƞȮȮȮ0,ȮĔĸŋƞĴĽŋĕĳŅıŐĸŃĔŅĶŐıĪĵƢȮĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĪŅĚħƟŅĬĽŋĕĳŅıŐĸŃĔŅĶŐıĪĵƢȮŏĬƟĬŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢĔŅĶŐıĪĵƢȮ
įĸŇĨĳńĦĤƢĵŅŐĸŃĺńėĞňĬȮȮ1,ȮĔĸŋƞĴıĸńĚĚŅĬȮĺńĽħŋŐĸŃŏėĴňĝňĺĳŅıȮĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀ
ĽĬńĭĽĬŋĬıĸńĚĚŅĬȮĺńĽħŋȮŐĸŃŏėĴňĝňĺĳŅıĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮŏĬƟĬŀŋĨĽŅľĔĶĶĴŏėĴňĝňĺĳŅıȮıĸńĚĚŅĬĽŃŀŅħȮ
ŐĸŃȮȮ2,ȮĔĸŋƞĴħŇěŇĪńĸŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĴŋƞĚŏĬƟĬĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻĽŌƞŏĻĶļģĔŇěģŅĬĬĺńĨĔĶĶĴľĶŊŀŏĻĶļģĔŇě
ĺŇĩňŒľĴƞȮ&New normal) őħĵŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŏĮƦĬĔĸœĔĽņėńĠȮĞŉŗĚĪńŘĚȮ2ȮĔĸŋƞĴĴňŏĮƚŅľĴŅĵĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀ
ĨŀĭĬőĵĭŅĵĽņėńĠĕŀĚĶńģĭŅĸœħƟŐĔƞȮŐįĬĮĢŇĭńĨŇĔŅĶħƟŅĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵħƟĺĵőĴŏħĸ
ŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&BCG) ŐĸŃŐįĬĮĢŇĭńĨŇĔŅĶħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢ
ŐľƞĚĝŅĨŇŏıŊŗŀĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵȮ&National AI Strategy Plan) ĶĺĴœĮĔŅĶıńĥĬŅŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚ
ŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi)   

ĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀĕńĭŏėĸŊŗŀĬŐįĬȮBCG őħĵŒĬœĨĶĴŅĽĪňŗȮ2ȮĽĺĪĝ,ȮŒĬģŅĬŃŏĸĕŅłȮœħƟĨŇħĨŅĴĔŅĶ
ħņŏĬŇĬĚŅĬĕńĭŏėĸŊŗŀĬŐįĬĮĢŇĭńĨŇĔŅĶħƟŅĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵħƟĺĵőĴŏħĸŏĻĶļģĔŇěȮBCG ı,Ļ,
0342+035.ȮȮĴňėĺŅĴĔƟŅĺľĬƟŅĪňŗĽņėńĠĽĶŋĮœħƟħńĚĬňŘȮ/'ȮĳŅėĶńģĮĶńĭŐįĬȮĵŋĪīĻŅĽĨĶƢȮěńħĨńŘĚėĦŃĔĶĶĴĔŅĶ-
ėĦŃĪņĚŅĬȮěńħĪņőėĶĚĔŅĶȮŐĸŃŏĶŇŗĴĕńĭŏėĸŊŗŀĬŐįĬȮBCG  ŒĬȮ/6ȮĔĶŃĪĶĺĚȮĨńĺŀĵƞŅĚĔŇěĔĶĶĴȮœħƟŐĔƞȮĔŅĶěńħĪņ
ŐĬĺĪŅĚĔŅĶŀĬŋĠŅĨȮįĸŇĨȮŐĸŃŐĬĺĪŅĚĔŅĶĔņĔńĭħŌŐĸįĸŇĨĳńĦĤƢŀŀőĨěňĬńĽĺńėĞňĬĽņľĶńĭĽńĨĺƢȮĔŅĶĮĶńĭŏıŇŗĴ 
ĽŇĪīŇĮĶŃőĵĝĬƢŒľƟŐĔƞĔŇěĔŅĶȮBCG  0'ȮĳŅėŏŀĔĝĬŏıŇŗĴĔŅĶĸĚĪŋĬŒĬĔŇěĔŅĶȮBCG őħĵėĶŉŗĚĮƖŐĶĔĕŀĚĮƖȮ0343Ȯ
ĴŌĸėƞŅĔŅĶĕŀĶńĭĔŅĶĽƞĚŏĽĶŇĴĔŅĶĸĚĪŋĬěŅĔȮBOI ĮĶŃĴŅĦȮ6ȮľĴŊŗĬĸƟŅĬĭŅĪȮ1'ȮĔŅĶħņŏĬŇĬőėĶĚĔŅĶŒĬĸńĔļĦŃ

2,ȮĔĸĵŋĪīƢĕŀĚȮĽĺĪĝ,ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 - 2570 
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ěĨŋĳŅėňȮŏĝƞĬȮȮŀĺ,ȮĵĔĨńĺŀĵƞŅĚȮŏĝƞĬȮőėĶĚĔŅĶĴľŅĺŇĪĵŅĸńĵĽŌƞĨņĭĸȮU0T for BCG ŏĮƦĬĔŅĶĬņėĺŅĴĶŌƟȮŏĪėőĬőĸĵň
ŐĸŃĬĺńĨĔĶĶĴœĮŏıŇŗĴĻńĔĵĳŅıŐĸŃĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶħƟŅĬȮBCG ėĶĭ
ĪŋĔĨņĭĸȮĔŅĶĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨħƟĺĵĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒĬıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟȮ2'ȮĔŅĶ
ĽŊŗŀĽŅĶĽĶƟŅĚėĺŅĴŏĕƟŅŒěĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻőħĵŏĜıŅŃĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬŐĸŃėĺŅĴĶƞĺĴĴŊŀ 
ĪŅĚŏĻĶļģĔŇěŒĬŏŀŏĝňĵŐĮĞŇĲƕĔȮ&ŏŀŏĮė'ȮĞŉŗĚœħƟĶńĭĔŅĶĨŀĭĶńĭŏĮƦĬŀĵƞŅĚħň 

ĽņľĶńĭĔŅĶħņŏĬŇĬĚŅĬőėĶĚĔŅĶȮBCG quick win ĪňŗȮĽĺĪĝ,ȮŏĮƦĬįŌƟħņŏĬŇĬĔŅĶŏŀĚŒĬĮƖĚĭĮĶŃĴŅĦȮ
2565 œħƟĴňĔŅĶħņŏĬŇĬĚŅĬőėĶĚĔŅĶĪńŘĚľĴħȮ8 őėĶĚĔŅĶȮĳŅĵŒĨƟȮ6 ĽŅĕŅȮœħƟŐĔƞȮĽŅĕŅĵŅŐĸŃĺńėĞňĬȮěņĬĺĬȮ/Ȯ
őėĶĚĔŅĶȮħņŏĬŇĬĔŅĶħƟŅĬĔŅĶıńĥĬŅĵŅĨƟŅĬœĺĶńĽȮȮĽŅĕŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮěņĬĺĬȮ/ȮőėĶĚĔŅĶȮ
ħņŏĬŇĬĔŅĶħƟŅĬĔŅĶıńĥĬŅœĴƟőĔĚĔŅĚŏĪňĵĴȮȮĽŅĕŅıĸńĚĚŅĬȮĺńĽħŋŐĸŃŏėĴňĝňĺĳŅıȮěņĬĺĬȮȮ/ȮőėĶĚĔŅĶȮħņŏĬŇĬĚŅĬ
ħƟŅĬĔŅĶıńĥĬŅȮSmart microgridȮȮĽŅĕŅŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮěņĬĺĬȮ/ȮőėĶĚĔŅĶȮħņŏĬŇĬĚŅĬħƟŅĬĔŅĶıńĥĬŅ
ŀŋĨĽŅľĔĶĶĴŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮȮĽŅĕŅŏĔļĨĶȮěņĬĺĬȮ0ȮőėĶĚĔŅĶȮħņŏĬŇĬĚŅĬħƟŅĬĔŅĶıńĥĬŅȮBCG-Naga Belt 
Road ŐĸŃőėĶĚĔŅĶȮYoung Smart FarmerȮȮŐĸŃȮĽŅĕŅŀŅľŅĶȮěņĬĺĬȮ0ȮőėĶĚĔŅĶȮħņŏĬŇĬĚŅĬħƟŅĬ 
ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮFunctional ingredients ŐĸŃĔŅĶĵĔĶŃħńĭįŌƟĮĶŃĔŀĭĔŅĶŀŅľŅĶĽŌƞŀŋĨĽŅľĔĶĶĴĽňŏĕňĵĺȮ
ĞŉŗĚĔŅĶħņŏĬŇĬĚŅĬĕŀĚĪńŘĚȮ8 őėĶĚĔŅĶĴňėĺŅĴĔƟŅĺľĬƟŅŏĮƦĬœĮĨŅĴŐįĬĪňŗĺŅĚœĺƟȮŐĸŃėŅħĺƞŅěŃĽŅĴŅĶĩħņŏĬŇĬĔŅĶ
ŏĽĶŖěĽŇŘĬœħƟĳŅĵŒĬŏħŊŀĬīńĬĺŅėĴȮ2565 ĬŀĔěŅĔĬňŘȮĽĺĪĝ,ȮœħƟĶƞĺĴĔńĭȮĽŅĕŅŏĻĶļģĔŇěĽĶƟŅĚĽĶĶėƢħņŏĬŇĬĚŅĬŏıŊŗŀ
ıńĥĬŅŐĸŃħņŏĬŇĬĔŅĶĨŅĴŐįĬȮBCG brand communication ŏıŊŗŀĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĕńĭŏėĸŊŗŀĬőĴŏħĸŏĻĶļģĔŇěȮBCG őħĵœħƟĴňĔŅĶŀŀĔŐĭĭŐĸŃěńħĪņĨĶŅĽńĠĸńĔļĦƢȮBCG brand guideline 
ŏıŊŗŀĬņœĮŒĝƟŏįĵŐıĶƞĭĬŏŀĔĽŅĶľĶŊŀĽŊŗŀĮĶŃĝŅĽńĴıńĬīƢĨƞŅĚȮŕȮȮĔŅĶĽņĶĺěėĺŅĴĨĶŃľĬńĔĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬ
ľĸńĔĔŅĶĕŀĚőĴŏħĸŏĻĶļģĔŇěȮBCG ŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĕńĭŏėĸŊŗŀĬĕŀĚĮĶŃĝŅĝĬŒĬĪŋĔĳŌĴŇĳŅėȮœħƟ
ħņŏĬŇĬĔŅĶĻŉĔļŅŐĸŃĺŇěńĵėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭőĴŏħĸŏĻĶļģĔŇěȮBCG ŒĬĔĸŋƞĴĮĶŃĝŅĝĬĪńŗĺœĮȮőħĵĔŅĶĪņĔŅĶ
ĽņĶĺěŐĸŃěńħȮFocus group ŒĬĪŋĔĳŌĴŇĳŅėȮȮőħĵœħƟĴňĔŅĶěńħěńħěƟŅĚĽĺĬħŋĽŇĨőıĸĸƢŏıŊŗŀĽņĶĺěȮĔŅĶĶńĭĶŌƟĨƞŀĔŅĶ
ĮĶŃĝŅĽńĴıńĬīƢĬőĵĭŅĵőĴŏħĸŏĻĶļģĔŇěŒľĴƞȮBCG ıĭĺƞŅȮĔĸŋƞĴĨńĺŀĵƞŅĚĽƞĺĬŒľĠƞĶŌƟěńĔėņĺƞŅȮĬőĵĭŅĵőĴŏħĸ
ŏĻĶļģĔŇěŒľĴƞȮBCG ĶƟŀĵĸŃȮ74.23 ĶŀĚĸĚĴŅėŊŀȮœĴƞĶŌƟěńĔȮĶƟŀĵĸŃȮ18.28 ŐĸŃĶŌƟěńĔŐĨƞœĴƞĪĶŅĭĕƟŀĴŌĸȮĶƟŀĵĸŃȮ
7.49 ĨŅĴĸņħńĭ 

ŒĬĽƞĺĬĕŀĚĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀĨŀĭőěĪĵƢȮAI strategy ĽĺĪĝ,ȮĶƞĺĴħņŏĬŇĬĚŅĬěńħĪņŐįĬĮĢŇĭńĨŇĔŅĶ
ħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢŐľƞĚĝŅĨŇŏıŊŗŀĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵȮĶŃĵŃȮ4ȮĮƖȮ&ı,Ļ,Ȯ0343Ȯ+Ȯ035.'ȮőħĵȮĻŀ,ȮŏĮƦĬ
ėĦŃĪņĚŅĬŐĸŃŏĸĕŅĬŋĔŅĶĶƞĺĴȮĪńŘĚĬňŘȮŐįĬħńĚĔĸƞŅĺįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮŏĴŊŗŀĺńĬĪňŗȮ/0ȮĴĔĶŅėĴȮ0343ȮȮĞŉŗĚŒĬŏħŊŀĬȮıķļĳŅėĴȮ0343ȮĽņĬńĔŏĸĕŅīŇĔŅĶėĦŃĶńģĴĬĨĶňœħƟĬņĽƞĚ
ŐįĬłȮœĮĵńĚľĬƞĺĵĚŅĬĨƞŅĚŕȮŏıŊŗŀĶńĭĲƤĚėĺŅĴŏľŖĬĔƞŀĬĬņŏĕƟŅȮėĶĴ,ȮőħĵŐįĬĮĢŇĭńĨŇĔŅĶłȮħńĚĔĸƞŅĺœħƟįƞŅĬĔŅĶ
ıŇěŅĶĦŅŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴȮėĶĴ,ȮŏĴŊŗŀĺńĬŀńĚėŅĶĪňŗȮ04ȮĔĶĔġŅėĴȮ0343  őħĵĴňĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶ
ĕńĭŏėĸŊŗŀĬŐįĬłȮŒĬĺńĬĪňŗȮ17ȮĽŇĚľŅėĴȮ2565ȮĸĚĬŅĴőħĵĬŅĵĔĶńģĴĬĨĶňȮȮŐĸŃŀĵŌƞĶŃľĺƞŅĚĔŅĶŏĨĶňĵĴĔŅĶŐĨƞĚĨńŘĚ
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įŌƟĪĶĚėŋĦĺŋĥŇĶƞĺĴŏĮƦĬėĦŃĔĶĶĴĔŅĶĕńĭŏėĸŊŗŀĬłȮěņĬĺĬȮ3 ėĬ  ŐĸŃȮĻŀ,ȮŀĵŌƞĶŃľĺƞŅĚŏĨĶňĵĴŐĨƞĚĨńŘĚ
ėĦŃŀĬŋĔĶĶĴĔŅĶłȮĔĸŋƞĴĵƞŀĵȮ&ėņĽńŗĚȮĽĺĪĝ,' ŐĸŃœħƟĴňĔŅĶěńħĮĶŃĝŋĴľŅĶŊŀĔŅĶħņŏĬŇĬĚŅĬŐįĬĮĢŇĭńĨŇĔŅĶħƟŅĬ
ĮƤĠĠŅĮĶŃħŇļģƢŐľƞĚĝŅĨŇŏıŊŗŀĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵĶŃĵŃȮ6 ĮƖȮȮ&ı,Ļ,Ȯ2565 ů 2570) ĶŃľĺƞŅĚȮĻŀ,ȮĽħĝ,ȮŐĸŃȮ
Ľıīŀ,ȮŏĴŊŗŀĺńĬıŋīĪňŗȮ3 ĽŇĚľŅėĴȮ2565 

 

ĔĸĵŋĪīƢĪňŗȮ0ȮĭĶŇľŅĶěńħĔŅĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚȮĽĺĪĝ,ȮŏıŊŗŀŒľƟŏĔŇħĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĸŃĔŅĶ
ĸĚĪŋĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮěŅĔĳŅėĶńģŐĸŃŏŀĔĝĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĪńŘĚŀŋĪĵŅĬ
ĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) őėĶĚĽĶƟŅĚıŊŘĬģŅĬ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&NSTI) ŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬėŋĦĳŅıȮ&NQI)  

įĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽņľĶńĭŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇě
ıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) ĞŉŗĚěŃŏĮƕħŏĮƦĬĪŅĚĔŅĶŒĬŏħŊŀĬıķĻěŇĔŅĵĬȮ0343ȮĔŅĶĸĚĬŅĴėĺŅĴĶƞĺĴĴŊŀĔńĭ
ĭĶŇļńĪŏŀĔĝĬĠňŗĮŋƙĬȮŏıŊŗŀŏĝƞŅıŊŘĬĪňŗŒĬĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĶŀĚĶńĭĔŅĶĪħĸŀĚȮĮĶńĭŐĨƞĚȮŐĸŃĔŅĶ
ĪħĽŀĭĔĶŃĭĺĬĔŅĶįĸŇĨŒĬĶŃħńĭĬņĶƞŀĚȮ&Pilot test)  ŒĬŀŋĨĽŅľĔĶĶĴŏėĴňŐĸŃŀŋĨĽŅľĔĶĶĴĝňĺĳŅıȮȮ 

ĔŅĶħņŏĬŇĬĚŅĬŏĴŊŀĚĬĺńĨĔĶĶĴŏĪėőĬőĸĵňĝňĺĳŅıȮ&BIOPOLIS) ĔŅĶŀŀĔŐĭĭħƟŅĬĺŇĻĺĔĶĶĴĕŀĚ
őĶĚĚŅĬĨƟĬŐĭĭœĭőŀĶňœĲŏĬŀĶňŗėŅħĺƞŅěŃŏĽĶŖěŒĬŏħŊŀĬīńĬĺŅėĴȮ0343 ĽƞĺĬĭĶŇļńĪĶƞĺĴĪŋĬ Bio Base Asia Pilot 
Plant (BBAPP)ȮœħƟěħĪŃŏĭňĵĬĔńĭĔĶĴıńĥĬŅīŋĶĔŇěĔŅĶėƟŅŏĴŊŗŀĽŇĚľŅėĴȮ0342ȮȮŐĸŃŀĵŌƞĶŃľĺƞŅĚĕńŘĬĨŀĬĕŀĶńĭ
ĔŅĶĽƞĚŏĽĶŇĴěŅĔĔŀĚĪŋĬŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮěŅĔȮBOI ŏıŊŗŀĕŉŘĬĪŃŏĭňĵĬŏĮƦĬĻŌĬĵƢĪňŗ
ĮĶŉĔļŅĭĶŇľŅĶěńħĔŅĶőĶĚĚŅĬĨƟĬŐĭĭȮŐĸŃŒľƟĭĶŇĔŅĶĪħĽŀĭĕĵŅĵĕĬŅħĕĭĺĬĔŅĶįĸŇĨŐĸŃįĸŇĨįĸŇĨĳńĦĤƢ
ĝňĺĳŅıȮȮĞŉŗĚœħƟħņŏĬŇĬĔŅĶėĺĭėŌƞŒĬĔŅĶŒľƟĭĶŇĔŅĶĔńĭĭĶŇļńĪŏŀĔĝĬŒĬĮĶŃŏĪĻĔƞŀĬĪňŗőĶĚĚŅĬĨƟĬŐĭĭěŃŐĸƟĺŏĽĶŖěȮ
ŏıŊŗŀĽĶƟŅĚėĺŅĴĴńŗĬŒěŒĬėĺŅĴĽņŏĶŖěĕŀĚőĶĚĚŅĬĨƟĬŐĭĭŒĬĮĶŃŏĪĻȮőħĵœħƟėńħŏĸŊŀĔőėĶĚĔŅĶĕŀĚĭĶŇļńĪŏŀĔĝĬ
ŏĽĬŀĨƞŀȮBBAPP 3ȮőėĶĚĔŅĶȮĬŀĔěŅĔĬňŘœħƟıńĥĬŅĶŃĭĭĔŅĶįĸŇĨĕĴŇŘĬĝńĬŒĬőĶĚŏĶŊŀĬĮĸŌĔıŊĝŀńěĜĶŇĵŃŐĸŃ
ĪħĽŀĭĮĸŌĔĕĴŇŘĬĝńĬıńĬīŋƢħňŒĬŏĶŊŀĬŏıŅŃĝņĕŀĚŏĔļĨĶĔĶŒĬıŊŘĬĪňŗȮEECiȮȮŐĸŃĪħĽŀĭĔŅĶĮĸŌĔĭńĺĭĔŒĬĶŃĭĭ
ĔŅĶĮĸŌĔœŁőħĶőıĬŇĔŐĬĺĨńŘĚěŅĔĽŅĵıńĬīŋƢŒĭĭńĺĭĔĪňŗĴňĽŅĶĽņėńĠĽŌĚȮĶĺĴĩŉĚœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňĶŃĭĭŏĔļĨĶ
ĽĴńĵŒľĴƞŒľƟĔńĭŏĔļĨĶĔĶŒĬıŊŘĬĪňŗĳŅėĨŃĺńĬŀŀĔȮěņĬĺĬȮ14ȮĝŋĴĝĬȮŏĔļĨĶĔĶĶĺĴȮ310ȮėĬȮŏıŊŗŀĵĔĶŃħńĭ
ĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨœĴƟįĸȮ 

ŏĴŊŀĚĬĺńĨĔĶĶĴŏĪėőĬőĸĵňĶŃĭĭŀńĨőĬĴńĨŇȮľŋƞĬĵĬĨƢȮŐĸŃĶŃĭĭŀńěĜĶŇĵŃȮ(ARIPOLIS) ŒĬĽƞĺĬĕŀĚĻŌĬĵƢ
ĬĺńĨĔĶĶĴĔŅĶįĸŇĨĵńŗĚĵŊĬȮ&Sustainable Manufacturing Center; SMC) ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĕńĭŏėĸŊŗŀĬ
ĳŅėŀŋĨĽŅľĔĶĶĴœĪĵĽŌƞŀŋĨĽŅľĔĶĶĴ 2,. œħƟĵĔĶŃħńĭĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬĔĶŃĭĺĬĔŅĶįĸŇĨŒĬ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇȮěņĬĺĬȮ04ȮĶŅĵȮŐĸŃĭĶŇĔŅĶŒľƟėņĮĶŉĔļŅȮŏıŊŗŀĕŀĶńĭ 
ĔŅĶĽĬńĭĽĬŋĬħƟŅĬĽŇĪīŇĮĶŃőĵĝĬƢȮBOI ĨŅĴĴŅĨĶĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıħƟŅĬĔŅĶĵĔĶŃħńĭœĮĽŌƞŀŋĨĽŅľĔĶĶĴȮ
2,.ȮȮőħĵĴňįŌƟĮĶŃĔŀĭĔŅĶĽĬŒěĕŀĶńĭėņĮĶŉĔļŅěņĬĺĬȮ/.ȮĶŅĵ 
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ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&National S&T 
Infrastructure: NSTI) ĮĶŃĔŀĭħƟĺĵȮ&/'ȮīĬŅėŅĶĪĶńıĵŅĔĶĝňĺĳŅıŐľƞĚĝŅĨŇȮ&National Biobank of 
Thailand: NBT)ȮœħƟěńħŏĔŖĭĶńĔļŅıŊĝŒĬīĬŅėŅĶıŊĝȮ&Plant bank) ĮĶŃĔŀĭħƟĺĵȮŏĴĸŖħıŊĝȮ&Seed) ŏĬŊŘŀŏĵŊŗŀ
ĶŃĭĭĮĸŀħŏĝŊŘŀȮ&Tissue culture) ĨńĺŀĵƞŅĚŀƟŅĚŀŇĚȮ&Herbarium specimen) ŐĸŃȮGenomic DNA ĶĺĴȮ54/Ȯ
ĨńĺŀĵƞŅĚȮŐĸŃěńħŏĔŖĭěŋĸŇĬĪĶňĵƢŒĬīĬŅėŅĶěŋĸŇĬĪĶňĵƢȮ&Microbe bank) ĮĶŃĔŀĭħƟĺĵȮŏĝŊŘŀěŋĸŇĬĪĶňĵƢȮ&Microbial 
culture)ȮŏľŖħĶŅŐľƟĚȮ&FungariumȮbarcoding) ŐĸŃȮGenomic DNAȮĶĺĴȮ1*756ȮĨńĺŀĵƞŅĚ ŐĸŃĴňőėĶĚĔŅĶ
ĶƞĺĴĴŊŀŒĬĔŅĶĺŇěńĵŏıŊŗŀĔŅĶŀĬŋĶńĔļƢȮȮœħƟŐĔƞȮĽŅĵıńĬīŋƢĔńĠĝŅȮıńĬīŋƢĽńĭĮŃĶħȮȮıŊĝĮƙŅĝŅĵŏĸĬȮĴńĬĽņĮŃľĸńĚȮėĺŅĴ
ĶƞĺĴĴŊŀĔńĭĽĺĬıķĔļĻŅĽĨĶƢľĸĺĚŏĴŊŀĚėŇĺȮ&KEW) ĽľĶŅĝŀŅĦŅěńĔĶ ŐĸŃĽĩŅĭńĬȮIRD ĮĶŃŏĪĻİĶńŗĚŏĻĽȮȮŐĸŃ
őėĶĚĔŅĶĺŇěńĵŏıŊŗŀŒĝƟĮĶŃőĵĝĬƢĕŀĚĕƟŀĴŌĸȮœħƟŐĔƞȮGenomic Thailand  ĕƟŀĴŌĸıńĬīŋĔĶĶĴĶŅĵĭŋėėĸŒĬĔŅĶ
ĨŀĭĽĬŀĚĨƞŀĵŅ ĕƟŀĴŌĸőĳĝĬŅĔŅĶĕƟŅĺœĪĵȮěŋĸŇĬĪĶňĵƢĔƞŀőĶėȮĔŅĶĪņĬŅĵėŅĶƢĭŀĬŏėĶħŇĨȮĔŅĶěńħŏĔŖĭĝňĺĺńĨĩŋĕŀĚ
ĽńĨĺƢȮŐıĸĨĲŀĶƢĴħŇěŇĪńĸȮŐĸŃĲƖőĬœĪĮƝĔĸŋƞĴĝĬıŊŘĬŏĴŊŀĚŒĬœĪĵȮȮ&0'ȮĻŌĬĵƢőŀĴŇĔĽƢŐľƞĚĝŅĨŇȮ&National Omics 
Center: NOC)ȮœħƟĨĶĺěėĺŅĴĭĶŇĽŋĪīŇśŏĴĸŖħıńĬīŋƢěņĬĺĬȮ/0.,...ȮĨńĺŀĵƞŅĚȮĨĶĺěĺŇĬŇěĜńĵőĶėŒĬŏĴĸŖħıŊĝȮ4..Ȯ
ĨńĺŀĵƞŅĚȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸěňőĬĴȮ4..ȮĨńĺŀĵƞŅĚȮĮĶńĭĮĶŋĚıńĬīŋƢěŅĔĔŅĶĺŇŏėĶŅŃľƢĵňĬĕŀĚĭńĺĭĔȮĩńŗĺħņȮĩńŗĺıĸŌȮıĶŇĔȮ
ěńħĪņĕƟŀĴŌĸőĮĶĨŇőŀĴŇĔĽƢȮŐĸŃȮBiomarker ĕŀĚőĶėĴŃŏĶŖĚȮĴŅĸŅŏĶňĵȮĸŇĝĴŅŏĬňĵȮŏĴĸŖħıńĬīŋƢȮěńħĪņȮMetabolite 
profile ĕŀĚĔĶŃĝŅĵħņȮȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶŀŀĔķĪīŇśľĶŊŀĽŅĶĮĬŏĮƘƨŀĬŒĬĵŅȮ&1'ȮĻŌĬĵƢĪĶńıĵŅĔĶėŀĴıŇĺŏĨŀĶƢ
ŏıŊŗŀĔŅĶėņĬĺĦĕńŘĬĽŌĚȮ&NSTDA Supercomputer Center: ThaiSC)ȮĴňĔŅĶŒľƟĭĶŇĔŅĶĶŃĭĭȮHPC 
(Computing unit-hour) 07,2ȮĸƟŅĬĝńŗĺőĴĚȮĴňįŌƟŒĝƟĭĶŇĔŅĶȮ072ȮėĬ 03ȮľĬƞĺĵĚŅĬ ȮĶĺĴĩŉĚĔŅĶěńħĔŇěĔĶĶĴȮHPC 
tech talk ĔŅĶĽĶƟŅĚȮInternational visibilityȮĔŅĶěńħİƗĔŀĭĶĴ ŐĸŃ WorkshopȮĽņľĶńĭįŌƟĽĬŒěŒĝƟĚŅĬĶŃĭĭȮ
HPCȮŐĸŃĽĶƟŅĚĔŅĶĶńĭĶŌƟŏĔňŗĵĺĔńĭȮHPC įƞŅĬĝƞŀĚĪŅĚȮFacebook &2'ȮĽĩŅĭńĬŏĪėőĬőĸĵňŐĸŃĽŅĶĽĬŏĪĻŏıŊŗŀ
ĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Technology and Informatics Institute for Sustainability: TIIS)ȮœħƟıńĥĬŅŐĬĺ
ĪŅĚĔŅĶĶŅĵĚŅĬ SDG ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔėĦŃĔĶĶĴĔŅĶŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮŏıŊŗŀĨŀĭĨńĺĝňŘĺńħȮ2Ȯ
ľńĺĕƟŀȮŐĸŃıńĥĬŅĨńĺĝňŘĺńħĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮŏıŊŗŀĽĬńĭĽĬŋĬŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚĮĶŃŏĪĻœĪĵȮ1Ȯ
ĨńĺĝňŘĺńħȮıńĥĬŅŐĬĺĪŅĚĔŅĶĶŅĵĚŅĬȮEPIȮ&Environmental Performance Index) ĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚ
œĪĵȮĮƤěěŋĭńĬœħƟěńħĪņģŅĬĕƟŀĴŌĸĺńĢěńĔĶĝňĺŇĨȮ&National Life CycleȮInventory) ĕŀĚĺńĽħŋıŊŘĬģŅĬȮıĸńĚĚŅĬȮ
įĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶȮěņĬĺĬȮ320ȮģŅĬĕƟŀĴŌĸȮœħƟĪĭĪĺĬėƞŅĽńĴĮĶŃĽŇĪīŇśȮĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚ
ģŅĬĕƟŀĴŌĸĬŘņĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėȮěņĬĺĬȮ02ȮģŅĬĕƟŀĴŌĸȮŐĸŃŀĵŌƞĶŃľĺƞŅĚıńĥĬŅŐĸŃĮĶńĭĮĶŋĚģŅĬĕƟŀĴŌĸĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴŀŃĸŌĴŇŏĬňĵĴȮěņĬĺĬȮ1ȮģŅĬĕƟŀĴŌĸȮŐĸŃĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮěņĬĺĬȮ02ȮģŅĬĕƟŀĴŌĸ ěńħĪņ
ĕƟŀĴŌĸŀńĬħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶŐĕƞĚĕńĬħƟŅĬĔŅĶĪƞŀĚŏĪňŗĵĺ ȮĶĺĴĩŉĚĔŅĶıńĥĬŅĶŃŏĭňĵĭĺŇīňŐĸŃĨńĺĝňŘĺńħȮ
œħƟŐĔƞȮįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴěŅĔȮPMȮ0,3ȮĝŋħĨńĺĝňŘĺńħėĺŅĴĵńŗĚĵŊĬĕŀĚŀĚėƢĔĶĨŅĴŐĬĺĪŅĚĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚȮĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĕĵŃŀŅľŅĶėĶńĺŏĶŊŀĬĕŀĚĝŋĴĝĬŏĴŊŀĚĪňŗŏľĴŅŃĽĴȮĴňĔŅĶŒľƟĭĶŇĔŅĶŏĪėĬŇėȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĩƞŅĵĪŀħȮȮœħƟŐĔƞȮĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĕŀĚŀĚėƢĔĶȮĔŅĶľĴŋĬŏĺňĵĬĕŀĚĶŃĭĭĕĬĽƞĚȮėŌƞĴŊŀ
ĮĶŃŏĴŇĬįĸŀĚėƢĔĶŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶįĸŇĨŐĸŃĭĶŇőĳėĪňŗĵńŗĚĵŊĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĝŋħĕƟŀĴŌĸĽŅĶĽĬŏĪĻŏıŊŗŀĺńħĔŅĶ
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ľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋŒĬŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚȮ&3'ȮĻŌĬĵƢŏĪėőĬőĸĵňœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ (Thai 
Microelectronics Center: TMEC)ȮœħƟĽĶƟŅĚĨƟĬŐĭĭĶŃħńĭŏĺŏĲŀĶƢȮMEMS ŐĸŃȮISFET ŒľƟĔńĭıńĬīĴŇĨĶ
ĨƞŅĚĝŅĨŇȮĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟěņĬĺĬȮ/0,22ȮĸƟŅĬĭŅĪȮŐĸŃĽĶƟŅĚėĶŊŀĕƞŅĵıńĬīĴŇĨĶŒľĴƞȮ2ȮľĬƞĺĵĚŅĬŒľƟĴŅŒĝƟ
őėĶĚĽĶƟŅĚıŊŘĬģŅĬȮŐĸŃŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶěńħĨńŘĚĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĪħĽŀĭĺĚěĶĶĺĴŐĸŃŏĞĬŏĞŀĶƢȮ&Center of Excellence for IC and Sensor Design, Characterization 
and Testing' 

ĔŅĶħņŏĬŇĬĚŅĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬėŋĦĳŅıȮ&National Quality Infrastructure: NQI)ȮŏıŊŗŀĽĶƟŅĚ
ėĺŅĴĽŅĴŅĶĩŒľƟĔńĭŀŋĨĽŅľĔĶĶĴȮŐĸŃĽĬńĭĽĬŋĬĔŅĶħņŏĬŇĬĚŅĬŀŊŗĬȮŕȮĕŀĚȮĽĺĪĝ,ȮěŅĔĔŅĶĭĶŇĔŅĶĪħĽŀĭȮ
ĨĶĺěĽŀĭȮĶńĭĶŀĚįĸŇĨĳńĦĤƢȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬĔŅĶıńĥĬŅȮŀŀĔŐĭĭȮŐĸŃŐĔƟœĕĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴȮħńĚĬňŘȮ&/'Ȯ
ĻŌĬĵƢĪħĽŀĭįĸŇĨĳńĦĤƢœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Electrical and Electronic Product Testing 
Center: PTEC) œħƟĶńĭĔŅĶĶńĭĶŀĚĨŅĴĴŅĨĶģŅĬįĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴȮĴŀĔ,/5.03Ȯ&ISO/IEC /5.03'ȮħƟŅĬ
ĔŅĶĪħĽŀĭȮ&Testing'ȮěņĬĺĬȮ000ȮĕŀĭĕƞŅĵ 12.ȮĴŅĨĶģŅĬȮœħƟĶńĭĔŅĶĶńĭĶŀĚĨŅĴĴŅĨĶģŅĬ ISO/IEC /5.0.ȮȮ
ĽņľĶńĭľĬƞĺĵĨĶĺěȮ&Inspection'ȮŒĬȮ1ȮĔĸŋƞĴįĸŇĨĳńĦĤƢȮ//3ȮĴŅĨĶģŅĬȮŐĸŃœħƟĶńĭĔŅĶĶńĭĶŀĚĨŅĴĴŅĨĶģŅĬ 
&ISO/IEC/5.43'ȮĽņľĶńĭľĬƞĺĵĶńĭĶŀĚĪňŗŏĮƦĬľĬƞĺĵĚŅĬĮĶŃŏĳĪĭŋėėĸĪňŗĽŅĴȮ&Certification'ȮěņĬĺĬȮ06Ȯ
įĸŇĨĳńĦĤƢȮȮŀĵŌƞĶŃľĺƞŅĚĕĵŅĵĕŀĭĕƞŅĵĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬȮĭĶŇĔŅĶĪħĽŀĭŐĭĨŏĨŀĶňĸŇŏīňĵĴȮŐĸŃĵŅĬĵĬĨƢœĲĲƚŅ
ěņĬĺĬȮ1ȮĕŀĭĕƞŅĵȮŐĸŃĭĶŇĔŅĶĪħĽŀĭħƟŅĬĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŅĶĭŇĬ ěņĬĺĬȮ2ȮĕŀĭĕƞŅĵȮőėĶĚĔŅĶĪňŗ
ħņŏĬŇĬĔŅĶȮœħƟŐĔƞȮĔŅĶĪħĽŀĭľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭħƟŅĬőĪĶėĴĬŅėĴŏėĸŊŗŀĬĪňŗĕŀĚȮĔĽĪĝ,ȮŒĬĳŌĴŇĳŅėȮĔŅĶ
ĨĶĺěĺńħįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĬŋļĵƢěŅĔĔŅĶœħƟĶńĭėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅĪňŗŐıĶƞěŅĔĽĩŅĬňģŅĬȮ3GȮȮĔŅĶĪħĽŀĭ
ŏėĶŊŗŀĚőĪĶėĴĬŅėĴŐĸŃŀŋĮĔĶĦƢȮĔŅĶĪħĽŀĭĽĩŅĬňĮĶŃěŋœĲĲƚŅĕŀĚĵŅĬĵĬĨƢœĲĲƚŅȮĔŅĶĪħĽŀĭŏėĶŊŗŀĚĴŊŀŐıĪĵƢ
ŐĸŃĶŃĭĭȮIoT ŒĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ&0'ȮĻŌĬĵƢĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮĽĺĪĝ,Ȯ&NSTDA Characterization 
and Testing Service Center: NCTC)ȮĴňĔŅĶĪħĽŀĭĨŅĴĴŅĨĶģŅĬȮISO/IEC/5.03ȮœħƟĵŊŗĬĕŀĔŅĶĶńĭĶŀĚ
ŐĸŃĶńĔļŅĽĩŅĬĳŅıěņĬĺĬȮ41ȮĕŀĭĕƞŅĵȮőħĵĵŊŗĬĕŀĔŅĶĶńĭĶŀĚŒľĴƞȮ0/ȮĕŀĭĕƞŅĵȮĞŉŗĚěŃœħƟĶńĭĔŅĶĨĶĺěĮĶŃŏĴŇĬ
ěŅĔȮĽĴŀ,ȮĝƞĺĚŏħŊŀĬīńĬĺŅėĴȮ0343ȮĴňĴŅĨĶģŅĬŒľĴƞŏıŇŗĴĕŉŘĬȮ36ȮĴŅĨĶģŅĬȮőħĵœħƟĕĵŅĵĔŅĶĪħĽŀĭŒĬȮ1ȮħƟŅĬȮ
ėŊŀȮĻŌĬĵƢĺŇŏėĶŅŃľƢĪħĽŀĭħƟŅĬĔńĠĝŅȮĔńĠĝĚȮĽŅĶĽĔńħŐĸŃįĸŇĨĳńĦĤƢĔńĠĝŅŐĸŃĔńĠĝĚȮĻŌĬĵƢĪħĽŀĭħƟŅĬŀŅľŅĶ
ŐĸŃŀŅľŅĶĽńĨĺƢȮŐĸŃįĸŇĨĳńĦĤƢȮȮŐĸŃĻŌĬĵƢĺŇŏėĶŅŃľƢĪħĽŀĭĔĶŃĪƞŀĴȮ&1'ȮĻŌĬĵƢĭĶŇĔŅĶĮĶŉĔļŅĔŅĶŀŀĔŐĭĭŐĸŃ
ĺŇĻĺĔĶĶĴȮ&Design & Engineering Consulting Service Center: DECC) œħƟıńĥĬŅŐĭĨŏĨŀĶňŗĔńĔŏĔŖĭ
ıĸńĚĚŅĬĪňŗĴňŀńĨĶŅĔŅĶĮĸħĮĸƞŀĵĮĶŃěŋĽŌĚĽņľĶńĭŏĝŊŗŀĴĨƞŀıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĶŃĭĭŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĽņľĶńĭ
ĽĩŅĬňģŅĬĽŊŗŀĽŅĶȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀėĺĭėŋĦŀŋĮĔĶĦƢœĲĲƚŅȮĶŃĭĭŀńěĜĶŇĵŃŏıŊŗŀĵĔĶŃħńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ
ĶŃĭĭľƟŀĚŐĵĔőĶėĨŇħŏĝŊŘŀĪŅĚŀŅĔŅĻĽņľĶńĭĶĩıĵŅĭŅĸĜŋĔŏĜŇĬ ŐĸŃĶŃĭĭĸħŐĸŃėĺĭėŋĴŀŋĦľĳŌĴŇĳŅĵŒĬ
őĶĚŏĶŊŀĬŏıŅŃĮĸŌĔĶŃĭĭŏĮƕħȮ&2'ȮĻŌĬĵƢĪħĽŀĭįĸŇĨĳńĦĤƢŏėĶŊŗŀĚŒĝƟŒĬĭƟŅĬŐĸŃŏĞĶŅĴŇĔŀŋĨĽŅľĔĶĶĴȮ
&Industrial Ceramic and Housewares Product Testing Center: CTEC) ĵŊŗĬĕĵŅĵĕŀĭĕƞŅĵĔŅĶ
ĶńĭĶŀĚŏıŇŗĴĨŅĴĴŅĨĶģŅĬȮISO/IEC /5.03ȮěņĬĺĬȮ/4ȮĕŀĭĕƞŅĵȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭŒľĴƞȮ5ȮĴŅĨĶģŅĬȮ



15 
 

ŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮıĸŅĽĨŇĔȮĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĕŀĚŏĸƞĬȮŐĸŃĔĶŃħŅļȮ(3'ȮĻŌĬĵƢĪħĽŀĭĪŅĚıŇļĺŇĪĵŅ
ŐĸŃĝňĺĺŇĪĵŅȮ&Toxicology and Bio Evaluation Service Center: TBES) ıńĥĬŅĺŇīňĔŅĶĴŅĨĶģŅĬŐĸŃ
ŐĬĺĪŅĚȮ&Guideline) ŒĬĔŅĶĪħĽŀĭħƟŅĬıŇļĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅěņĬĺĬȮ4ȮĔĶŃĭĺĬĔŅĶȮĽņľĶńĭįĸŇĨĳńĦĤƢ
ŏėĶŊŗŀĚĽņŀŅĚȮĽŅĶĽĔńħĽĴŋĬœıĶȮŐĸŃŏėĴňĳńĦĤƢĪńŗĺœĮȮŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŐĸŃĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭħƟŅĬĽŋĕĳŅıȮ
ŐĸŃĔŅĶŐıĪĵƢȮĨŅĴĶŃĭĭėŋĦĳŅıȮOECD GLP ŐĸŃĴŅĨĶģŅĬĽŅĔĸȮěņĬĺĬȮ/ȮĔĶŃĭĺĬĔŅĶȮĽņľĶńĭĔŅĶ
ĪħĽŀĭėĺŅĴŏĕƟŅĔńĬœħƟĪŅĚĝňĺĳŅıȮ&Biocompatibility) ĕŀĚŏėĶŊŗŀĚĴŊŀŐıĪĵƢ 

 

ĔĸĵŋĪīƢĪňŗȮ1ȮŏĽĶŇĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒľƟįŌƟĮĶŃĔŀĭĔŅĶȮĬņĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮ
ŐĸŃĬĺńĨĔĶĶĴȮœĮĮĶŃĵŋĔĨƢŒĝƟȮĵĔĶŃħńĭŀŋĨĽŅľĔĶĶĴȮĔĶŃĨŋƟĬėĺŅĴĨƟŀĚĔŅĶħƟŅĬĬĺńĨĔĶĶĴȮħƟĺĵĔĸœĔĪŅĚ
īŋĶĔŇěȮŐĸŃĭĶŇľŅĶīŋĶĔŇěŏĪėőĬőĸĵňŀĵƞŅĚĴŊŀŀŅĝňı  

ĽĺĪĝ,ȮŏĽĶŇĴĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶŒĬīŋĶĔŇěĬĺńĨĔĶĶĴȮ

ħƟĺĵĔŅĶĭŌĶĦŅĔŅĶĔĸœĔĳŅĵŒĨƟĽŅĵĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃĝŋĴĝĬ œħƟŐĔƞȮĔŅĶĽƞĚŏĽĶŇĴīŋĶĔŇěŏĪėőĬőĸĵňŒĬĪŋĔĶŃħńĭȮ

&Startup, SMEs, Large Enterprises) ħƟĺĵĔĸœĔĮĶŃŏĴŇĬŏĪėőĬőĸĵňȮĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĪŅĚīŋĶĔŇěȮĔŅĶ

ĽƞĚŏĽĶŇĴĔŅĶŏĕƟŅĩŉĚŏĚŇĬĪŋĬȮĔŅĶıńĥĬŅĪńĔļŃŏĪėőĬőĸĵňŐľƞĚŀĬŅėĨŐĸŃĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŐĸŃĭŋėĸŅĔĶ

ĪŋĔĶŃħńĭȮŐĸŃŏĝŊŗŀĴőĵĚĔŅĶĪņĚŅĬĔńĭĻŌĬĵƢŐľƞĚĝŅĨŇȮŏıŊŗŀŒľƟŏĔŇħĔŅĶĸĚĪŋĬŒĬīŋĶĔŇěĬĺńĨĔĶĶĴȮŏĔŇħĶŌĮŐĭĭīŋĶĔŇě

ĕŀĚįĸĚŅĬĺŇěńĵĪňŗěŃŐĮĶĶŌĮŏĮƦĬīŋĶĔŇěľĶŊŀĕĵŅĵįĸĽŌƞĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĸŃŏıŊŗŀŒľƟŏĔŇħȮEcosystem ħƟŅĬ

ĬĺńĨĔĶĶĴȮőħĵȮĽĺĪĝ,ȮĴňĔŅĶĶƞĺĴĸĚĪŋĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬīŋĶĔŇěŏĪėőĬőĸĵňįƞŅĬĪŅĚĔĸœĔĕŀĚȮĽĺĪĝ,,ȮĭĶŇļńĪȮ

ĬŅĽĪƢħƟŅȮőŁĸħŇŘĚȮěņĔńħȮŐĸŃĔŀĚĪĶńĽĨƢŏıŊŗŀĔŇěĔŅĶŏĚŇĬĶƞĺĴĸĚĪŋĬĽņľĶńĭīŋĶĔŇěŏŀĽŏŀŖĴŀňĔƟŅĺœĔĸœĮħƟĺĵĔńĬȮ(ĞŉŗĚ

ĶƞĺĴěńħĨńŘĚĔńĭīĬŅėŅĶĔĶŋĚœĪĵȮŐĸŃĨĸŅħľĸńĔĪĶńıĵƢŐľƞĚĮĶŃŏĪĻœĪĵ)ȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴň

ĔŅĶŀĬŋĴńĨŇĔŅĶĸĚĪŋĬĽŃĽĴĪńŘĚĽŇŘĬȮ8ȮĭĶŇļńĪȮœħƟŐĔƞȮ(1) ĭĶŇļńĪĞŉŗĚĪņīŋĶĔŇěŏĽŅŃľŅŐĸŃěńħěƟŅĚȮInfluencer (2) 

ĭĶŇļńĪĞŉŗĚĪņīŋĶĔŇěĺŇěńĵıńĥĬŅȮįĸŇĨŐĸŃěņľĬƞŅĵĮƤěěńĵĔŅĶįĸŇĨĪŅĚĔŅĶŏĔļĨĶŐĭĭŏėĴňŀŇĬĪĶňĵƢȮ(3) ĭĶŇļńĪĞŉŗĚĪņ

īŋĶĔŇěĶńĭěńħĚŅĬŀňŏĺƟĬĪƢĪńŘĚŒĬĶŌĮŐĭĭŀŀĬœĸĬƢŐĸŃŀŀĲœĸĬƢȮ(4) ĭĶŇļńĪĞŉŗĚĪņīŋĶĔŇěȮExpress delivery 

brokerage & ecommerce platform (5) ĭĶŇļńĪĞŉŗĚĪņīŋĶĔŇěħƟŅĬŒľƟĭĶŇĔŅĶŐıĸĨĲŀĶƢĴĔŅĶěńħŏĴĬŌŀŅľŅĶ

ĔĸŅĚĺńĬȮ(6) ĭĶŇļńĪĞŉŗĚĪņīŋĶĔŇěħƟŅĬĔŅĶĨŇħĨńŘĚĮĶŃĮŅľĴŌƞĭƟŅĬȮ(7) ĭĶŇļńĪĞŉŗĚĪņīŋĶĔŇěįĸŇĨŐĸŃěņľĬƞŅĵľŋƞĬĵĬĨƢ

ŀŋĨĽŅľĔĶĶĴĕĬĽƞĚŀŏĬĔĮĶŃĽĚėƢȮ(8) ĭĶŇļńĪȮĞŉŗĚĪņīŋĶĔŇěĺńĽħŋŏıŅŃĔĸƟŅŐĸŃĺńĽħŋĮĸŌĔěŅĔĕŋĵĴŃıĶƟŅĺȮ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮ2565 ĽĺĪĝ,ȮĵńĚœħƟĻŉĔļŅĔĸœĔĔŅĶĽƞĚŏĽĶŇĴȮStartup ĕŀĚĨƞŅĚĮĶŃŏĪĻȮŏĝƞĬȮ
University of Strathclyde, Glasgow ĽľĶŅĝŀŅĦŅěńĔĶȮŐĸŃȮKAIST ĮĶŃŏĪĻŏĔŅľĸňŒĨƟȮŏıŊŗŀĬņĴŅĮĶńĭĮĶŋĚ
ĔĶŃĭĺĬĔŅĶĽƞĚŏĽĶŇĴŐĸŃŏĝŊŗŀĴőĵĚĔĸœĔħƟŅĬīŋĶĔŇěĨƞŅĚŕȮœĮŏĽĶŇĴĕňħėĺŅĴĽŅĴŅĶĩȮĽĶƟŅĚȮStartupȮecosystem 
ĳŅĵŒĬȮĽĺĪĝ,ȮĞŉŗĚįĸĔŅĶĻŉĔļŅœħƟĩŌĔıńĥĬŅŏĮƦĬľĸńĔĽŌĨĶĔŅĶıńĥĬŅĻńĔĵĳŅıĭŋėĸŅĔĶĔĸŋƞĴīŋĶĔŇěȮĽĺĪĝ,ȮŐĸŃ
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ĩŌĔĩŀħĭĪŏĶňĵĬŒĬĔŅĶĮĶńĭĮĶŋĚĔĸœĔ
ĽĶƟŅĚŐĶĚěŌĚŒěŐĸŃĔŅĶıńĥĬŅĭŋėĸŅĔĶȮ
ĔŅĶıńĥĬŅīŋĶĔŇěȮĔŅĶĽĬńĭĽĬŋĬ
ĚĭĮĶŃĴŅĦȮĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔȮ
ŐĸŃĔŅĶĽĬńĭĽĬŋĬŏĜıŅŃĔŇěĨƞŀœĮ 

įĸěŅĔėĺŅĴıĵŅĵŅĴĭƞĴŏıŅŃȮ

Startup ŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬĮƖĚĭĮĶŃĴŅĦȮ2565 ŒĬĔŅĶŏĝŊŗŀĴőĵĚėĺŅĴĶƞĺĴĴŊŀħƟŅĬĔŅĶĸĚĪŋĬȮŐĸŃŏĮƦĬıňŗŏĸňŘĵĚ

īŋĶĔŇě ĽĺĪĝ,ȮœħƟěńħĚŅĬĽĺĪĝ,ȮĕĵŅĵĚŅĬĺŇěńĵĽŌƞőĴŏħĸīŋĶĔŇěŒľĴƞȮŴ7ȮħňĮŏĪėĽĨŅĶƢĨŀńıŵȮŏĴŊŗŀĺńĬĪňŗȮ22ȮĴŇĩŋĬŅĵĬȮ

2565ȮőħĵȮĽĺĪĝ,ȮĴňĔŅĶŏĮƕħĨńĺȮ9ȮĭĶŇļńĪȮDeep-tech startupȮĞŉŗĚŏĮƦĬ

őĴŏħĸȮNSTDA Startup ĪňŗĨƞŀĵŀħĚŅĬĺŇěńĵĕŀĚĭŋėĸŅĔĶĺŇěńĵĕŀĚȮĽĺĪĝ,Ȯ

œĮĽŌƞŏĝŇĚıŅĦŇĝĵƢŏĮƦĬĶŌĮŐĭĭīŋĶĔŇěŒľĴƞȮĮĶŃĔŀĭħƟĺĵȮ (1) ĭĶŇļńĪȮœĭőŀŏĪėȮ

őĔĸŏĭŇŘĸȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħȮŒľƟĭĶŇĔŅĶŐıĸĨĲŀĶƢĴħƟŅĬȮBiotechnology 

ŐĸŃȮLife science (2) ĭĶŇļńĪȮŏŀœŀœĬĬƢȮěņĔńħȮ&AI7'ȮŏĮƦĬŐıĸĨĲŀĶƢĴȮAI ĕŀĚĭĶŇļńĪœĪĵĶŅĵŐĶĔĪňŗŒľƟĭĶŇĔŅĶ

ĔŅĶĩŀħŏĽňĵĚĔŅĶĮĶŃĝŋĴőħĵŒĝƟŏĪėőĬőĸĵňȮAI  (3) ĭĶŇļńĪȮħŅĶƢĺŇĬŏĪėȮőĞĸŌĝńĬĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮįŌƟıńĥĬŅ

ŐıĸĨĲŀĶƢĴĔŅĶěńħŀŅľŅĶŐĸŃħŌŐĸĽŋĕĳŅıŒĬĽĩŅĬĻŉĔļŅŐĭĭėĶĭĺĚěĶȮ(4) ĭĶŇļńĪȮĭŇřĔőĔȮŀĬŅœĸĨŇĔĽƢȮěņĔńħȮ

ŒľƟĭĶŇĔŅĶŐıĸĨĲŀĶƢĴŏıŊŗŀıńĥĬŅĶŃĭĭěńħĔŅĶŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕĬŅħŒľĠƞȮ&Big data / data analytic) Īňŗ

ĝƞĺĵŒľƟīŋĶĔŇěĨƞŅĚŕȮĽŅĴŅĶĩŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĨńħĽŇĬŒěœħƟŀĵƞŅĚŐĴƞĬĵņĵŇŗĚĕŉŘĬȮħƟĺĵĨƟĬĪŋĬĪňŗĸħĸĚȮ(5) ĭĶŇļńĪ

ĶňœĸĲƝȮěņĔńħȮįĸŇĨĔĶŃěĔĨŅĝňĺĳŅıěŅĔěŅĔĽŏĨŖĴŏĞĸĸƢȮ&Stem Cell)ȮĪňŗœĴƞĨƟŀĚĶŀĭĶŇěŅėěŅĔįŌƟŀŊŗĬȮĽŅĴŅĶĩŒĝƟœħƟ

ŏĸĵȮĽŅĴŅĶĩŀŀĔŐĭĭėƞŅĽŅĵĨŅŒľƟŏľĴŅŃĔńĭėĬœĕƟŐĨƞĸŃėĬȮœĴƞĴňėĺŅĴŏĽňŗĵĚěŅĔĔŅĶŒĝƟĔĶŃěĔĨŅěŅĔįŌƟŀŊŗĬľĶŊŀ

ĺńĽħŋŏĪňĵĴȮ(6) ĭĶŇļńĪȮŏĭĶĬĬŇĲƕĨȮěņĔńħȮŒľƟĭĶŇĔŅĶŐıĸĨĲŀĶƢĴȮGame-based neurofeedback system ĝƞĺĵ

ĲƘƨĬĲŌĻńĔĵĳŅıĔŅĶŏĶňĵĬĶŌƟŐĸŃĺńħįĸœħƟŀĵƞŅĚŐĴƞĬĵņ (7) ĭĶŇļńĪȮĽœĮĔƢȮŀŅĶƢĝŇȮŏĪėőĪĬŇėĽƢȮěņĔńħȮįĸŇĨŏĕŖĴ 

ĕĬŅħœĴőėĶȮ&Microneedle) ŒĬĶŌĮŐĭĭŐįƞĬŐĮŃŏĪėőĬőĸĵňȮMicrospike ĪňŗĴňĸńĔļĦŃıŇŏĻļėĺŅĴŏĜıŅŃĪňŗ

ĽŅĴŅĶĩħňœĞĬƢœħƟĨŅĴĨƟŀĚĔŅĶĕŀĚĸŌĔėƟŅĪňŗĨƟŀĚĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢħƟĺĵĬĺńĨĔĶĶĴŒľĴƞŕȮĪņŒľƟĽŅĴŅĶĩĬņĽƞĚ

ĽŅĶŃĽņėńĠįƞŅĬįŇĺľĬńĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ(8) ĭĶŇļńĪȮėĺŀĬĨńĴȮœĭőŀŏĪėȮěņĔńħȮŒĝƟĮĶŃőĵĬƢěŅĔ

ŏĪėőĬőĸĵňĝňĺĳŅıȮĬņŏĪėőĬőĸĵňħƟŅĬœĭőŀĶňœĲŏĬŀĶňŗŐĸŃœŁĭĶŇħĴŅįĸŇĨĽŅĶŀŀĔķĪīŇśĴŌĸėƞŅĽŌĚěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚ

ĪŅĚĔŅĶŏĔļĨĶȮ(9) őėĶĚĔŅĶȮKANTRUS įĸŇĨŐĸŃěńħěņľĬƞŅĵĺńĽħŋŀŀĔķĪīŇśĽņľĶńĭŏėĶŊŗŀĚĽņŀŅĚŐĸŃĔŅĶŐıĪĵƢȮ

ŏĝƞĬȮőĮĶĨňĬŀňěňŏŀĲȮĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀŀĔķĪīŇśĽŌĚȮŒĬĶŅėŅĪňŗŏĕƟŅĩŉĚœħƟ 
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ĔĸĵŋĪīƢĪňŗȮ2ȮĽĶƟŅĚŏėĶŊŀĕƞŅĵĔŅĶħņŏĬŇĬĚŅĬĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŐĸŃĴľŅĺŇĪĵŅĸńĵȮŒĝƟ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮŒĬĔŅĶĨŀĭőěĪĵƢĮƤĠľŅŏĝŇĚıŊŘĬĪňŗȮĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨŐĸŃĝŋĴĝĬȮ
ŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮħņŏĬŇĬĚŅĬőėĶĚĔŅĶĽĬńĭĽĬŋĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴŏıŊŗŀĝŋĴĝĬȮCommunity based Technology and innovation Assistance Project (CTAP) őħĵ
ĴňŏĮƚŅľĴŅĵŒĬĔŅĶĬņŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ&ĺĪĬ,'ȮœĮĵĔĶŃħńĭ
ĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃĔŅĶŏıŇŗĴĴŌĸėƞŅȮŏıŇŗĴĶŅĵœħƟȮĸħĶŅĵěƞŅĵȮĸħėĺŅĴŏľĸŊŗŀĴĸŘņȮĕŀĚĔĸŋƞĴŏĔļĨĶĔĶŐĸŃ
ĺŇĽŅľĔŇěĝŋĴĝĬȮĞŉŗĚįĸĔŅĶħņŏĬŇĬĚŅĬŒĬĮƖȮı,Ļ,Ȯ0342+0343ȮœħƟĽĬńĭĽĬŋĬĔŅĶħņŏĬŇĬĚŅĬŐĸƟĺȮ24ȮőėĶĚĔŅĶȮ
ŐĭƞĚŏĮƦĬőėĶĚĔŅĶħƟŅĬĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨȮ/5ȮőėĶĚĔŅĶȮıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢȮ6ȮőėĶĚĔŅĶȮ
ĭĶŇľŅĶěńħĔŅĶĨĸŅħŏıŊŗŀŏıŇŗĴőŀĔŅĽĪŅĚĔŅĶĨĸŅħȮ4ȮőėĶĚĔŅĶȮŐĸŃĵĔĶŃħńĭĴŅĨĶģŅĬĔŅĶįĸŇĨŐĸŃĔŅĶŐĮĶĶŌĮȮ
/3ȮőėĶĚĔŅĶȮĞŉŗĚįĸĸńıīƢĪňŗŏĔŇħĕŉŘĬŒĬĮƖȮ0343ȮĽŅĴŅĶĩĽĶƟŅĚįĸĔĶŃĪĭĴŌĸėƞŅĪŅĚŏĻĶļģĔŇěőħĵĶĺĴȮ/37ȮĸƟŅĬĭŅĪȮ
ŏĔŇħĴŌĸėƞŅĔŅĶĸĚĪŋĬĶĺĴȮ/13ȮĸƟŅĬĭŅĪȮőħĵĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘȮ 

¶ ĔŅĶĵĔĶŃħńĭĔĸĵŋĪīƢĪŅĚĔŅĶĨĸŅħŐĸŃıńĥĬŅĔŅĶĨĸŅħħŇěŇĨŀĸȮĕŀĚĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŏıŅŃŏĸňŘĵĚ
ŏľŖħĩńŗĚŏĝƞŅȮŀņŏĳŀŏĝňĵĚėņȮěńĚľĺńħıŃŏĵŅȮőħĵĽĬńĭĽĬŋĬŒľƟĪņĔŅĶĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢĔŅĶĨĸŅħȮ
ĔĸŋƞĴĸŌĔėƟŅŏĮƚŅľĴŅĵȮıńĥĬŅŐĸŃŀŀĔŐĭĭĭĶĶěŋĳńĦĤƢĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮŐĸŃİƗĔŀĭĶĴ
ĪńĔļŃĔŅĶĺŅĚĔĸĵŋĪīƢĪŅĚĔŅĶĨĸŅħĶŃĵŃĽńŘĬȮĔĸŅĚȮŐĸŃĵŅĺȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĽŊŗŀĽŅĶĪŅĚĔŅĶĨĸŅħȮ
2ȮĶŌĮŐĭĭȮœħƟŐĔƞȮĔŅĶįĸŇĨȮȮĽŊŗŀĕƟŀėĺŅĴ-ĽŊŗŀĳŅıĬŇŗĚ-ĽŊŗŀĺŇħňőŀ-ĽŊŗŀŏĽňĵĚȮıńĥĬŅŏėĶŊŗŀĚĴŊŀȮLine 
OA/chatBot ŐĸŃȮFacebook fanpage ŏĔŇħĝƞŀĚĪŅĚĔŅĶĨĸŅħŏıŇŗĴĕŉŘĬȮĴňĔĸŋƞĴĸŌĔėƟŅĨŇħĨŅĴ
ŏıŇŗĴĕŉŘĬœĴƞĬƟŀĵĔĺƞŅȮ4..ȮėĬȮŏıŇŗĴĵŀħĔŅĶěņľĬƞŅĵĽŇĬėƟŅŒĬĝƞĺĚȮ6ȮŏħŊŀĬȮ&ĽŇĚľŅėĴȮ0342Ȯ+ȮĴňĬŅėĴȮ
0343'ȮĽĶƟŅĚĶŅĵœħƟĶĺĴȮ402,...ȮĭŅĪȮŐĸŃěŅĔĔŅĶĮĶŃŏĴŇĬŐįĬĔŅĶĨĸŅħŐĸŃģŅĬĸŌĔėƟŅĪňŗ
ŏıŇŗĴĕŉŘĬȮėŅħĺƞŅěŃĽĶƟŅĚĶŅĵœħƟŒľƟĔńĭĺŇĽŅľĔŇěĝŋĴĝĬŒĬĮƖȮ0343ȮœĴƞĬƟŀĵĔĺƞŅȮ0ȮĸƟŅĬĭŅĪ 

¶ ĔŅĶĮĶńĭĮĶŋĚĶŃĭĭĔƠŅĞĝňĺĳŅıŏıŊŗŀŐĔƟĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĲŅĶƢĴĽŋĔĶȮŀņŏĳŀ
ħŀĵľĸƞŀȮěńĚľĺńħŏĝňĵĚŒľĴƞȮŏĸňŘĵĚĽŋĔĶĕŋĬĮĶŃĴŅĦȮ0*6..ȮĨńĺ-ĮƖȮĴňĮĶŇĴŅĦĬŘņŏĽňĵĮĶŃĴŅĦȮ16Ȯ
ĸŌĔĭŅĻĔƢŏĴĨĶ-ĺńĬȮŒĝƟĶŃĭĭĭƞŀľĴńĔĕĬŅħȮ1..ȮĸŌĔĭŅĻĔƢŏĴĨĶŏıŊŗŀįĸŇĨŏĮƦĬĔƠŅĞĝňĺĳŅıȮıĭĺƞŅȮ
ĮĶŃĽŇĪīŇĳŅıĨŗņěŅĔĮĶŇĴŅĦĨŃĔŀĬĽŃĽĴĪņŒľƟĮĶŇĴŅĨĶĳŅĵŒĬĭƞŀľĴńĔĸħĸĚȮĶŃĭĭĶĺĭĶĺĴĬŘņ
ŏĽňĵȮĭƞŀħŉĚĔŅĔȮĸŅĬĨŅĔĨŃĔŀĬȮœĴƞĽŅĴŅĶĩŒĝƟĚŅĬœħƟĽĴĭŌĶĦƢȮŏĔŇħĔĸŇŗĬĔĶŃĪĭĨƞŀĝŋĴĝĬŒĔĸƟŏėňĵĚ
ŐĸŃœħƟĶńĭĔŅĶĶƟŀĚŏĶňĵĬŒľƟĮƕħĔŇěĔŅĶĲŅĶƢĴȮĽĺĪĝ,ȮŐĸŃįŌƟŏĝňŗĵĺĝŅĠœħƟĨĶĺěĽŀĭȮŒľƟėņŐĬŃĬņȮŐĸŃ
ĮĶńĭĮĶŋĚŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭĭņĭńħĬŘņŏĽňĵȮĨńŘĚŐĨƞĶŃĭĭĶĺĭĶĺĴĬŘņŏĽňĵȮĭƞŀľĴńĔȮħŉĚ 
ĔŅĔĨŃĔŀĬȮĸŅĬĨŅĔĨŃĔŀĬȮĶŃĭĭĽƞĚĔƠŅĞŐĸŃĶŃĭĭĮĶńĭĮĶŋĚėŋĦĳŅıĔƠŅĞȮŐĸŃĭƞĴŏıŅŃĪńĔļŃŒĬ
ĔŅĶħŌŐĸĶńĔļŅĶŃĭĭŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĺŇĽŅľĔŇěĶƞĺĴĸĚĪŋĬŏıŊŗŀĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮįĸ 
ĔŅĶĮĶńĭĮĶŋĚĶŃĭĭĭņĭńħĬŘņŏĽňĵȮĴňĮĶŇĴŅĦŀŀĔĞŇŏěĬĪňŗěŋĸŇĬĪĶňĵƢĨƟŀĚĔŅĶŒĝƟŒĬĔŅĶĵƞŀĵĽĸŅĵ



18 
 

ŀŇĬĪĶňĵƢȮ&BOD) ŐĸŃĮĶŇĴŅĦŀƠŀĔĞŇŏěĬĪňŗŒĝƟŒĬĔŅĶŀƠŀĔĞŇœħĞƢȮ&COD) ŒĬĬŘņĸħĸĚĶƟŀĵĸŃȮ6/ȮŐĸŃȮ
64ȮŐĸŃĸħĮĶŇĴŅĦĔƠŅĞœŁőħĶŏěĬĞńĸœĲȮ&H0S: ĔƠŅĞœĕƞŏĬƞŅ'ȮěŅĔȮ/*4/. ppm ŏľĸŊŀȮ32/,3 ppm 
ĸħĸĚĔĺƞŅĶƟŀĵĸŃȮ44,15ȮĸħĮƤĠľŅĔŅĶĩŌĔĶƟŀĚŏĶňĵĬŒľƟĮƕħĲŅĶƢĴȮĽĶƟŅĚĶŅĵœħƟĮƖĸŃȮ/,0ȮĸƟŅĬĭŅĪȮ
ŐĸŃœħƟĬņĔƠŅĞĝňĺĳŅıěŅĔĔŅĶĭņĭńħœĮŒĝƟŏĮƦĬıĸńĚĚŅĬœĲĲƚŅȮĸħĨƟĬĪŋĬėƞŅœĲĲƚŅœħƟœĴƞĬƟŀĵĔĺƞŅȮ
20*...ȮĭŅĪ-ĮƖȮ 

¶ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮSmart farm ŏıŊŗŀįĸŇĨıĸńĚĚŅĬĪħŐĪĬŒĬĶŃĭĭĔŅĶŏıŅŃŏĸňŘĵĚĽńĨĺƢĬŘņȮ
ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬĶńĔļƢĮĸŅħŀĔėņŒĨƟȮŀņŏĳŀħŀĔėņŒĨƟȮěńĚľĺńħıŃŏĵŅȮŏĸňŘĵĚĮĸŅĬŇĸȮěņĬĺĬȮ/.Ȯ
ĭƞŀȮĮĶŃĽĭĮƤĠľŅĨƟĬĪŋĬĔŅĶįĸŇĨĽŌĚ ěŅĔĔŅĶĽŌĭĬŘņĽŃŀŅħŏĨŇĴŒĬĭƞŀȮĞŉŗĚĴňĨƟĬĪŋĬŏĝŊŘŀŏıĸŇĚŏħŊŀĬĸŃȮ
/.*...ȮĭŅĪȮŐĸŃŒĬĭƞŀŏĸňŘĵĚœĴƞĴňĶŃĭĭŏĨŇĴŀŅĔŅĻĪņŒľƟĮĶŇĴŅĦŀŀĔĞŇŏěĬŒĬĭƞŀĨŗņȮŏĔŇħĳŅĺŃ
ėĺŅĴŏĽňŗĵĚĨƞŀĮĸŅĬŖŀėĬŘņȮĽĺĪĝ,ȮĶƞĺĴĔńĭȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅȮœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵň 
ĶŃĭĭœĲĲƚŅŐĭĭŀŀĲĔĶŇħĶƞĺĴĔńĭĶŃĭĭĽŌĭĬŘņıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮőħĵĔŅĶŏĮĸňŗĵĬıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢŏĮƦĬıĸńĚĚŅĬœĲĲƚŅŏĔŖĭœĺƟŒĬŐĭĨŏĨŀĶňŗȮĮĶŃĵŋĔĨƢŒĝƟœĲĲƚŅĶƞĺĴĔńĭŏėĶŊŗŀĚĨňĬŘņŏĨŇĴŀŅĔŅĻȮ
ĪņŒľƟĶŃĭĭŏĨŇĴŀŅĔŅĻĪņĚŅĬœħƟĨĸŀħĺńĬȮŐĸŃėĺĭėŋĴĮƤƩĴĬŘņŒľƟĴňŀńĨĶŅĔŅĶĽŌĭĬŘņœĴƞĬƟŀĵĔĺƞŅȮ15Ȯ
ĸŌĔĭŅĻĔƢŏĴĨĶĨƞŀĺńĬȮŏĔļĨĶĔĶĮĶŃľĵńħĨƟĬĪŋĬĔŅĶĽŌĭĬŘņȮ/0.*...ȮĭŅĪ-ĮƖȮŐĸŃĸħőŀĔŅĽ 
ĮĸŅĨŅĵěŅĔĳŅĺŃĔŅĶĬƠŀėĬŘņȮėŇħŏĮƦĬĴŌĸėƞŅŏĽňĵľŅĵȮ1,4ȮĸƟŅĬĭŅĪ-ĮƖ 

¶ ĔŅĶĵĔĶŃħńĭĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĔĸƟĺĵĪŀħĕŀĚĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬŐĮĶĶŌĮŀŅľŅĶ
ĭƟŅĬĔŋħĬŘņŒĽȮŀņŏĳŀĬŘņıŀĚȮěńĚľĺńħĕŀĬŐĔƞĬȮěŅĔĮƤĠľŅįĸŇĨĳńĦĤƢĔĸƟĺĵĪŀħĴňĔĸŇŗĬľŊĬȮshelf 
life ĽńŘĬȮŒĝƟĬŘņĴńĬĮĶŇĴŅĦĴŅĔȮĽŇĬėƟŅœĴƞĽŀħėĸƟŀĚĔńĭĨĸŅħįŌƟĭĶŇőĳėĪňŗŒĽƞŒěĽŋĕĳŅıȮĽĺĪĝ,ȮĶƞĺĴĔńĭȮ
ĺĺ,ȮœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňĨŌƟŀĭŐĭĭœĶƟĬŘņĴńĬȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃėŋĦĳŅı
įĸŇĨĳńĦĤƢȮŒĝƟŀĚėƢėĺŅĴĶŌƟĔŅĶŐĮĶĶŌĮŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶŒľƟĩŌĔĽŋĕĸńĔļĦŃȮŐĸŃœħƟ
ĮĶŃĵŋĔĨƢŒĝƟĨŌƟŀĭŐĮĶĶŌĮįĸŇĨĳńĦĤƢŀňĔľĸŅĵĝĬŇħȮœħƟŐĔƞȮŏįŊŀĔŀĭȮĲƤĔĪŀĚŀĭȮĕƟŅĺıŀĚŀĭȮőħĵ 
œĴƞĨƟŀĚŒĝƟĬŘņĴńĬȮįĸŇĨĳńĦĤƢĴňėĺŅĴĔĶŀĭŐĸŃœĴƞĴňĔĸŇŗĬľŊĬȮĵŊħŀŅĵŋįĸŇĨĳńĦĤƢœħƟĬŅĬĕŉŘĬȮŐĸŃĵńĚ
ĽƞĚįĸħňĨƞŀĽŋĕĳŅıĕŀĚįŌƟĭĶŇőĳėȮĔŅĶĽĶƟŅĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĭĭĴňĽƞĺĬĶƞĺĴĕŀĚĺŇĽŅľĔŇěĝŋĴĝĬłȮ
ĪņŒľƟŏĔŇħĔŅĶĶńĭŐĸŃĮĶńĭŒĝƟŏĪėőĬőĸĵňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĴňĝƞŅĚŏĪėĬŇėŒĬĝŋĴĝĬĶƞĺĴŀŀĔŐĭĭȮ
ĮĶŃĔŀĭŐĸŃĨŇħĨńŘĚŀŋĮĔĶĦƢĨŌƟŀĭȮĨĸŀħěĬĔŅĶĭņĶŋĚĶńĔļŅŒĬĶŃĵŃĵŅĺȮĪņŒľƟįĸŇĨįĸŇĨĳńĦĤƢœħƟ
ŏıŇŗĴĕŉŘĬœĴƞĬƟŀĵĔĺƞŅȮ1.ȮĔŇőĸĔĶńĴ-ĺńĬȮĴňĶŅĵœħƟŏıŇŗĴĕŉŘĬěŅĔĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢȮėŇħŏĮƦĬĴŌĸėƞŅ 
ĪŅĚŏĻĶļģĔŇěȮ/70*4..ȮĭŅĪ-ŏħŊŀĬȮĸħĨƟĬĪŋĬĔŅĶįĸŇĨĨƞŀŏħŊŀĬœħƟĶƟŀĵĸŃȮ3/,0ȮěŅĔŏħŇĴĨƟĬĪŋĬȮ
60*3..ȮĭŅĪĨƞŀŏħŊŀĬȮĸħĸĚŏľĸŊŀȮ2.*03.ȮĭŅĪĨƞŀŏħŊŀĬȮ 

ĬŀĔěŅĔĬňŘȮĽĺĪĝ,ȮœħƟħņŏĬŇĬĚŅĬőėĶĚĔŅĶŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟħƟĺĵȮĺĪĬ,ȮőħĵȮ
ĽĺĪĝ,ȮŐĸŃĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸŀňĽŅĬȮ&ĴĪĶ,ŀňĽŅĬ'ȮœħƟĸĚĬŅĴĭńĬĪŉĔėĺŅĴĶƞĺĴĴŊŀȮŴĔŅĶıńĥĬŅ
ŐĸŃĩƞŅĵĪŀħŏĪėőĬőĸĵňŏĔļĨĶĽĴńĵŒľĴƞȮŏıŊŗŀıńĥĬŅŀŅĝňıŐĸŃĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨėĬŒĬĝŋĴĝĬĪŋƞĚĔŋĸŅĶƟŀĚœľƟŵȮ
őħĵŒĝƟĔĸœĔȮTraining hub ĽĩŅĬňĔĶŃěŅĵėĺŅĴĶŌƟĽĶƟŅĚĪńĔļŃŒľƟŏĔļĨĶĔĶŒĬıŊŘĬĪňŗěńĚľĺńħĶƟŀĵŏŀŖħȮŏĴŊŗŀĺńĬĪňŗȮ00Ȯ
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ĴŇĩŋĬŅĵĬȮ0343ȮŏıŊŗŀŒĝƟŏĮƦĬĨƟĬŐĭĭĕĵŅĵįĸĔŅĶŒĝƟŏĪėőĬőĸĵňŒľƟėĶŀĭėĸŋĴıŊŘĬĪňŗŏĕĨĪŋƞĚĔŋĸŅĶƟŀĚœľƟȮĞŉŗĚŏĮƦĬ
ŐĬĺĪŅĚĪňŗĽŀħėĸƟŀĚıńĬīĔŇěěńĚľĺńħĶƟŀĵŏŀŖħĪńŘĚȮ1ȮĮĶŃĔŅĶȮėŊŀȮ/'ȮĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĔŅĶįĸŇĨĕƟŅĺľŀĴĴŃĸŇȮ
ŏıŊŗŀĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒĬĬĺńĨĔĶĶĴŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶŐĸŃĽŇĬėƟŅŏĔļĨĶŒľƟŏĮƦĬŏĔļĨĶĪňŗ
ĮĸŀħĳńĵȮŏĔļĨĶŀŇĬĪĶňĵƢȮŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃŏĮƦĬŐľĸƞĚįĸŇĨŀŅľŅĶĮĸŀħĳńĵȮ0'ȮıńĥĬŅŒľƟěńĚľĺńħŏĮƦĬ
ĻŌĬĵƢĔĸŅĚĔŅĶĪƞŀĚŏĪňŗĵĺȮĔŅĶėƟŅȮĔŅĶĸĚĪŋĬȮŏĝŊŗŀĴőĵĚĔŅĶĭĶŇĔŅĶȮĽŇĬėƟŅįĸŇĨŒĬĝŋĴĝĬȮĶĺĴĪńŘĚĺńĥĬīĶĶĴȮėƞŅĬŇĵĴ
ĮĶŃŏıĦňŀńĬħňĚŅĴȮĽŅĴŅĶĩįĽĴįĽŅĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴŒľĴƞœħƟŀĵƞŅĚĔĸĴĔĸŊĬȮŐĸŃȮ1'ȮıńĥĬŅėĬŒľƟ
ĴňėŋĦĳŅıȮĽĶƟŅĚőėĶĚĽĶƟŅĚȮĽĶƟŅĚŀŅĝňıȮĶŅĵœħƟȮŒľƟĳŅėĮĶŃĝŅĽńĚėĴȮŐĸŃĽƞĚŏĽĶŇĴŒľƟħņŏĬŇĬĔŅĶĝňĺŇĨĨŅĴŐĬĺ 
ľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨŒľƟĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏıŊŗŀĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬŒľƟ
ĽŅĴŅĶĩĶŀĚĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨńŘĚŏĮƚŅĵĔĶŃħńĭĶŅĵœħƟŏĔļĨĶĔĶĔƟŅĺıƟĬĕňħėĺŅĴĵŅĔěĬȮ
ĨŀĭőěĪĵƢĔŅĶıńĥĬŅĮĶŃŏĪĻħƟĺĵőĴŏħĸŏĻĶļģĔŇěȮBCG ĴŋƞĚŒľƟĮĶŃĝŅĝĬŀĵŌƞħňĔŇĬħňȮȮőħĵĔŅĶĬņŀĚėƢėĺŅĴĶŌƟŐĸŃ
ėĺŅĴŏĝňŗĵĺĝŅĠěŅĔĪńŘĚĽŀĚľĬƞĺĵĚŅĬŏĕƟŅœĮŐĔƟĮƤĠľŅŐĸŃıńĥĬŅıŊŘĬĪňŗȮĽŅĴŅĶĩĵĔĶŃħńĭĔĸŋƞĴŏĔļĨĶĔĶŒĬĔŅĶ
ĵĔĶŃħńĭĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨȮĽŇĬėƟŅŏĔļĨĶĴŌĸėƞŅĽŌĚŐĸŃĽŇĬėƟŅŀńĨĸńĔļĦƢȮ1,./1ȮėĬȮŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ŐĸŃŏĪėőĬőĸĵňŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıĮƤĠľŅŐĸŃĭĶŇĭĪĕŀĚıŊŘĬĪňŗȮĪńŘĚĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĕƟŅĺľŀĴĴŃĸŇ
ŏıŊŗŀŒľƟœħƟįĸįĸŇĨėŋĦĳŅıȮĨńŘĚŐĨƞĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢėŋĦĳŅıȮĔŅĶěńħĔŅĶŐĮĸĚȮœĮěĬĩŉĚĔŅĶŐĮĶĶŌĮĕƟŅĺ 
ŏıŇŗĴįĸįĸŇĨĕƟŅĺœħƟŏĮƦĬȮ23.ȮĔĔ,-œĶƞȮĔŅĶĮĸŌĔıŊĝľĸńĚĬŅĭņĶŋĚħŇĬĪńŘĚĩńŗĺŏĕňĵĺŐĸŃĩńŗĺĸŇĽĚȮŐĸŃĔŅĶįĸŇĨįńĔŀŇĬĪĶňĵƢ
ŒĬĶŃĭĭőĶĚŏĶŊŀĬȮĽĶƟŅĚĶŅĵœħƟŏĽĶŇĴŏĜĸňŗĵȮ0,...ȮĭŅĪĨƞŀĮƖȮŐĸŃĽĶƟŅĚĔŅĶŏĶňĵĬĶŌƟĽĴŅĶƢĪŏĪėőĬőĸĵň 
ĶŃĭĭőĞĸƞŅĶƢŏĞĸĸƢȮŏıŊŗŀŒľƟŏĔļĨĶĔĶĭĶŇľŅĶěńħĔŅĶĬŘņĭĬħŇĬŐĸŃĬŘņŒĨƟħŇĬĽņľĶńĭŒĝƟŒĬĳŅėĔŅĶŏĔļĨĶœħƟ 
ŀĵƞŅĚŐĴƞĬĵņȮŏĮƦĬĨƟĬ 

 

ĔĸĵŋĪīƢĪňŗȮ3ȮĮĶńĭȮĽĺĪĝ,ȮŒľƟıĶƟŀĴĶńĭĴŊŀĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟĺĵĔĸĵŋĪīƢȮAAA œħƟŐĔƞȮĭŌĶĦŅĔŅĶ
ĔŅĶĪņĚŅĬŏĮƦĬȮAgenda ŏĝŊŗŀĴőĵĚĪŋĔĳŅĶĔŇěŒľƟĴŋƞĚĪŇĻĪŅĚŏħňĵĺĔńĬȮ&Alignment) ŏıŇŗĴėĺŅĴėĸƞŀĚĨńĺȮ
&Agility) őħĵĬņŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒľƟŀĚėƢĔĶ  

ĽĺĪĝ, ŏľŖĬėĺŅĴĽņėńĠĕŀĚĔŅĶŏĨĶňĵĴıĶƟŀĴĶńĭĴŊŀĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĪńŘĚŒĬĽƞĺĬĕŀĚĔĶŃĭĺĬĔŅĶ
ĮĶńĭŐįĬĚŅĬŒľƟŏĮƦĬĶŌĮŐĭĭȮAgenda ŏıŊŗŀĨŀĭőěĪĵƢŒľƟĪńĬŏĺĸŅȮĔŅĶĮĶńĭĶŃĭĭĭĶŇľŅĶĭŋėĸŅĔĶŒľƟĶŀĚĶńĭĚŅĬ
ĕŀĚȮĽĺĪĝ,ȮĪňŗĨƟŀĚĨŀĭőěĪĵƢŀĵƞŅĚĶĺħŏĶŖĺȮŐĸŃĬņŏėĶŊŗŀĚĴŊŀħŇěŇĪńĸĴŅŒĝƟŒĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ȮĔŅĶĽĶƟŅĚ
ĺńĥĬīĶĶĴȮAgileȮŒľƟŏĔŇħĮĶŃĽŇĪīŇĳŅıĕŉŘĬŒĬŀĚėƢĔĶȮőħĵȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮœħƟĬņŏĽĬŀ 
ĪŇĻĪŅĚĔŅĶħņŏĬŇĬĚŅĬĪňŗŏĮĸňŗĵĬœĮŒľƟĽŀħĶńĭĔńĭĽĳŅıŐĺħĸƟŀĴĪńŘĚĳŅĵĬŀĔŐĸŃĳŅĵŒĬĪňŗěŃĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻȮĴňĔŅĶĮĶńĭĺŇĽńĵĪńĻĬƢȮŏĮƚŅĮĶŃĽĚėƢȮŐĬĺĪŅĚĔŅĶħņŏĬŇĬĚŅĬȮ
ŐĸŃĔĸĵŋĪīƢȮĕŀĚȮĽĺĪĝ,ȮħńĚěŃŏľŖĬœħƟěŅĔŐįĬĔĸĵŋĪīƢȮĽĺĪĝ,ȮĜĭńĭĪĭĪĺĬĪňŗȮ7.1 ŐĸŃŐįĬĮĢŇĭńĨŇĔŅĶŐĸŃŐįĬ
ĚĭĮĶŃĴŅĦȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0344ȮĞŉŗĚȮĔĺĪĝ,ȮœħƟĴňĴĨŇŏľŖĬĝŀĭŏĴŊŗŀȮ14 ĔńĬĵŅĵĬȮ2565 ĬŀĔěŅĔĬňŘȮĽĺĪĝ,Ȯ
ĴňĔŅĶĮĶńĭőėĶĚĽĶƟŅĚŀĚėƢĔĶĳŅĵŒĬȮĽĺĪĝ,ȮŐĸŃĴňĔŅĶĪĭĪĺĬĔĸœĔĔŅĶĕńĭŏėĸŊŗŀĬĕŀĚȮAgenda ĳŅĵŒĬȮĽĺĪĝ, 
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œħƟŐĔƞȮĔŅĶĮĶńĭĸħěņĬĺĬėĦŃĔĶĶĴĔŅĶĕńĭŏėĸŊŗŀĬȮAgenda ŏıŊŗŀŒľƟŏĔŇħȮFocus ŐĸŃĴňĔŅĶĭŌĶĦŅĔŅĶȮ
(Alignment) ŒĬĸńĔļĦŃȮHorizontal collaboration œħƟħňĵŇŗĚĕŉŘĬ ĶĺĴĩŉĚĴňĔŅĶŏĽĬŀŐĨƞĚĨńŘĚėĦŃĪňŗĮĶŉĔļŅ
įŌƟĪĶĚėŋĦĺŋĥŇŒĬėĦŃĔĶĶĴĔŅĶĕńĭŏėĸŊŗŀĬȮAgendaȮŏıŊŗŀŒľƟĴňĔŅĶŏĝŊŗŀĴőĵĚĔŅĶĪņĚŅĬĔńĭıńĬīĴŇĨĶĳŅĵĬŀĔĴŅĔ
ĕŉŘĬȮŐĸŃœħƟĴňĔŅĶĬņĔĸœĔĭĶŇľŅĶőėĶĚĔŅĶĕĬŅħŒľĠƞȮ(Big project management) őħĵĴňĔŅĶĬņĶƞŀĚŒĝƟĭĶŇľŅĶ
őėĶĚĔŅĶĕĬŅħŒľĠƞŐĸƟĺȮ4 őėĶĚĔŅĶȮĪńŘĚĵńĚœħƟĴňĔŅĶĮĶŃĽŅĬŒľƟĪńŘĚ Agenda ŐĸŃőĮĶŐĔĶĴ ěńħĪņĕƟŀŏĽĬŀ
őėĶĚĔŅĶĕĬŅħŒľĠƞŏıŊŗŀľŅıńĬīĴŇĨĶŐĸŃĕŀĔŅĶĽĬńĭĽĬŋĬĪŋĬěŅĔŐľĸƞĚĳŅĵĬŀĔ 

ĽĺĪĝ,ȮŏĨĶňĵĴıĶƟŀĴĶńĭĴŊŀĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬĽĩŅĬĔŅĶĦƢőėĺŇħ-/7ȮőħĵœħƟĴňĔŅĶ
ĮĶńĭĮĶŋĚĶŃŏĭňĵĭȮĔĨŇĔŅĭŅĚĽƞĺĬĶĺĴĩŉĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏıŊŗŀĶŀĚĶńĭĔŅĶĪņĚŅĬŐĭĭĺŇĩňĝňĺŇĨŒľĴƞȮ(New 
normal) ŐĸŃėĺŅĴĮĔĨŇĩńħœĮ (Next normal) ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏıŊŗŀĶŀĚĶńĭėĺŅĴĵŊħľĵŋƞĬĕŀĚŀĚėƢĔĶıĶƟŀĴĔńĭ
ėĺŅĴėĸƞŀĚĨńĺȮ(Agility)ȮőħĵŒĬĽƞĺĬĕŀĚĔŅĶĮĶńĭĶŃĭĭĭĶŇľŅĶĭŋėĸŅĔĶȮĦȮœĨĶĴŅĽĪňŗȮ4 ĽĺĪĝ,ȮœħƟĴňĔŅĶĬņ
ŏėĶŊŗŀĚĴŊŀȮIT ĴŅŒĝƟĪņŒľƟĽŅĴŅĶĩĮĶńĭȮWorkflow ŐĸŃŏĮƕħŒĝƟĶŃĭĭĨƞŅĚŕȮœħƟŐĔƞȮĶŃĭĭĕŀĶńĭıĬńĔĚŅĬ NCRȮ
ĮĶŃŏĳĪĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔ ŐĸŃįŌƟĝƞĺĵĮĢŇĭńĨŇĚŅĬĺŇěńĵȮŐĸŃĶŃĭĭĸŅŀŀĔȮŏıŊŗŀıŇěŅĶĦŅŀĬŋĴńĨŇĸŅŀŀĔĨŅĴ
ĽŅĵĔŅĶĭńĚėńĭĭńĠĝŅȮĽņľĶńĭıĬńĔĚŅĬŐĸŃıĬńĔĚŅĬőėĶĚĔŅĶȮįŌƟĝƞĺĵĮĢŇĭńĨŇĚŅĬĺŇěńĵȮŐĸŃĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮ
ŐĸŃœħƟĴňĔŅĶıńĥĬŅĶŃĭĭĔŅĶěƞŅĵėƞŅĨŀĭŐĪĬŐĸŃėƞŅĽĺńĽħŇĔŅĶĽņľĶńĭȮNCR ŐĸŃĭŌĶĦŅĔŅĶĶŃĭĭěńħŏĔŖĭĕƟŀĴŌĸ
ĭŋėĸŅĔĶĪŋĔĮĶŃŏĳĪŒĬĸńĔļĦŃĕŀĚȮHR big databaseȮŐĸŃěńħŒľƟĴňĔŅĶŐĽħĚįĸŒĬĶŌĮŐĭĭȮHR dashboard 
ĽĺĪĝ,ȮĵńĚœħƟħņŏĬŇĬĔŅĶĪĭĪĺĬȮFunctional Competency ĮƤěěŋĭńĬĨŅĴĔĸŋƞĴĨņŐľĬƞĚěņĬĺĬȮ31 
Competency ŐĵĔŏĮƦĬĔĸŋƞĴĭŋėĸŅĔĶĺŇěńĵŐĸŃĔĸŋƞĴĭŋėĸŅĔĶĪňŗœĴƞŒĝƞĽŅĵĺŇěńĵ ŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅıŐĺħĸƟŀĴȮ
ĳŅĶŃĚŅĬȮĪňŗĴňĔŅĶĮĶńĭŏĮĸňŗĵĬŐĸŃŏĮƦĬĮƤěěŋĭńĬȮĞŉŗĚĪňŗĮĶŃĝŋĴįŌƟĭĶŇľŅĶĶŃħńĭĽŌĚħƟŅĬȮHR (HR Top) ĴňĔŅĶĽĶŋĮįĸ
ĔŅĶĪĭĪĺĬȮFunctional Competency ŐĸŃŏľŖĬĝŀĭĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬȮCompetency ĮĶŃěņĮƖȮ
0343ȮĨŅĴĔĸŋƞĴĨņŐľĬƞĚĪŋĔĔĸŋƞĴ ĞŉŗĚȮĽĺĪĝ,ȮœħƟħņŏĬŇĬĔŅĶĮĶŃŏĴŇĬįĸȮŐĸŃįĸĔŅĶĮĶŃŏĴŇĬĕňħėĺŅĴĽŅĴŅĶĩŐĸŃ
ĻńĔĵĳŅıĭŋėĸŅĔĶȮĽĺĪĝ,ȮěŃĩŌĔĬņœĮŐĽħĚŒĬȮHR dashboard ĽņľĶńĭįŌƟĭĶŇľŅĶĶŃħńĭĽŌĚŒĝƟŒĬĔŅĶıńĥĬŅŐĸŃ
ĔŅĶĭĶŇľŅĶĚŅĬĭŋėėĸŒĬħƟŅĬĨƞŅĚŕ ŐĸŃœħƟĴňĔŅĶıńĥĬŅĔĸŋƞĴĭŋėĸŅĔĶȮĽĺĪĝ,ȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚħƟĺĵĔŅĶȮUpskill 
ŐĸŃ ReskillȮŏĝƞĬȮĪńĔļŃĪňŗěņŏĮƦĬŐĸŃĪńĬĽĩŅĬĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴĺŇĩňŒľĴƞŐĸŃĔŅĶŏĮĸňŗĵĬįƞŅĬŏĕƟŅĽŌƞ 
ĵŋėħŇěŇĪńĸ, ĪńĔļŃĔŅĶŐĔƟĮƤĠľŅŐĸŃĔŅĶĨńħĽŇĬŒěŀĵƞŅĚŏĮƦĬĶŃĭĭ, ĔŅĶĽĶƟŅĚȮCustomer centric mindset ŒĬ
ĔŅĶĪņĚŅĬ, ĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶ,ȮĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚįŌƟĬņĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĝŇĚĬĺńĨĔĶĶĴȮŐĸŃĺŇīňėŇħ 
ŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĨńħĽŇĬŒěŐĭĭŏĮƦĬĶŃĭĭȮĶĺĴĩŉĚĴňĔŅĶěńħĔŇěĔĶĶĴĭĶĶĵŅĵŒľƟėĺŅĴĶŌƟŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗ
ĽņėńĠŐĸŃĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵĬŀĔ 
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ĵ 

 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĽĺĪĝ,ȮĴňĔŅĶĔņľĬħĨńĺĝňŘĺńħįĸĔŅĶħņŏĬŇĬĚŅĬȮĶĺĴĪńŘĚĽŇŘĬȮ6ȮĨńĺĝňŘĺńħȮ 
ĨŅĴĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

KS1-A ĴŌĸėƞŅįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻĪňŗŏĔŇħěŅĔĔŅĶĬņ
įĸĚŅĬĺŇěńĵœĮŒĝƟĮĶŃőĵĝĬƢȮ&ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565ȮŏĪƞŅĔńĭȮ10ȮŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬ
ĕŀĚȮĽĺĪĝ,ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565ȮľĶŊŀĮĶŃĴŅĦȮ07*07.ȮĸƟŅĬĭŅĪ'  

ĽĺĪĝ,ȮĵńĚėĚĴŋƞĚŏĬƟĬĬņŀĚėƢėĺŅĴĶŌƟħƟŅĬȮŴĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŵȮœĮĽĶƟŅĚįĸĚŅĬĪňŗ
ĔƞŀŒľƟŏĔŇħįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴŒľƟĔńĭĮĶŃŏĪĻȮőħĵĔŅĶĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶĳŅė
ĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶȮŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮŒľƟĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏıŇŗĴĴŌĸėƞŅĕŀĚĽŇĬėƟŅŐĸŃĭĶŇĔŅĶȮŏıŇŗĴĶŅĵœħƟĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶȮľĶŊŀĸħĨƟĬĪŋĬĔŅĶįĸŇĨĸĚȮĶĺĴĩŉĚĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗĝƞĺĵŏĮĸňŗĵĬŐĮĸĚėŋĦĳŅıĝňĺŇĨȮĸħ
ĴĸĳŅĺŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬȮĔŅĶŒĝƟŏĺĸŅŒľƟŏĮƦĬĮĶŃőĵĝĬƢȮŏĮƦĬĨƟĬȮĪńŘĚĬňŘ 
ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňĴŌĸėƞŅįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŏĪƞŅĔńĭȮ34,860ȮȮ
ĸƟŅĬĭŅĪȮėŇħŏĮƦĬȮ11,96ȮŏĪƞŅȮĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ&ėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬ
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565ȮŏĪƞŅĔńĭȮ0*715ȮĸƟŅĬĭŅĪ'ȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ100ȮĕŀĚŏĮƚŅľĴŅĵ  

KS1-B ĴŌĸėƞŅĔŅĶĸĚĪŋĬħƟŅĬȮĺȮŐĸŃȮĪȮŒĬĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮ
&ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565ȮŏĪƞŅĔńĭȮ0,0ȮŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 
ľĶŊŀĮĶŃĴŅĦȮ6,444ȮĸƟŅĬĭŅĪ) 

ĽĺĪĝ,ȮįĸńĔħńĬĔŅĶĬņįĸĚŅĬĕŀĚȮĽĺĪĝ,ȮœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶŐĸŃĳŅė
ŏĔļĨĶĔĶĶĴȮěĬĪņŒľƟĪŋĔĳŅėĽƞĺĬŏĔŇħėĺŅĴŏĝŊŗŀĴńŗĬŐĸŃĨńħĽŇĬŒěŏıŇŗĴĔŅĶĸĚĪŋĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ
ŏıŊŗŀĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒĬĽŇĬėƟŅŐĸŃĭĶŇĔŅĶĕŀĚĨĬŏŀĚȮŐĸŃŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮĪńŘĚĬňŘ 
ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňŏĚŇĬĸĚĪŋĬĪňŗŏĔŇħěŅĔėƞŅŒĝƟěƞŅĵĕŀĚĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶȮŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮ
ĳŅĵŒĨƟįĸĚŅĬĺŇěńĵĕŀĚȮĽĺĪĝ,ȮŏĪƞŅĔńĭȮ/2*010ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬȮ2,68 ŏĪƞŅĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬ
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ&ėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮŏĪƞŅĔńĭȮ0*715ȮĸƟŅĬĭŅĪ'ȮľĶŊŀ 
ėŇħŏĮƦĬĶƟŀĵĸŃȮ/..ȮĕŀĚŏĮƚŅľĴŅĵ 

KS0ȮĽńħĽƞĺĬĶŅĵœħƟĨƞŀėƞŅŒĝƟěƞŅĵ (ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮŏĪƞŅĔńĭĶƟŀĵĸŃȮ03' 

ĽĺĪĝ,ȮœĴƞĴňıńĬīĔŇěĪňŗěŃĨƟŀĚĴŋƞĚľŅĶŅĵœħƟľĶŊŀĪņĔņœĶĽŌĚĽŋħŏĝƞĬŏħňĵĺĔńĭĭĶŇļńĪŏŀĔĝĬȮŀĵƞŅĚœĶĔŖĨŅĴ
ĶŅĵœħƟěŃŏĮƦĬĨńĺĭƞĚĝňŘėŋĦėƞŅĚŅĬŐĸŃĔŅĶĵŀĴĶńĭŒĬįĸĚŅĬĕŀĚȮĽĺĪĝ,ȮőħĵĽńħĽƞĺĬĶŅĵœħƟĨƞŀėƞŅŒĝƟěƞŅĵŏĮƦĬĨńĺĝňŘĺńħ
ĪňŗĭƞĚĭŀĔĺƞŅȮĽĺĪĝ,ȮĴňėĺŅĴĽŅĴŅĶĩľŅĶŅĵœħƟĔĸńĭĴŅĝƞĺĵıńĥĬŅĚŅĬĪŅĚħƟŅĬȮĺĪĬ,ȮĪňŗĽĶƟŅĚĮĶŃőĵĝĬƢŒľƟĔńĭ

3, įĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĨńĺĝňŘĺńħȮBalanced Scorecard (BSC) ĮƖĚĭĮĶŃĴŅĦȮ 
ı,Ļ,Ȯ2565Ȯ 
&ĨŋĸŅėĴȮı,Ļ,ȮšŤťţȮůȮĴŇĩŋĬŅĵĬȮı,Ļ,ȮšŤťŤ' 
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ĮĶŃŏĪĻœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃŏıňĵĚıŀȮȮĽĺĪĝ,ȮħņŏĬŇĬĔŅĶŐĽĺĚľŅĶŅĵœħƟěŅĔľĸŅĔľĸŅĵŐľĸƞĚĪŋĬĪńŘĚĳŅĵŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻȮėĺĭėŌƞĔńĭĔŅĶŒĝƟěƞŅĵĚĭĮĶŃĴŅĦŀĵƞŅĚėŋƟĴėƞŅȮȮĪńŘĚĬňŘȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴň
ĶŅĵœħƟěŅĔėĺŅĴĽŅĴŅĶĩȮ&œĴƞĶĺĴŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ'ȮŏĪƞŅĔńĭȮ1*525ȮĸƟŅĬĭŅĪȮŐĸŃĴňėƞŅŒĝƟěƞŅĵĮƖȮ0343ȮĶĺĴȮ
4*672ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬĽńħĽƞĺĬĶŅĵœħƟĨƞŀėƞŅŒĝƟěƞŅĵŏĪƞŅĔńĭĶƟŀĵĸŃȮ03,42ȮȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ/..ȮȮĕŀĚ
ŏĮƚŅľĴŅĵ  

KS1ȮĔŅĶĬņįĸĚŅĬĺŇěńĵŐĸŃŀĚėƢėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢ (ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮėŊŀȮ
ěņĬĺĬȮIP UtilizationȮŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ3 ŐĸŃěņĬĺĬįŌƟĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŒĬĳŅėŏĔļĨĶĔĶĶĴ
ŐĸŃĽńĚėĴŏĪƞŅĔńĭȮ7*3..ȮėĬ' 

ĽĺĪĝ,ȮŒľƟėĺŅĴĽņėńĠŒĬŏĶŊŗŀĚĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒľĴƞĪňŗœĮĽŌƞŏĝŇĚıŅĦŇĝĵƢȮőħĵĔŅĶĬņĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅȮœħƟŐĔƞȮĽŇĪīŇĭńĨĶȮŀĬŋĽŇĪīŇĭńĨĶȮĸŇĕĽŇĪīŇśȮėĺŅĴĸńĭĪŅĚĔŅĶėƟŅȮıńĬīŋƢıŊĝȮŐĸŃįńĚĳŌĴŇĺĚěĶȮœĮŒĝƟ 
ŒľƟŏĔŇħĮĶŃőĵĝĬƢȮȮĪňŗįƞŅĬĴŅȮĽĺĪĝ,ȮĴňĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗĴňĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢĽŃĽĴĩŉĚĮƖȮ0342ȮĪńŘĚĽŇŘĬ 
ěņĬĺĬȮ211 ĶŅĵĔŅĶȮŐĸŃŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343 ĽĺĪĝ.  ĴňŏĮƚŅľĴŅĵŒĬĔŅĶįĸńĔħńĬŒľƟĴňěņĬĺĬ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗĴňĔŅĶŒĝƟĮĶŃőĵĝĬƢȮ&IP Utilization) ŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ3ȮľĶŊŀŏĪƞŅĔńĭȮ233ȮĶŅĵĔŅĶȮĪńŘĚĬňŘȮ
ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňěņĬĺĬ IP Utilization ŏĪƞŅĔńĭȮ491 ĶŅĵĔŅĶ ľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ100Ȯ
ĕŀĚŏĮƚŅľĴŅĵȮȮĬŀĔěŅĔĬňŘȮŒĬħƟŅĬĔŅĶĬņįĸĚŅĬĺŇěńĵŐĸŃŀĚėƢėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶ

įĸŇĨȮĽĶƟŅĚĴŌĸėƞŅ /ĶŅĵœħƟ  ŐĸŃĬņœĮĽŌƞėŋĦĳŅıĝňĺŇĨĪňŗħňĕŉŘĬĕŀĚŏĔļĨĶĔĶȮĝŋĴĝĬŐĸŃĽńĚėĴĬńŘĬȮĽĺĪĝ,ȮœħƟ
ħņŏĬŇĬĔŅĶĩƞŅĵĪŀħįĸĚŅĬĺŇěńĵȮŀĚėƢėĺŅĴĶŌƟȮŐĸŃŏĪėőĬőĸĵňŒľƟŐĔƞŏĔļĨĶĔĶ őħĵĴňįŌƟĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňŒĬĳŅėŏĔļĨĶĔĶĶĴŐĸŃĽńĚėĴŐĸƟĺȮěņĬĺĬȮ9*6//ȮėĬ ľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ/..ȮĕŀĚŏĮƚŅľĴŅĵ 

KS2ȮĔŅĶĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩĔŅĶŐĕƞĚĕńĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ (ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,
0343ȮėŊŀȮěņĬĺĬľĬƞĺĵĚŅĬĪňŗŒĝƟĮĶŃőĵĝĬƢěŅĔĭĶŇĔŅĶĕŀĚȮARIPOLIS & BIOPOLIS ŏĪƞŅĔńĭ 3.ȮĶŅĵ*Ȯ
ěņĬĺĬĔŅĶŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĨŅĴĴŅĨĶģŅĬĽŅĔĸŏĪƞŅĔńĭȮ0/*...ȮĶŅĵĔŅĶȮŐĸŃěņĬĺĬīŋĶĔŇě
ŏĪėőĬőĸĵňĪňŗĶƞĺĴĸĚĪŋĬŏĪƞŅĔńĭȮ/.ȮĶŅĵ) 

ĽĺĪĝ,ȮĴŋƞĚĴńŗĬŏıŊŗŀĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬħƟŅĬŏĪėőĬőĸĵňĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮőħĵŒĝƟ
ŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) ĞŉŗĚĴňőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮĺĪĬ,ȮĕŀĚĶŃĭĭŀńĨőĬĴńĨŇȮ
ľŋƞĬĵĬĨƢȮŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃȮ&ARIPOLIS) ŐĸŃħƟŅĬĝňĺĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮ
&BIOPOLIS) ŏĮƦĬģŅĬŒĬĔŅĶŒľƟĭĶŇĔŅĶŏıŊŗŀĕĵŅĵįĸĬĺńĨĔĶĶĴŏıŊŗŀĕńĭŏėĸŊŗŀĬȮBCG ŐĸŃȮAI  ĨĸŀħěĬĔŅĶ
ıńĥĬŅĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭħƟĺĵŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĪňŗĽŅĴŅĶĩĨĶĺěĮĶŃŏĴŇĬŏıŊŗŀŒľƟĔŅĶĶńĭĶŀĚĪňŗœħƟ
ĴŅĨĶģŅĬĽŅĔĸĔńĭĳŅėŏŀĔĝĬŐĸŃľĬƞĺĵĚŅĬĕŀĚĶńģ ȮĶĺĴĩŉĚĔŅĶĶƞĺĴĸĚĪŋĬĔńĭĳŅėŏŀĔĝĬœĪĵľĶŊŀĨƞŅĚĝŅĨŇ
ŏıŊŗŀįĸńĔħńĬįĸĚŅĬ-ŏĪėőĬőĸĵňĪňŗĴňėĺŅĴŏĽňŗĵĚĽŌĚœĮŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢœħƟŀĵƞŅĚĶĺĴŏĶŖĺĕŉŘĬȮȮĪńŘĚĬňŘȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňľĬƞĺĵĚŅĬĪňŗŒĝƟĮĶŃőĵĝĬƢěŅĔĭĶŇĔŅĶĕŀĚȮARIPOLIS & BIOPOLIS ŐĸƟĺĪńŘĚĽŇŘĬȮ
ěņĬĺĬȮ30ȮĶŅĵȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ/..ȮĕŀĚŏĮƚŅľĴŅĵ ŐĸŃĴňĔŅĶŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĨŅĴ
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ĴŅĨĶģŅĬĽŅĔĸœĮŐĸƟĺĪńŘĚĽŇŘĬȮěņĬĺĬȮ01*2/5ȮĶŅĵĔŅĶ ľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ/..ȮĕŀĚŏĮƚŅľĴŅĵ ĶĺĴĩŉĚĴňīŋĶĔŇě
ŏĪėőĬőĸĵňĪňŗĶƞĺĴĸĚĪŋĬŐĸƟĺȮěņĬĺĬȮ6ȮĶŅĵȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ6.ȮĕŀĚŏĮƚŅľĴŅĵȮĮĶŃĔŀĭħƟĺĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
/'ȮĭĶŇļńĪȮŏĪĸĽĔŀĶƢȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěŏĽŅŃľŅŐĸŃěńħěƟŅĚȮInfluencer 0'ȮĭĶŇļńĪȮőĴĶŇĬƞŅȮőĞĸŌĝńŗĬȮěņĔńħȮĞŉŗĚĪņ
īŋĶĔŇěĺŇěńĵıńĥĬŅȮįĸŇĨŐĸŃěņľĬƞŅĵĮƤěěńĵĔŅĶįĸŇĨĪŅĚĔŅĶŏĔļĨĶŐĭĭŏėĴňŀŇĬĪĶňĵƢȮ1'ȮĭĶŇļńĪȮŀňŏĺƟĬĪƢœĪĵȮ
ěņĔńħȮĞŉŗĚĪņīŋĶĔŇěĶńĭěńħĚŅĬŀňŏĺƟĬĪƢĪńŘĚŒĬĶŌĮŐĭĭŀŀĬœĸĬƢŐĸŃŀŀĲœĸĬƢȮ2'ȮĭĶŇļńĪȮ723ȮőŁĸħŇŘĚȮěņĔńħȮĞŉŗĚĪņ
īŋĶĔŇěȮExpress Delivery Brokerage & Ecommerce PlatformȮ3) ĭĶŇļńĪȮħŅĶƢĺŇĬŏĪėȮ&ĮĶŃŏĪĻœĪĵ'Ȯ
ěņĔńħȮĞŉŗĚĪņīŋĶĔŇěħƟŅĬŒľƟĭĶŇĔŅĶŐıĸĨĲŀĶƢĴĔŅĶěńħŏĴĬŌŀŅľŅĶĔĸŅĚĺńĬ 4) ĭĶŇļńĪȮĺŀŏĪŀĶƢĮƛŀĔȮěņĔńħȮĞŉŗĚĪņ
īŋĶĔŇěħƟŅĬĔŅĶĨŇħĨńŘĚĮĶŃĮŅľĴŌƞĭƟŅĬ 5)ȮĭĶŇļńĪȮĔĶŋƠĮȮŏĴĔŏĔŀĶƢȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěįĸŇĨŐĸŃěņľĬƞŅĵľŋƞĬĵĬĨƢ
ŀŋĨĽŅľĔĶĶĴĕĬĽƞĚŀŏĬĔĮĶŃĽĚėƢ 8)ȮĭĶŇļńĪȮőėőėƞȮŀŃĔĶňėńĸŏěŀĶƢȮĞŉŗĚĪņīŋĶĔŇěĺńĽħŋŏıŅŃĔĸƟŅŐĸŃĺńĽħŋĮĸŌĔ
ěŅĔĕŋĵĴŃıĶƟŅĺ 

KS3ȮĔŅĶıńĥĬŅŀŅĝňı-ĭŋėĸŅĔĶȮħƟĺĵȮĺĪĬ, (ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮėŊŀȮěņĬĺĬ
ĭŋėĸŅĔĶĪňŗœħƟĶńĭĔŅĶıńĥĬŅĪńĔļŃȮ&Reskill/Upskill) ŏıŊŗŀĶŀĚĶńĭŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮŐĸŃĔŅĶįĸńĔħńĬ
ŏĻĶļģĔŇěȮBCG ŏĪƞŅĔńĭȮ/3*...ȮėĬ+ĺńĬȮŐĸŃȮěņĬĺĬĬńĔĻŉĔļŅĮĶŇĠĠŅőĪ-ĮĶŇĠĠŅŏŀĔ-ĬńĔĺŇěńĵľĸńĚ
ĮĶŇĠĠŅŏŀĔĪňŗȮĽĺĪĝ,ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĽĬńĭĽĬŋĬȮŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵŒľƟĔńĭĮĶŃŏĪĻȮŏĪƞŅĔńĭȮ6..ȮėĬ' 

ĔŅĶıńĥĬŅĭŋėĸŅĔĶħƟŅĬȮĺĪĬ,ȮŏĮƦĬľĬŉŗĚŒĬıńĬīĔŇěľĸńĔĕŀĚȮĽĺĪĝ,ȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ
ĽĺĪĝ,ȮĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵħƟŅĬȮĺĪĬ,ȮŒľƟĔńĭĮĶŃŏĪĻįƞŅĬĔĸœĔĔŅĶĪņĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚȮĽĺĪĝ,ȮȮȮȮȮȮ
ĔńĭĴľŅĺŇĪĵŅĸńĵȮőħĵĴňĬńĔĺŇěńĵ-ĭŋėĸŅĔĶĕŀĚȮĽĺĪĝ,ȮĪņľĬƟŅĪňŗŏĮƦĬıňŗŏĸňŘĵĚȮŏıŊŗŀĽĶƟŅĚĬńĔĺŇěńĵĶŋƞĬŒľĴƞŒľƟĔńĭ
ĮĶŃŏĪĻȮĪńŘĚĬňŘȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĽĺĪĝ.ȮĴňĭŋėĸŅĔĶĪňŗœħƟĶńĭĔŅĶıńĥĬŅĪńĔļŃȮ&Reskill/Upskill) ŏıŊŗŀ
ĶŀĚĶńĭŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮŐĸŃĔŅĶįĸńĔħńĬŏĻĶļģĔŇěȮBCG ŐĸƟĺěņĬĺĬ /6*541ȮėĬ ľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ
/..ȮĕŀĚŏĮƚŅľĴŅĵ ŐĸŃĴňĬńĔĻŉĔļŅĪňŗȮĽĺĪĝ,ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĽĬńĭĽĬŋĬȮŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵŒľƟĔńĭĮĶŃŏĪĻ
ĶĺĴĪńŘĚĽŇŘĬěņĬĺĬȮ626ȮėĬȮĮĶŃĔŀĭħƟĺĵȮĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮěņĬĺĬȮ/45ȮėĬȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭĪŋĬ
ĮĶŇĠĠŅŏŀĔȮěņĬĺĬȮ14.ȮėĬȮŐĸŃĬńĔĻŉĔļŅĪňŗœħƟĶńĭĪŋĬĮĶŇĠĠŅőĪȮěņĬĺĬȮ101ȮėĬȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ/..Ȯ
ĕŀĚŏĮƚŅľĴŅĵ 

KS4ȮĔŅĶĮĶńĭĔĶŃĭĺĬĔŅĶĳŅĵŒĬŏıŊŗŀŏĽĶŇĴĔŅĶĪņĚŅĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıŏıŇŗĴĕŉŘĬ (ŏĮƚŅľĴŅĵ
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮėŊŀ ĴňĔŅĶĵĔĶŃħńĭĶŃĭĭĔŅĶŒľƟĭĶŇĔŅĶĚŅĬħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃ ĴňĔŅĶĵĔĶŃħńĭ
ĶŃĭĭĭĶŇľŅĶħƟŅĬĪĶńıĵŅĔĶĭŋėėĸȮőħĵħņŏĬŇĬĚŅĬœħƟĨŅĴŐįĬĶƟŀĵĸŃȮ/..' 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĪņĚŅĬĳŅĵŒĬŏıŊŗŀŏĽĶŇĴĔŅĶ
ĪņĚŅĬĨŅĴĳŅĶĔŇěľĸńĔĕŀĚŀĚėƢĔĶŒľƟĴňĮĶŃĽŇĪīŇĳŅıŏıŇŗĴĕŉŘĬȮĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĔŅĶŒĝƟĪĶńıĵŅĔĶŒľƟĴň
ĮĶŃĽŇĪīŇĳŅıŏıŇŗĴĕŉŘĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĽƞĚĴŀĭįĸĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňėŋĦĳŅıŏıŇŗĴĕŉŘĬȮŒĬ 0ȮŏĶŊŗŀĚȮ
œħƟŐĔƞȮĶŃĭĭĔŅĶŒľƟĭĶŇĔŅĶĚŅĬħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃĶŃĭĭĭĶŇľŅĶħƟŅĬĪĶńıĵŅĔĶĭŋėėĸȮĪńŘĚĬňŘȮĦȮœĨĶĴŅĽĪňŗȮ2ȮŒĬ
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ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňįĸĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĳŅıĶĺĴėŇħŏĮƦĬĶƟŀĵĸŃ /..ȮĕŀĚŏĮƚŅľĴŅĵȮŐĸŃĴň 
įĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ  

/) ĶŃĭĭĔŅĶŒľƟĭĶŇĔŅĶĚŅĬħƟŅĬĺŇĻĺĔĶĶĴȮĽĺĪĝ,ȮĴňŏĮƚŅľĴŅĵŏıŊŗŀĵĔĶŃħńĭĔŅĶŒľƟĭĶŇĔŅĶħƟŅĬ
ĺŇĻĺĔĶĶĴĕŀĚȮĽĺĪĝ,ȮőħĵĔŅĶĶĺĴĪĶńıĵŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃŏĮƕħĭĶŇĔŅĶŒĬĶŌĮŐĭĭȮShare Service őħĵĴŋƞĚŏĬƟĬȮ
ĔŅĶĭĶŇľŅĶěńħĔŅĶĚŅĬŀŀĔŐĭĭŐĸŃĺŇĻĺĔĶĶĴŏıŊŗŀĔŅĶĽĶƟŅĚĨƟĬŐĭĭľĶŊŀĝŇŘĬĽƞĺĬŒĬĚŅĬĺŇěńĵŒľƟĴňĮĶŃĽŇĪīŇĳŅı
ŏıŇŗĴĕŉŘĬȮŐĸŃĽŅĴŅĶĩĬņĨƟĬŐĭĭěŅĔĔŅĶĺŇěńĵœĮĽŌƞĔŅĶŒĝƟĮĶŃőĵĝĬƢœħƟěĶŇĚȮĭĶŇľŅĶěńħĔŅĶŏėĶŊŗŀĚĴŊŀ-ŀŋĮĔĶĦƢ
ĺŇĪĵŅĻŅĽĨĶƢŒľƟŏĔŇħėĺŅĴėŋƟĴėƞŅŐĸŃœħƟĶńĭĔŅĶħŌŐĸĭņĶŋĚĶńĔļŅŀĵƞŅĚĪńŗĺĩŉĚȮĨĸŀħěĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ
ĭĶŇľŅĶěńħĔŅĶħƟŅĬĺŇĻĺĔĶĶĴŀŅėŅĶŒľƟĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬ őħĵȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĻŌĬĵƢĭĶŇĔŅĶĚŅĬ
ĺŇĻĺĔĶĶĴȮĽĺĪĝ,ȮœħƟįƞŅĬĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬȮISO-9001ȮŐĸŃȮISO-45001 ŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃħņŏĬŇĬĔŅĶ
ıńĥĬŅĶŃĭĭŐĽħĚįĸĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅȮŐĨƞĸŃŀŅėŅĶŒĬȮŀĺĪ,ȮħƟĺĵŏĪėőĬőĸĵňȮIoT (NSTDA    
BEMS) ěņĬĺĬĪńŘĚȮ11ȮŀŅėŅĶȮŐĸƟĺŏĽĶŖě 

0'ȮĶŃĭĭĭĶŇľŅĶħƟŅĬĪĶńıĵŅĔĶĭŋėėĸȮĽĺĪĝ,ȮœħƟıńĥĬŅŐĸŃĮĶńĭĮĶŋĚĶŃĭĭĭĶŇľŅĶħƟŅĬĪĶńıĵŅĔĶ

ĭŋėėĸȮŏıŊŗŀĵĔĶŃħńĭĔĶŃĭĺĬĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĭŋėėĸĕŀĚȮĽĺĪĝ,ȮŒľƟĶŀĚĶńĭĔŅĶĪņĚŅĬŐĭĭĭŌĶĦŅĔŅĶŏıŊŗŀ

ĨŀĭőěĪĵƢȮNSTDA Agenda ĨŅĴĪŇĻĪŅĚĕŀĚŐįĬĔĸĵŋĪīƢȮĽĺĪĝ,ȮĜĭńĭĪňŗȮ7 ŐĸŃĶŀĚĶńĭĔŅĶĪņĚŅĬĨŅĴĺŇĩňŒľĴƞȮ

&New Normal) őħĵȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňėĺŅĴĔƟŅĺľĬƟŅȮħńĚĬňŘȮ1'ȮħƟŅĬȮManpower Planning & 

Acquiring Process œħƟħņŏĬŇĬĔŅĶıńĥĬŅĶŃĭĭĕŀĶńĭĭŋėĸŅĔĶȮŐĸŃĶŃĭĭĔŅĶŀĬŋĴńĨŇěƟŅĚŐĸƟĺŏĽĶŖěȮŐĸŃĽŊŗŀĽŅĶ

ŒľƟįŌƟŏĔňŗĵĺĕƟŀĚœħƟĶńĭĪĶŅĭŏıŊŗŀıĶƟŀĴŏĮƕħŒĝƟĚŅĬŒĬĮƖĚĭĮĶŃĴŅĦȮ2566 őħĵěŃĽƞĚįĸŒľƟŏĔŇħĔŅĶĸħĔŅĶŒĝƟĔĶŃħŅļ

ĸĚȮĽŅĴŅĶĩĮƚŀĚĔńĬĔŅĶĽŌĠľŅĵĕŀĚŏŀĔĽŅĶȮĸħĶŃĵŃŏĺĸŅĔŅĶħņŏĬŇĬĚŅĬȮŐĸŃĽŅĴŅĶĩĨĶĺěĽŀĭĽĩŅĬĔŅĶĦƢ

ıŇěŅĶĦŅŏŀĔĽŅĶœħƟŀĵƞŅĚŏĮƦĬĮƤěěŋĭńĬȮȮĽņľĶńĭĶŃĭĭĸŅŀŀĔœħƟŏĮƕħŒĝƟĚŅĬȮworkflow ĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ

ĸŅŀŀĔĨŅĴĽŅĵĔŅĶĭńĚėńĭĭńĠĝŅĕŀĚıĬńĔĚŅĬ/ıĬńĔĚŅĬőėĶĚĔŅĶȮŐĸŃįŌƟĝƞĺĵĮĢŇĭńĨŇĚŅĬĺŇěńĵ/Postdoc ŏĴŊŗŀĺńĬĪňŗȮ

15 ĔńĬĵŅĵĬȮ2565 ĬŀĔěŅĔĬňŘĶŃĭĭőŀĬĵƟŅĵĭŋėĸŅĔĶŐĸŃĶŃĭĭĮĶŃŏĴŇĬįĸĚŅĬȮNCR œħƟħņŏĬŇĬĔŅĶıńĥĬŅ

ĶŃĭĭŐĸŃĪħĽŀĭĶŃĭĭŐĸƟĺŏĽĶŖěȮŏĴŊŗŀĺńĬĪňŗȮ28 ĔńĬĵŅĵĬȮ2565  2'ȮħƟŅĬȮStaff Management & Career 

Development œħƟħņŏĬŇĬĔŅĶĽŊŗŀĽŅĶĔŅĶĮĶŃŏĴŇĬȮFunctional Competency ĮĶŃěņĮƖȮ2565ȮŐĸŃŏĮƕħŒĝƟĚŅĬ

ĶŃĭĭŏıŊŗŀħņŏĬŇĬĔŅĶĮĶŃŏĴŇĬĨńŘĚŐĨƞĺńĬĪňŗȮ11ȮĔĶĔġŅėĴȮ2565 ĶĺĴĩŉĚĪĭĪĺĬŏŀĔĽŅĶėŋĦĳŅıĶŃĭĭȮISO9001Ȯ

œħƟŐĔƞȮEsgbcjglcȮŴėņŀīŇĭŅĵėĺŅĴľĴŅĵȮFunctional Competency ĨŅĴĶŃħńĭėĺŅĴėŅħľĺńĚŵȮ&G-NS-

HROD-31 Rev.1) őħĵĮĶŃĔŅĻŒĝƟĺńĬĪňŗȮ26ȮĽŇĚľŅėĴȮ2565 ŐĸŃĶŅĵĚŅĬĽĶŋĮįĸĭĬȮHR Dashboard ŏĴŊŗŀĺńĬĪňŗȮ

23 ĽŇĚľŅėĴȮ2565 ŐĸŃœħƟěńħĽƞĚĕƟŀĴŌĸŒľƟĚŅĬıńĥĬŅĭŋėĸŅĔĶŏıŊŗŀĬņœĮŀŀĔŐĭĭľĸńĔĽŌĨĶĽņľĶńĭĔŅĶıńĥĬŅ

ĭŋėĸŅĔĶŒĬĮƖȮ2566 ŏĶňĵĭĶƟŀĵŐĸƟĺȮȮĬŀĔěŅĔĬňŘȮœħƟħņŏĬŇĬĔŅĶıńĥĬŅĭŋėĸŅĔĶȮUpskill & Reskill ŏĶŊŗŀĚĔŅĶŒĝƟ

ĚŅĬĶŃĭĭĕŀĚĽņĬńĔĚŅĬȮŐĸŃőĮĶŐĔĶĴȮMicrosoft Office įƞŅĬĪŅĚȮOnline ŐĸŃĶŃĭĭȮe-Learning őħĵĴň

įŌƟŏĕƟŅĶƞĺĴŀĭĶĴěņĬĺĬȮ1,227ȮėĬȮ3'ȮħƟŅĬȮFarewell Process & Keep RelationȮœħƟħņŏĬŇĬĔŅĶŏĮƕħŒĝƟĚŅĬ
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ĶŃĭĭŀĬŋĴńĨŇĔŅĶĸŅŀŀĔŏĴŊŗŀĺńĬĪňŗȮ15 ĔńĬĵŅĵĬȮ2565 ıĶƟŀĴĪńŘĚœħƟěńħĪņėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĶŃĭĭŐĸŃĽŊŗŀĽŅĶŒľƟ

įŌƟŏĔňŗĵĺĕƟŀĚœħƟĶńĭĪĶŅĭŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃœħƟħņŏĬŇĬĔŅĶıńĥĬŅĶŃĭĭĮĶŃŏĴŇĬįĸĚŅĬȮNCR ŐĸƟĺŏĽĶŖěȮıĶƟŀĴĪńŘĚ

ĽŊŗŀĽŅĶĔŅĶŒĝƟĶŃĭĭŒľƟĔńĭįŌƟĪňŗĶńĭįŇħĝŀĭħŌŐĸįŌƟĝƞĺĵĮĢŇĭńĨŇĚŅĬĺŇěńĵŒĬŐĨƞĸŃĻŌĬĵƢŐľƞĚĝŅĨŇŏĴŊŗŀĺńĬĪňŗȮ7ȮĔńĬĵŅĵĬȮ

2543ȮĽņľĶńĭŒĬħƟŅĬĔŅĶħŌŐĸıĬńĔĚŅĬ-ıĬńĔĚŅĬőėĶĚĔŅĶŏĨĶňĵĴŏĔļňĵĦŀŅĵŋĬńŘĬȮœħƟħņŏĬŇĬĔŅĶěńħĔŇěĔĶĶĴȮ

SMART Retirement ŏĮƦĬĔŇěĔĶĶĴĚŅĬŏĔļňĵĦŀŅĵŋĚŅĬȮĽĺĪĝ,ȮŒĬĮƖĚĭĮĶŃĴŅĦȮ0343ȮŏĴŊŗŀĺńĬĪňŗȮ7ȮĽŇĚľŅėĴȮ

0343ȮőħĵĴňĔŅĶĽņĶĺěėĺŅĴėŇħŏľŖĬŏıŊŗŀĬņœĮĮĶńĭĮĶŋĚĔŅĶěńħĔŇěĔĶĶĴŒĬĮƖĨƞŀœĮěŅĔįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴěņĬĺĬȮ

/06ȮėĬȮĞŉŗĚĴňįĸėŃŐĬĬėĺŅĴıŉĚıŀŒěŏĪƞŅĔńĭĶƟŀĵĸŃȮ70,77 ĬŀĔěŅĔĬňŘœħƟħņŏĬŇĬĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶĩƞŅĵ

ĪņėĸŇĮȮVDO ŐĸŃěńħĪņŏĮƦĬȮKnowledge management &KM) ŒĬĶŌĮŐĭĭȮĭĪėĺŅĴȮ-ȮPodcast / ėĸŇĮȮ

VDO  ŏıŊŗŀĬņĕŉŘĬĶŃĭĭȮKM  ŐĸŃĮĶŃĝŅĽńĴıńĬīƢŒľƟıĬńĔĚŅĬĪĶŅĭĨƞŀœĮ 

KS5ȮĔŅĶŏĽĶŇĴĽĶƟŅĚŐĸŃıńĥĬŅĻńĔĵĳŅıħƟŅĬĺŇěńĵȮ&ŏĮƚŅľĴŅĵĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮėŊŀȮ      
IC score ĶĺĴŏĪƞŅĔńĭȮ53*000ȮėŃŐĬĬ' 

ĽĺĪĝ,ȮŒĬģŅĬŃŀĚėƢĔĶĺŇěńĵĕŀĚĮĶŃŏĪĻĴňėĺŅĴĴŋƞĚĴńŗĬĪňŗěŃŏĽĶŇĴĽĶƟŅĚŐĸŃıńĥĬŅĻńĔĵĳŅıħƟŅĬĺŇěńĵĕŀĚ
ĭŋėĸŅĔĶȮĽĺĪĝ,ȮŒľƟŏĕƟĴŐĕŖĚȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬņėĺŅĴĶŌƟħƟŅĬȮĺĪĬ,ȮœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨȮ
ŐĸŃŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒľƟĔńĭĮĶŃŏĪĻȮĪńŘĚĬňŘȮĽĺĪĝ,ȮœħƟıńĥĬŅĺŇīňĔŅĶĺńħėĺŅĴŏĕƟĴŐĕŖĚĪŅĚħƟŅĬ
ĔŅĶĺŇěńĵŒĬĶŌĮŐĭĭĕŀĚȮIntellectual Capital Score (IC score) ľĶŊŀėŃŐĬĬĪŋĬĪŅĚĮƤĠĠŅȮĞŉŗĚėņĬĺĦěŅĔ
įĸĚŅĬĕŀĚĭŋėĸŅĔĶȮĽĺĪĝ,Ȯ2 ĮĶŃŏĳĪȮœħƟŐĔƞȮ/'ȮĭĪėĺŅĴŐĸŃĭĪėĺŅĴĽńŘĬŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇĪňŗĴň Impact 
FactorȮŀƟŅĚŀŇĚěŅĔģŅĬ ISIȮ ĶĺĴĩŉĚĺŅĶĽŅĶĪňŗŀĵŌƞŒĬ Quartile 1ȮŀƟŅĚŀŇĚěŅĔģŅĬ Scimago Ȯ0'ȮĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅȮ1'ȮĨƟĬŐĭĭĶŃħńĭŏĝŇĚıŅĦŇĝĵƢŐĸŃĽŅīŅĶĦĮĶŃőĵĝĬƢȮŐĸŃȮ2'ȮĶŅĵœħƟěŅĔėĺŅĴĽŅĴŅĶĩȮĪńŘĚĬňŘ 
ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĽĺĪĝ.ȮĴň IC score ĶĺĴŏĪƞŅĔńĭȮ4/*3/5ȮėŃŐĬĬȮľĶŊŀėŇħŏĮƦĬȮȮĶƟŀĵĸŃȮ/..ȮĕŀĚ
ŏĮƚŅľĴŅĵ 
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ĨŅĶŅĚĪňŗȮ/ȮĽĶŋĮĨńĺĝňŘĺńħȮBSC ėƞŅŏĮƚŅľĴŅĵȮŐĸŃįĸĔŅĶħņŏĬŇĬĚŅĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343 

ĴŋĴĴŀĚ 
ĨńĺĝňŘĺńħĕŀĚȮĽĺĪĝ,Ȯ 
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343 

ŏĮƚŅľĴŅĵ įĸĔŅĶħņŏĬŇĬĚŅĬ 

įŌƟĴňĽƞĺĬœħƟ 
ĽƞĺĬŏĽňĵ 

KS1-A ĴŌĸėƞŅįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěȮĽńĚėĴȮ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻĪňŗŏĔŇħ
ěŅĔĔŅĶĬņįĸĚŅĬĺŇěńĵœĮŒĝƟ
ĮĶŃőĵĝĬƢ 

/.ȮŏĪƞŅȮĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĕŀĚȮ
ĽĺĪĝ,ȮĮƖȮ0343 
&29*15.ȮĸƟŅĬĭŅĪ) 

11.96ȮŏĪƞŅ 
&34,860 ĸƟŅĬĭŅĪ' 

KS1-B ĴŌĸėƞŅĔŅĶĸĚĪŋĬħƟŅĬȮĺȮŐĸŃȮĪȮȮȮȮȮ
ŒĬĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶŐĸŃ
ĳŅėŏĔļĨĶĔĶĶĴ 

2.2ȮŏĪƞŅȮĕŀĚėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬĕŀĚȮ
ĽĺĪĝ,ȮĮƖȮ2565Ȯ 
&6*413ȮĸƟŅĬĭŅĪ' 

4,88ȮŏĪƞŅ 
&14,232ȮĸƟŅĬĭŅĪ' 

ıńĬīĴŇĨĶ-ĸŌĔėƟŅ-
ĔŅĶŏĚŇĬ 

KS2 ĽńħĽƞĺĬĶŅĵœħƟĨƞŀėƞŅŒĝƟěƞŅĵ ĶƟŀĵĸŃȮ03 ĶƟŀĵĸŃȮ25,42 

KS3  ĔŅĶĬņįĸĚŅĬĺŇěńĵŐĸŃŀĚėƢėĺŅĴĶŌƟȮȮȮ
œĮŒĝƟĮĶŃőĵĝĬƢ 

- ěņĬĺĬȮIP Utilization ŏıŇŗĴĕŉŘĬȮȮȮȮȮ
ĶƟŀĵĸŃȮ3 

- ěņĬĺĬįŌƟĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňŒĬĳŅėŏĔļĨĶĔĶĶĴŐĸŃ
ĽńĚėĴȮ7,500ȮėĬ 

- 291 ĶŅĵĔŅĶ 
 

- 9,811ȮėĬ 

KS4  ĔŅĶĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩĔŅĶ
ŐĕƞĚĕńĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 

- ěņĬĺĬľĬƞĺĵĚŅĬĪňŗŒĝƟĮĶŃőĵĝĬƢěŅĔ
ĭĶŇĔŅĶĕŀĚȮARIPOLIS & BIOPOLIS  
50ȮĶŅĵ 

- ěņĬĺĬĔŅĶŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭ
ĨŅĴĴŅĨĶģŅĬĽŅĔĸȮ21*...ȮĶŅĵĔŅĶ 

- ěņĬĺĬīŋĶĔŇěŏĪėőĬőĸĵňĪňŗĶƞĺĴĸĚĪŋĬȮ
/.ȮĶŅĵ 

- Ȯ52ȮĶŅĵ 
 
 
- 23*417ȮĶŅĵĔŅĶ 
 
 
- 8ȮĶŅĵ 

KS3ȮĔŅĶıńĥĬŅŀŅĝňı-ĭŋėĸŅĔĶȮħƟĺĵȮĺĪĬ, 

- ěņĬĺĬĭŋėĸŅĔĶĪňŗœħƟĶńĭĔŅĶıńĥĬŅ
ĪńĔļŃȮ&Reskill/Upskill) ŏıŊŗŀĶŀĚĶńĭ
ŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮŐĸŃĔŅĶ
įĸńĔħńĬŏĻĶļģĔŇěȮBCG /3*...ȮȮȮȮȮȮȮ
ėĬ+ĺńĬ 

- ěņĬĺĬĬńĔĻŉĔļŅĮĶŇĠĠŅőĪ-ĮĶŇĠĠŅ
ŏŀĔ-ĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĪňŗȮĽĺĪĝ,ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĽĬńĭĽĬŋĬ
ŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵŒľƟĔńĭĮĶŃŏĪĻȮ
6..ȮėĬ 

- /8*563ȮȮėĬȮȮ 
 
 
 
 
- 848ȮėĬ 
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ĴŋĴĴŀĚ 
ĨńĺĝňŘĺńħĕŀĚȮĽĺĪĝ,Ȯ 
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343 

ŏĮƚŅľĴŅĵ įĸĔŅĶħņŏĬŇĬĚŅĬ 

ĔĶŃĭĺĬĔŅĶĳŅĵŒĬ 
KS6 ĔŅĶĮĶńĭĔĶŃĭĺĬĔŅĶĳŅĵŒĬŏıŊŗŀŏĽĶŇĴ
ĔŅĶĪņĚŅĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıŏıŇŗĴĕŉŘĬ 

ĴňĔŅĶĵĔĶŃħńĭĶŃĭĭĔŅĶŒľƟĭĶŇĔŅĶĚŅĬ
ħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃȮĴňĔŅĶĵĔĶŃħńĭ
ĶŃĭĭĭĶŇľŅĶħƟŅĬĪĶńıĵŅĔĶĭŋėėĸ 

ħņŏĬŇĬĔŅĶĨŅĴŐįĬœħƟ
ėĶĭĩƟĺĬȮĶƟŀĵĸŃȮ/.. 

ėĺŅĴĽŅĴŅĶĩĕŀĚ
ŀĚėƢĔĶ 

KS7 ĔŅĶŏĽĶŇĴĽĶƟŅĚŐĸŃıńĥĬŅĻńĔĵĳŅı
ħƟŅĬĺŇěńĵ 

IC score ĶĺĴȮ31*...ȮėŃŐĬĬ 61,517ȮėŃŐĬĬ 
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1,0ȮįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠ  

1,0,/ȮĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶ 

1,0,/,/ȮĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 
ĽĺĪĝ,ȮŏĮƦĬŀĚėƢĔĶĪňŗĴňĭĪĭŅĪĨƞŀĔŅĶįĸńĔħńĬŐĸŃŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ

ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ&ĺĪĬ,'ȮĕŀĚĮĶŃŏĪĻȮĞŉŗĚěņĬĺĬĭĪėĺŅĴĨňıŇĴıƢŏĮƦĬĨńĺĝňŘĺńħľĬŉŗĚĪňŗĽŃĪƟŀĬŒľƟŏľŖĬĩŉĚ
ėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚħƟŅĬĺŇĝŅĔŅĶĕŀĚȮĽĺĪĝ,ȮĨńŘĚŐĨƞĮƖȮ0317ȮĩŉĚĮƤěěŋĭńĬȮĽĺĪĝ,ȮĴňěņĬĺĬ
ĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇĨŅĴĶŅĵĝŊŗŀĕŀĚȮScience Citation Index Expanded (SCIE) ĶĺĴȮ
/.,368ȮĭĪėĺŅĴȮŐĸŃĴňěņĬĺĬĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇĪňŗœĴƞŀĵŌƞŒĬĶŅĵĝŊŗŀĕŀĚȮScience Citation 
Index Expanded (Non-SCIE) ŐĨƞŀĵŌƞŒĬȮQuartile /ȮĶĺĴȮ10ȮĭĪėĺŅĴ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇĪńŘĚľĴħȮěņĬĺĬȮ65/Ȯ
ĭĪėĺŅĴȮŐĭƞĚŏĮƦĬĭĪėĺŅĴĨŅĴĶŅĵĝŊŗŀĕŀĚȮScience Citation Index Expanded (SCIE) őħĵŏĮƦĬĭĪėĺŅĴĪňŗ
ĭŋėĸŅĔĶȮĽĺĪĝ,ȮĴňĽƞĺĬĶƞĺĴȮ&Intramural) ĶĺĴĪńŘĚľĴħȮ54/ȮĭĪėĺŅĴȮ&ľĶŊŀėŇħŏĮƦĬȮ34,.2ȮĜĭńĭĨƞŀĭŋėĸŅĔĶ
ĺŇěńĵȮ/..ȮėĬ'ȮŐĸŃĭĪėĺŅĴĪňŗœĴƞŀĵŌƞŒĬĶŅĵĝŊŗŀĕŀĚȮScience Citation Index Expanded (Non-SCIE) ŐĨƞŀĵŌƞ
ŒĬȮQuartile /ȮěņĬĺĬȮ6ȮĭĪėĺŅĴȮŐĽħĚħńĚĶŌĮĪňŗȮ/ȮőħĵĶŅĵĝŊŗŀĭĪėĺŅĴĨňıŇĴıƢłȮŐĽħĚŒĬȮĳŅėįĬĺĔȮĔ 

 
 

 
ĶŌĮĪňŗȮ/ȮěņĬĺĬĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮ&SCIE) ĕŀĚȮĽĺĪĝ, 
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ěņĬĺĬĭĪėĺŅĴ 

ĮƖĚĭĮĶŃĴŅĦ 
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1,0,/,0ȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ 
ĽĺĪĝ,ȮŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶĮĔĮƚŀĚįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪńŘĚŒĬŏĝŇĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňȮ 

őħĵħņŏĬŇĬĔŅĶĵŊŗĬĕŀěħĽŇĪīŇĭńĨĶŐĸŃŀĬŋĽŇĪīŇĭńĨĶĨńŘĚŐĨƞĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0312ȮŐĸŃȮ0322ȮĨŅĴĸņħńĭȮ
ĽĺĪĝ,ȮĴňįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗĵŊŗĬĕŀěħĽŇĪīŇĭńĨĶĪńŘĚĽŇŘĬȮ0*764ȮėņĕŀȮ&ŏĮƦĬĔŅĶĵŊŗĬĕŀěħĽŇĪīŇĭńĨĶ
ĳŅĵŒĬĮĶŃŏĪĻȮěņĬĺĬȮ0*69.ȮėņĕŀȮŐĸŃĵŊŗĬĕŀěħĽŇĪīŇĭńĨĶŒĬĨƞŅĚĮĶŃŏĪĻȮěņĬĺĬȮ76Ȯėņĕŀ'ȮœħƟĶńĭėŌƞĴŊŀ
ĽŇĪīŇĭńĨĶŐĸƟĺěņĬĺĬȮ520ȮėņĕŀȮ&ŏĮƦĬėŌƞĴŊŀĽŇĪīŇĭńĨĶĳŅĵŒĬĮĶŃŏĪĻȮěņĬĺĬȮ490ȮėņĕŀȮŐĸŃĨƞŅĚĮĶŃŏĪĻȮ
ěņĬĺĬȮ3.Ȯėņĕŀ'ȮĞŉŗĚĔĶŃĭĺĬĔŅĶĵŊŗĬĕŀěħĽŇĪīŇĭńĨĶěĬœħƟĶńĭėŌƞĴŊŀĽŇĪīŇĭńĨĶĪňŗįƞŅĬĴŅŒĝƟĶŃĵŃŏĺĸŅŏĜĸňŗĵ
ĮĶŃĴŅĦȮ2ȮĮƖȮŐĸŃĴňįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗĵŊŗĬĕŀěħŀĬŋĽŇĪīŇĭńĨĶěņĬĺĬȮ/*901ȮėņĕŀȮœħƟĶńĭėŌƞĴŊŀŀĬŋĽŇĪīŇĭńĨĶ
ŐĸƟĺȮěņĬĺĬȮ/*.87ȮėņĕŀȮĬŀĔěŅĔĬňŘȮĽĺĪĝ,ȮĵńĚħņŏĬŇĬĚŅĬħƟŅĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŀŊŗĬȮŕȮœħƟŐĔƞȮįńĚĳŌĴŇĺĚěĶ
ĶĺĴȮėĺŅĴĸńĭĪŅĚĔŅĶėƟŅȮŐĸŃĔŅĶėŋƟĴėĶŀĚıńĬīŋƢıŊĝȮőħĵŏĶŇŗĴħņŏĬŇĬĔŅĶĨńŘĚŐĨƞĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0321ȮĽĺĪĝ,Ȯ
ĴňĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅħńĚĔĸƞŅĺěņĬĺĬĪńŘĚĽŇŘĬȮ03Ȯ/53ȮŐĸŃȮ0/4ȮėņĕŀȮĨŅĴĸņħńĭȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ
ĽĺĪĝ,ȮĵŊŗĬĕŀěħĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĶĺĴĪńŘĚĽŇŘĬ 395ȮėņĕŀȮ&ľĶŊŀėŇħŏĮƦĬȮ29,09ȮėņĕŀĨƞŀĭŋėĸŅĔĶĺŇěńĵȮ/..Ȯ
ėĬ'ȮœħƟŐĔƞȮĽŇĪīŇĭńĨĶȮ/52ȮėņĕŀȮŀĬŋĽŇĪīŇĭńĨĶȮ219ȮėņĕŀȮėĺŅĴĸńĭĪŅĚĔŅĶėƟŅȮ11ȮėņĕŀȮŐĸŃĔŅĶėŋƟĴėĶŀĚıńĬīŋƢ
ıŊĝȮ/3ȮėņĕŀȮĶŅĵĝŊŗŀĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗĵŊŗĬĕŀěħŐĸŃœħƟĶńĭėŌƞĴŊŀȮŐĽħĚħńĚĳŅėįĬĺĔȮĕȮůȮĝ 

ěņĬĺĬėņĕŀ 

 

           ĶŌĮĪňŗȮ0ȮěņĬĺĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗĵŊŗĬĕŀěħĪŃŏĭňĵĬĕŀĚȮĽĺĪĝ,Ȯ 
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ĬŀĔěŅĔĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸƟĺȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
0343ȮĬńĔĺŇěńĵ-įĸĚŅĬĺŇěńĵĕŀĚȮĽĺĪĝ,ȮĵńĚœħƟĶńĭĶŅĚĺńĸŐĸŃŏĔňĵĶĨŇĵĻŒĬħƟŅĬĨƞŅĚȮŕȮĶĺĴĪńŘĚĽŇŘĬȮ57ȮĶŅĚĺńĸȮ
ŐĭƞĚŏĮƦĬȮĶŅĚĺńĸĶŃħńĭĬŅĬŅĝŅĨŇȮ/1ȮĶŅĚĺńĸȮŐĸŃĶŅĚĺńĸĶŃħńĭĝŅĨŇȮ44ȮĶŅĚĺńĸȮĶŅĵĸŃŏŀňĵħŐĽħĚħńĚĳŅėįĬĺĔȮğȮ 

ĨńĺŀĵƞŅĚĶŅĚĺńĸŐĸŃŏĔňĵĶĨŇĵĻĪňŗĬƞŅĽĬŒě 
ĚŅĬıŇīňĴŀĭĶŅĚĺńĸŏĸŇĻĶńģȮĮĶŃěņĮƖȮ0343ȮŏĴŊŗŀĺńĬĪňŗȮ/0ȮĔńĬĵŅĵĬȮ0343ȮŒĬĶŌĮŐĭĭŀŀĬœĸĬƢȮěńħőħĵ

ĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶıńĥĬŅĶŃĭĭĶŅĝĔŅĶȮ&Ĕ,ı,Ķ,'ȮőħĵĴňĻŅĽĨĶŅěŅĶĵƢĔŇĨĨŇėŋĦȮĺŇļĦŋȮŏėĶŊŀĚŅĴ 
ĶŀĚĬŅĵĔĶńģĴĬĨĶňȮŏĮƦĬĮĶŃīŅĬŒĬıŇīňȮĞŉŗĚœħƟĴňĴĨŇĴŀĭĶŅĚĺńĸŒľƟĔńĭľĬƞĺĵĚŅĬĪňŗĴňįĸĔŅĶħņŏĬŇĬĔŅĶĪňŗŏĮƦĬŏĸŇĻ 
ĪńŘĚŒĬħƟŅĬĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒľƟĭĶŇĔŅĶĳŅėĶńģȮĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶĭĶŇĔŅĶěńħĔŅĶĳŅėĶńģȮŐĸŃŏĮƕħ
ĶŃĭĭĶŅĝĔŅĶŒľƟĳŅėĽƞĺĬŀŊŗĬŏĕƟŅĴŅĴňĽƞĺĬĶƞĺĴȮőħĵĴňįĸĚŅĬĪňŗĽƞĚŏĕƟŅĶƞĺĴĪńŘĚĽŇŘĬȮ/,41/ȮįĸĚŅĬȮőħĵĽņĬńĔĚŅĬ
ıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĽĺĪĝ,'ȮœħƟĶńĭĶŅĚĺńĸȮ4 ĶŅĚĺńĸȮȮħńĚĬňŘ 

1) ĶŅĚĺńĸėŋĦĳŅıĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģȮ2.. ĶŃħńĭĔƟŅĺľĬƟŅ ŏĮƦĬĶŅĚĺńĸĪňŗĮĶŃŏĴŇĬĶŃĭĭĶŇľŅĶ
ĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģŒĬŏĝŇĚĭŌĶĦŅĔŅĶȮőħĵıŇěŅĶĦŅįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĬƞĺĵĚŅĬȮĨńŘĚŐĨƞ
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2562-2564ȮĪňŗŐĽħĚŒľƟŏľŖĬĺƞŅĴňĔŅĶıńĥĬŅľĬƞĺĵĚŅĬĽŌƞĶŃĭĭĶŅĝĔŅĶȮ4.0ȮĵŉħľĸńĔ
īĶĶĴŅĳŇĭŅĸŏıŊŗŀĮĶŃőĵĝĬƢĽŋĕĕŀĚĮĶŃĝŅĝĬȮŒĬȮ3ȮĴŇĨŇȮėŊŀ 

- ĶŃĭĭĶŅĝĔŅĶĪňŗŏĮƕħĔĺƟŅĚŐĸŃŏĝŊŗŀĴőĵĚĩŉĚĔńĬȮ&Open & Connected Government) 
- ĶŃĭĭĶŅĝĔŅĶĪňŗĵŉħĮĶŃĝŅĝĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮ&Citizen-Centric Government) 
- ľĬƞĺĵĚŅĬĕŀĚĶńģĴňĕňħĽĴĶĶĩĬŃĽŌĚŐĸŃĪńĬĽĴńĵȮ&Smart & High Performance 

Government) 
őħĵŏĝŊŗŀĴőĵĚĔńĭŏĔĦĤƢėŋĦĳŅıĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģȮ&PMQA) ŒĬȮ7 ľĴĺħȮŐĸŃĨƟŀĚ

ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĨŅĴľĴĺħœħƟŀĵƞŅĚėĶĭĩƟĺĬĨŅĴŏĔĦĤƢŐĸŃĴňįĸĔŅĶħņŏĬŇĬĚŅĬĨƞŀŏĬŊŗŀĚŀĵƞŅĚĬƟŀĵȮ3 
ĮƖȮĞŉŗĚȮŒĬĮƖĬňŘȮĽĺĪĝ,ȮįƞŅĬıŇěŅĶĦŅėńħŏĸŊŀĔěĬĩŉĚĕńŘĬĨŀĬĔŅĶĨĶĺěĮĶŃŏĴŇĬȮĦȮĽĩŅĬĪňŗĮĢŇĭńĨŇĚŅĬŏıŊŗŀ
ĽńĴĳŅļĦƢįŌƟĭĶŇľŅĶĽŌĚĽŋħĕŀĚŀĚėƢĔĶȮőħĵėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇěŅĔȮĽņĬńĔĚŅĬȮĔ,ı,Ķ,Ȯ&ŏĴŊŗŀĺńĬĪňŗȮ
6 ĔĶĔġŅėĴȮ2565) őħĵĴňįŌƟĭĶŇľŅĶȮĬńĔĺŇěńĵȮĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬĔĺƞŅȮ60 ėĬȮĶƞĺĴŏĮƦĬĽƞĺĬľĬŉŗĚŒĬ
ĔŅĶĶńĭĔŅĶĨĶĺěĮĶŃŏĴŇĬłȮĪňŗĽņėńĠŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 ĬňŘȮĽĺĪĝ,ȮŏĮƦĬȮ1 ŒĬȮ2 ĕŀĚľĬƞĺĵĚŅĬ
ŀĚėƢĔĶĴľŅĝĬȮĪňŗœħƟĶńĭĶŅĚĺńĸĽņėńĠħńĚĔĸƞŅĺ 

2) ĶŅĚĺńĸĭĶŇĔŅĶĳŅėĶńģȮĶŃħńĭħňŏħƞĬȮĮĶŃŏĳĪĬĺńĨĔĶĶĴĔŅĶĭĶŇĔŅĶ ěŅĔįĸĚŅĬȮŴĶŃĭĭĭĶŇľŅĶ
ěńħĔŅĶĮƤĠľŅŏĴŊŀĚħƟĺĵŏĪėőĬőĸĵňŐıĸĨĲŀĶƢĴŐĸŃĮƤĠĠŅĮĶŃħŇļģƢŵȮľĶŊŀȮŴĪĶŅĲĲƖƧȮĲŀĚħŌĺƢŵȮĬņĪňĴ
őħĵȮħĶ,ĺĽńĬĨƢȮĳńĪĶŀīŇėĴȮŐĸŃĪňĴĺŇěńĵĶŃĭĭĕĬĽƞĚŐĸŃěĶŅěĶŀńěĜĶŇĵŃȮŏĬėŏĪėȮĚŅĬĺŇěńĵħńĚĔĸƞŅĺŏĮƦĬ
ŐıĸĨĲŀĶƢĴĶńĭŏĶŊŗŀĚŐěƟĚŐĸŃĭĶŇľŅĶěńħĔŅĶĮƤĠľŅȮĝƞĺĵĸħĕńŘĬĨŀĬȮŐĸŃĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶŐĔƟĮƤĠľŅȮ
őħĵĮĶŃĝŅĝĬĽŅĴŅĶĩŐěƟĚĮƤĠľŅŐĸŃĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĔŅĶŐĔƟĮƤĠľŅįƞŅĬȮLine Application 
ħƟĺĵŏĪėőĬőĸĵňȮChatbot ŀňĔĪńŘĚŒĝƟĮƤĠĠŅĮĶŃħŇļģƢȮ&AI) ĝƞĺĵěņŐĬĔĮƤĠľŅŏıŊŗŀĽƞĚĨƞŀŒľƟŏĔŇħĔŅĶ
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ŐĔƟĮƤĠľŅŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺħŏĶŖĺȮŐĸŃőĮĶƞĚŒĽȮĞŉŗĚįŌƟĭĶŇľŅĶľĬƞĺĵĚŅĬľĶŊŀĪƟŀĚĩŇŗĬĽŅĴŅĶĩŏľŖĬ
ĳŅıĶĺĴĕŀĚĮƤĠľŅȮőħĵŐĽħĚĕƟŀĴŌĸĪŅĚĽĩŇĨŇŏıŊŗŀŒĝƟĺŅĚŐįĬŐĸŃıńĥĬŅĪƟŀĚĩŇŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
&Smart Government) 

3) ĶŅĚĺńĸĭĶŇĔŅĶĳŅėĶńģȮĶŃħńĭħňŏħƞĬȮĮĶŃŏĳĪĭŌĶĦŅĔŅĶĕƟŀĴŌĸŏıŊŗŀĔŅĶĭĶŇĔŅĶȮěŅĔįĸĚŅĬȮ
ŴőėĶĚĔŅĶĭŌĶĦŅĔŅĶĕƟŀĴŌĸŒĬĮĢŇĭńĨŇĔŅĶįĸńĔħńĬĬŘņŏėŖĴŒĬŐĴƞĬŘņŏěƟŅıĶŃĵŅȮ&Water Hammer Flow 
Mncp_rgml'ŵȮőħĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮĔŅĶĮĶŃĮŅĬėĶľĸĺĚȮĔĶĴĝĸĮĶŃĪŅĬȮĔŀĚĪńıŏĶŊŀȮĽņĬńĔĚŅĬ
ĪĶńıĵŅĔĶĬŘņŐľƞĚĝŅĨŇȮŐĸŃŏĬėŏĪėȮĬņĪňĴőħĵȮħĶ,ĻŇőĶěĬƢȮĻŇĶŇĪĶńıĵƢȮĪňĴĺŇěńĵĔŅĶěņĸŀĚŐĸŃĶŃĭĭ
ĕńĭŏėĸŊŗŀĬħƟĺĵĕƟŀĴŌĸȮĚŅĬĺŇěńĵħńĚĔĸƞŅĺŏĮƦĬĶŃĭĭıĵŅĔĶĦƢŐĸŃěŜŅĸŀĚŏľĨŋĔŅĶĦƢŏıŊŗŀĔŅĶĭĶŇľŅĶěńħĔŅĶ
ĮƤĠľŅĔŅĶĶŋĔĸŘņĕŀĚĬŘņŏėŖĴȮőħĵĴŋƞĚŏĬƟĬĭĶŇľŅĶěńħĔŅĶŐĭĭȮarea-based ŏĮƦĬľĸńĔȮĴňŀĚėƢĮĶŃĔŀĭľĸńĔȮ
4 ĽƞĺĬȮœħƟŐĔƞȮ1) Monitor 2) Forecast 3) Scenario 4) Optimize ĶŃĭĭĶńĔļƢĬŘņĽŅĴŅĶĩĬŜŅœĮŏĮƦĬ
ĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěȮ&Decision Support System) ŏıŊŗŀľŅŐĬĺĪŅĚĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĮƤĠľŅȮĔŅĶĶŋĔĸŘņĕŀĚĬŘņŏėŖĴŒĬıŊŘĬĪňŗĪňŗĴňĸńĔļĦŃŏĜıŅŃĨńĺĪňŗĽŀħėĸƟŀĚĔńĭĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

4) ĶŅĚĺńĸĭĶŇĔŅĶĳŅėĶńģȮĶŃħńĭħňȮĮĶŃŏĳĪĬĺńĨĔĶĶĴĔŅĶĭĶŇĔŅĶȮěŅĔįĸĚŅĬȮŴAI ĨĶĺěĺŇĬŇěĜńĵıĵŅīŇ
ŒĭœĴƟĨńĭȮ8ȮĶŌƟĪńĬȮĮƚŀĚĔńĬȮĮƤĠľŅȮOV-CCAŵȮőħĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮĔŀĚőĶėĨŇħĨƞŀĪńŗĺœĮ 
ĔĶĴėĺĭėŋĴőĶėȮĶƞĺĴĔńĭȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬȮĴľŅĺŇĪĵŅĸńĵĽŋĶĬŅĶňȮŐĸŃŏĬėŏĪėȮőħĵĪňĴĺŇěńĵ 
ĔŅĶĮĶŃĴĺĸįĸŐĸŃŏĕƟŅŒěĳŅıȮĚŅĬĺŇěńĵħńĚĔĸƞŅĺŏĮƦĬĔŅĶĬņŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢȮ&Artificial 
Intelligence ľĶŊŀȮAI) ŏĕƟŅĴŅĝƞĺĵĨĶĺěĵŊĬĵńĬĔŅĶĺŇĬŇěĜńĵľŅœĕƞľĬŀĬıĵŅīŇœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŐĴƞĬĵņȮ
ĽĬńĭĽĬŋĬĔŅĶĪņĚŅĬĕŀĚŏěƟŅľĬƟŅĪňŗĽŅīŅĶĦĽŋĕȮŒĬıŊŘĬĪňŗĪňŗĕŅħŐėĸĬįŌƟŏĝňŗĵĺĝŅĠȮŏıŊŗŀŒľƟ 
ĔŅĶĶńĔļŅĪňŗėĶĭĩƟĺĬĪńŗĺĩŉĚȮĸħőŀĔŅĽŏĽňŗĵĚĨƞŀĔŅĶŏĮƦĬőĶėĴŃŏĶŖĚĪƞŀĬŘņħňȮĴŋƞĚĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨŐĸŃ
ĽŋĕĳŅıĪňŗħňĕŀĚĮĶŃĝŅĝĬ 
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1,0,0ȮĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĽŌƞĔŅĶĮĶŃĵŋĔĨƢŒĝƟĮĶŃőĵĝĬƢ 

ĽĺĪĝ,ȮœĴƞŏıňĵĚŐĨƞįĸŇĨįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮŐĨƞĴŋƞĚįĸńĔħńĬŒľƟŏĔŇħĔŅĶĬņįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅœĮŒĝƟ
ĮĶŃőĵĝĬƢœħƟěĶŇĚŒĬĪŋĔĳŅėĽƞĺĬŒľƟĴŅĔĕŉŘĬȮőħĵŒľƟėĺŅĴĽņėńĠĨńŘĚŐĨƞĔŅĶĶńĭőěĪĵƢľĶŊŀėĺŅĴĨƟŀĚĔŅĶěŅĔ
ĔĸŋƞĴŏĮƚŅľĴŅĵȮěĬĩŉĚĔĸœĔĔŅĶĽƞĚĴŀĭįĸĚŅĬȮŏıŊŗŀŒľƟȮĽĺĪĝ,ȮĽŅĴŅĶĩĽĶƟŅĚįĸĚŅĬĪňŗĬņœĮŒĝƟĮĶŃőĵĝĬƢœħƟěĶŇĚ 
őħĵħņŏĬŇĬĔŅĶľĸŅĵĶŌĮŐĭĭȮŀŅĪŇȮĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĸŃŀĬŋĠŅĨŒľƟŒĝƟĽŇĪīŇśŒĬĔŅĶĬņįĸĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅĽŌƞŏĝŇĚıŅĦŇĝĵƢȮĔŅĶĶńĭěƟŅĚĺŇěńĵȮĔŅĶŒľƟĭĶŇĔŅĶĮĶŉĔļŅŀŋĨĽŅľĔĶĶĴȮŐĸŃŏĝŇĚĽŅīŅĶĦŃȮŏıŊŗŀŒľƟŏĔŇħĔŅĶĬņ
ŏĪėőĬőĸĵňœĮĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŒľĴƞȮĔŅĶĸħĨƟĬĪŋĬȮŐĸŃŏıŇŗĴėŋĦĳŅıįĸŇĨĳńĦĤƢȮ
ŏĮƦĬĨƟĬ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĸŃŀĬŋĠŅĨŒľƟŒĝƟĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ
ĶĺĴĪńŘĚĽŇŘĬȮěņĬĺĬȮ101ȮĶŅĵĔŅĶȮŒľƟŐĔƞȮ2/6ȮľĬƞĺĵĚŅĬȮŐĽħĚħńĚĶŌĮĪňŗȮ1ȮőħĵĴňĶŅĵĸŃŏŀňĵħŐĽħĚħńĚ 
ĳŅėįĬĺĔȮğȮ 
 

 
ĶŌĮĪňŗȮ1ȮěņĬĺĬįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗĴňĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢĕŀĚȮĽĺĪĝ, 
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ĮƖĚĭĮĶŃĴŅĦ 
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ĨńĺŀĵƞŅĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏıŊŗŀŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢȮħńĚĬňŘȮ 

ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 
ħƟŅĬŀŋĨĽŅľĔĶĶĴŏĔļĨĶŐĸŃŀŅľŅĶ 
ĭĶŇļńĪĴŇĨĶįĸȮœĭőŀŏĪėȮěņĔńħ ŴĺńĽħŋįĽĴģŅĬŏĪŀĶƢőĴıĸŅĽĨŇĔĽĨŅĶƢĞȮ&TPS/PLA) ĽņľĶńĭŀŋĮĔĶĦƢıĸŅĽĨŇĔ 

ĭĬőĨƠŃŀŅľŅĶŐĭĭŒĝƟėĶńŘĚŏħňĵĺĪŇŘĚŵ ŏĮƦĬĽŌĨĶŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨŏĴŖħıĸŅĽĨŇĔ 
ŏĪŀĶƢőĴıĸŅĽĨŇĔĽĨŅĶƢĝėŀĴĮŅĺħƢȮŐĸŃĔŅĶĜňħĕŉŘĬĶŌĮįĸŇĨĳńĦĤƢȮŏĮƦĬįĸŇĨĳńĦĤƢŀŋĮĔĶĦƢ
ıĸŅĽĨŇĔĭĬőĨƠŃŀŅľŅĶŐĭĭŒĝƟėĶńŘĚŏħňĵĺĪŇŘĚȮŏĝƞĬȮĝƟŀĬȮĽƟŀĴȮĴňħȮĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟȮ
ĴňĺńĨĩŋħŇĭĨńŘĚĨƟĬĴŅěŅĔŐĮƚĚĴńĬĽņĮŃľĸńĚȮĞŉŗĚıĸŅĽĨŇĔĝňĺģŅĬȮ&Bio-based plastic) 
ĔņĸńĚœħƟĶńĭėĺŅĴĽĬŒěěŅĔĨĸŅħȮŏĮƦĬĔŅĶĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶŒĬĵŋėĪňŗ 
ŒľƟėĺŅĴĽņėńĠĔńĭĽŋĕŀĬŅĴńĵŐĸŃŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴėĺĭėŌƞĔńĬȮőħĵįĸĚŅĬĺŇěńĵĝŇŘĬĬňŘ 
ĴňėĺŅĴıĶƟŀĴŒĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňœĮĵńĚŀŋĨĽŅľĔĶĶĴĽŌĚȮŏĬŊŗŀĚěŅĔĺŇěńĵĨńŘĚŐĨƞ 
ĨƟĬĪŅĚŒĬĔŅĶıńĥĬŅĽŌĨĶŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨȮœĮěĬĩŉĚĻŉĔļŅıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭ
įĸŇĨĳńĦĤƢŒľĴƞěŅĔįŌƟĭĶŇőĳėȮ 

ĭĶŇļńĪŏŀĽėŇĺœŀȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ ŴĔĶŃĭĺĬĔŅĶľĴńĔĬŘņĽƟĴĽŅĵĝŌľĴńĔěŅĔŏĬŊŘŀĴńĚėŋħŵȮĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĽƟĴĽŅĵĝŌ
ľĴńĔěŅĔŏĬŊŘŀĴńĚėŋħŐĭĭĕńŘĬĨŀĬŏħňĵĺȮėŊŀȮĔŅĶĶĺĴĕńŘĬĨŀĬĔŅĶľĴńĔŏıŊŗŀŏĮĸňŗĵĬĬŘņĨŅĸ
ŏĮƦĬŏŀĪŅĬŀĸőħĵĵňĽĨƢȮŐĸŃĕńŘĬĨŀĬĔŅĶŏĮĸňŗĵĬŏŀĪŅĬŀĸŏĮƦĬĔĶħĬŘņĽƟĴőħĵ
ŐĭėĪňŏĶňĵŀŃĞŇĨŇėȮőħĵŀŅĻńĵěŋĸŇĬĪĶňĵƢĽŌĨĶěŋĸŇĬĪĶňĵƢȮMV-F/ȮŏĮƦĬĽŌĨĶįĽĴĪňŗıńĥĬŅĕŉŘĬȮ
ĞŉŗĚĽŅĴŅĶĩŒľƟįĸįĸŇĨŏĮƦĬŏŀĪŅĬŀĸŐĸŃĔĶħŀŃĞŇĨŇėœħƟıĶƟŀĴȮŕȮĔńĬȮĳŅĵŒĨƟĶŃĭĭ 
ĔŅĶľĴńĔŒĬĩńĚĕĬŅħȮ/..ȮĸŇĨĶȮěĬœħƟŏĮƦĬĬŘņĽƟĴĽŅĵĝŌľĴńĔĪňŗĴňėŋĦĳŅıĽĴŗņŏĽĴŀŐĸŃĴň 
ėĺŅĴĮĸŀħĳńĵĨŅĴĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĨŅĴĪňŗĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŅľŅĶŐĸŃ
ĵŅȮ&ŀĵ,'ȮĔņľĬħœĺƟȮőħĵĪŅĚĭĶŇļńĪŏŀĽėŇĺœŀȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħȮěŃěńħěņľĬƞŅĵŒľƟĔńĭ
ĔĸŋƞĴįŌƟĶńĔĽŋĕĳŅıĪńŘĚŒĬĮĶŃŏĪĻȮŐĸŃĕĵŅĵœĮĵńĚĮĶŃŏĪĻœĨƟľĺńĬȮěňĬȮŐĸŃĠňŗĮŋƙĬȮŏĮƦĬĨƟĬ 

ĭĶŇļńĪŀŇĬħńĽŏĨĶňĵĸıŅĺŏĺŀĶƢĲŌĸȮ
ěņĔńħ 

ŴŀŋĮĔĶĦƢĨĶĺěĺńħĔĸŇŗĬŵȮŏĮƦĬŀŋĮĔĶĦƢěĴŌĔŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĔŅĶĨĶĺěĺŇŏėĶŅŃľƢ
ĔĸŇŗĬŐĮĸĔĮĸŀĴľĶŊŀĔĸŇŗĬĪňŗěŃŏĮƦĬŀńĬĨĶŅĵĳŅĵŒĬŀŅľŅĶȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟŏħŇĴ 
ĪňŗŒĝƟĽņľĶńĭĔŅĶĨĶĺěĽŀĭĔĸŇŗĬŒĬĪňŗıńĔŀŅĻńĵĶƞĺĴĔńĭĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢŒĬ 
ĔŅĶěņŐĬĔĔĸŇŗĬĪňŗŏĮƦĬŀńĬĨĶŅĵȮĪņŒľƟŏĔŇħėĺŅĴŐĴƞĬĵņŐĸŃĽŅĴŅĶĩěņŐĬĔĔĸŇŗĬ 
ĪňŗĞńĭĞƟŀĬœħƟĴŅĔĵŇŗĚĕŉŘĬȮĞŉŗĚőĴŏħĸŒĬĔŅĶěņŐĬĔĔĸŇŗĬĩŌĔıńĥĬŅŏıŊŗŀĪħŐĪĬĶŌĮŐĭĭ
ħńŘĚŏħŇĴĪňŗŒĝƟĺŇīňĔŅĶŏĮĶňĵĭŏĪňĵĭĝŋħĕƟŀĴŌĸħƟĺĵĺŇīňĔŅĶȮPrincipal component analysis 
(PCA) ĞŉŗĚŏĮƦĬĺŇīňĪňŗėĸŅħŏėĸŊŗŀĬĽŌĚŐĸŃŏĔŇħėĺŅĴįŇħıĸŅħŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸœħƟĚƞŅĵ
ĶĺĴĩŉĚœĴƞĽŅĴŅĶĩĪņĔŅĶŐĵĔĔĸŇŗĬĪňŗĴňėĺŅĴĞńĭĞƟŀĬĴŅĔȮŕȮœħƟȮĬŀĔěŅĔĬňŘŀŋĮĔĶĦƢłȮ
ħńĚĔĸƞŅĺĵńĚĪņĚŅĬĭĬıŊŘĬģŅĬĕŀĚŀŇĬŏĪŀĶƢŏĬŖĨĪŋĔĽĶĶıĽŇŗĚȮĪňŗĽŅĴŅĶĩŒĝƟĚŅĬŒĬ 
ĔŅĶĨŇħĨŅĴĕƟŀĴŌĸħƟŅĬĔĸŇŗĬŐĭĭģŅĬŏĺĸŅěĶŇĚœħƟ 

ĭĶŇļńĪŀŅĵŇőĬŃőĴŃőĨƠŃȮ&ĮĶŃŏĪĻ
œĪĵ'ȮěņĔńħ 

ŴĶŃĭĭĭĶŇľŅĶěńħĔŅĶŀŅľŅĶĪňŗĕŅĵŒĬőĶĚŀŅľŅĶȮ&Food Print for Canteen 
K_l_eckclr'ŵȮŏĮƦĬĶŃĭĭĪňŗıńĥĬŅĕŉŘĬŏıŊŗŀŒĝƟĚŅĬĳŅĵŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏıŊŗŀĔŅĶ
ĭĶŇľŅĶěńħĔŅĶŀŅľŅĶĪňŗĕŅĵŒĬőĶĚŀŅľŅĶȮĦȮőĶĚŀŅľŅĶŒĬĔņĔńĭħŌŐĸĕŀĚĭĶŇļńĪłȮ5 ŐľƞĚȮ
ĞŉŗĚĶŃĭĭĬňŘěŃĝƞĺĵĽņľĶńĭĔŅĶĺŅĚŐįĬŏĴĬŌŀŅľŅĶŐĸŃėņĬĺĦėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮőħĵ



34 
 

ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŐĭƞĚįŌƟŏĕƟŅŒĝƟĚŅĬĶŃĭĭŏĮƦĬȮ1 ĶŃħńĭȮœħƟŐĔƞȮįŌƟĕŅĵŀŅľŅĶŒĬŐĨƞĸŃőĶĚŀŅľŅĶȮ&Vendor) 
įŌƟħŌŐĸőĶĚŀŅľŅĶȮ&Local Admin) ŐĸŃįŌƟħŌŐĸőėĶĚĔŅĶĴňĽŇĪīŇśŏĕƟŅĩŉĚĽŌĚĽŋħȮ&Super 
Admin) őħĵŒĬĔŅĶŒĝƟĚŅĬěŃœħƟĶńĭĴŀĭĭńĠĝňĝŊŗŀįŌƟŒĝƟŐĸŃĶľńĽįƞŅĬĽņľĶńĭŏĕƟŅŒĝƟĚŅĬ 
ěŅĔįĸĚŅĬĺŇěńĵĬňŘ 

ĭĶŇļńĪŏĭĽȮěņĔńħ 
ĭĶŇļńĪıŅĺŇĬȮŏĴėŏĔŀĶƢȮĲŌƚħȮěņĔńħ 
ľƟŅĚľŋƟĬĽƞĺĬěņĔńħŀŇŗĴŏŀĴȮŐĲĭĭĶŇė 

ŴĶŃĭĭĭĶŇľŅĶěńħĔŅĶŀŅľŅĶĔĸŅĚĺńĬŐĸŃĺńĨĩŋħŇĭĽņľĶńĭįŌƟěńħŀŅľŅĶĔĸŅĚĺńĬ
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ŀŀĔŐĭĭĽņľĶńĭŏėĶŊŗŀĚěńĔĶŒľĴƞœħƟȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭĝĬŇħĕŀĚľńĺŏĸŏĞŀĶƢŐĸŃĚĭĮĶŃĴŅĦ
ĕŀĚőĶĚĚŅĬĪňŗĪņĔŅĶįĸŇĨįńĔįĸœĴƟĨńħŐĨƞĚ 

ĭĶŇļńĪŐėĬĬŅĭňȮœĭőŀŏĪėȮěņĔńħ ŴœĴőėĶŐėĮĞŌĸĔńĔŏĔŖĭĽŅĶĽĔńħěŅĔœıĸŵ ŏĮƦĬĽŌĨĶŀĚėƢĮĶŃĔŀĭŐĸŃĺŇīňĔŅĶŏĨĶňĵĴ 
œĴőėĶŐėĮĞŌĸĔńĔŏĔŖĭĽŅĶĽĔńħěŅĔœıĸȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĽŅĶĽĔńħěŅĔœıĸȮĽŅĶĕŉŘĬĶŌĮ
œĴőėĶŐėĮĞŌĸȮĽŅĶĸħŐĶĚĨŉĚįŇĺȮĽŅĶŏıŇŗĴėĺŅĴėĚĨńĺȮŐĸŃĽŅĶĨńĺĔĸŅĚĪňŗĵŀĴĶńĭœħƟĪŅĚ



36 
 

ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏėĶŊŗŀĚĽņŀŅĚŐĸŃŏĳĽńĝĔĶĶĴŒĬĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴȮŏıŊŗŀŏıŇŗĴėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ľƞŀľŋƟĴĽŅĶĽĔńħœıĸŒĬĮĶŇĴŅĦĽŌĚȮĬŀĔěŅĔĬňŘŏĮƦĬĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĬņŏĕƟŅĽŌƞ
įŇĺľĬńĚŐĸŃĮĸħĮĸƞŀĵĽŅĶĽņėńĠŒĬĭĶŇŏĺĦĔĸƟŅĴŏĬŊŘŀȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬœħƟľĸŅĵ
ĶŌĮŐĭĭįĸŇĨĳńĦĤƢȮŏĝƞĬȮėĶňĴȮŏěĸȮĽŏĮĶĵƢȮŐĸŃŐįƞĬŐĮŃȮŏĮƦĬĨƟĬ 

ĭĶŇļńĪĮĶŅĵŅȮėĺŀĸŇĨňŘȮěņĔńħ 
ĭĶŇļńĪȮĭňȮœŀȮěňȮŏĬŏĝŀĶńĸȮĔĶňĬȮěņĔńħ 
ĭĶŇļńĪĔĶňĬȮĽıŌĬĽƢȮěņĔńħ 

ŴįĸŇĨĳńĦĤƢĪħŐĪĬŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝȮ&Plant-̀ _qcbȮAfgaiclȮKc_r'ŵ ŏĮƦĬ
įĸŇĨĳńĦĤƢĪňŗĽŅĴŅĶĩĮƤƨĬĕŉŘĬĶŌĮœħƟĚƞŅĵĳŅĵľĸńĚĔŅĶĮƤƧĬįĽĴȮŐĸŃĬņœĮĮĶŋĚŏĮƦĬŏĴĬŌŀŅľŅĶ
ĨƞŅĚȮŕȮœħƟĪńĬĪňőħĵœĴƞĨƟŀĚįƞŅĬĔĶŃĭĺĬĔŅĶŐĝƞŐĕŖĚȮĽŅĴŅĶĩĮĶŋĚĽŋĔħƟĺĵĺŇīňĔŅĶĝŋĭĪŀħȮ
ĵƞŅĚȮįńħȮľĶŊŀȮŐĔĚȮŒľƟĸńĔļĦŃŏĬŊŘŀĽńĴįńĽĪňŗėĸƟŅĵŀŅľŅĶĪňŗĮĶŋĚěŅĔŏĬŊŘŀœĔƞȮĴňĮĶŇĴŅĦ
őĮĶĨňĬȮĶƟŀĵĸŃȮ/.Ȯ+Ȯ/4ȮĮĶŇĴŅĦŒĵŀŅľŅĶȮĶƟŀĵĸŃȮ4Ȯ+Ȯ/.ȮŐĸŃĮĶŇĴŅĦœĕĴńĬěŅĔıŊĝĪňŗ
ĮĶŅĻěŅĔœĕĴńĬŀŇŗĴĨńĺŐĸŃėŀŏĸĽŏĨŀĶŀĸȮĶƟŀĵĸŃȮ4Ȯ+Ȯ7ȮőħĵĮĶŇĴŅĦĽŅĶŀŅľŅĶȮŐĸŃ
ėĺŅĴĬŋƞĴĕŀĚįĸŇĨĳńĦĤƢȮěŃĕŉŘĬŀĵŌƞĔńĭĮĶŇĴŅĦĽƞĺĬįĽĴĪňŗŒĝƟŐĸŃĮĶńĭœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶȮ
őħĵįĸŇĨĳńĦĤƢĪħŐĪĬŏĬŊŘŀœĔƞĴňȮ0ȮĶŌĮŐĭĭľĸńĔȮœħƟŐĔƞȮŴĔŉŗĚĽņŏĶŖěĶŌĮȮ&Pre-ammicb'ŵȮ
ŏĮƦĬįĸŇĨĳńĦĤƢĪħŐĪĬĝŇŘĬŏĬŊŘŀŀĔœĔƞȮĞŉŗĚĽŅĴŅĶĩĬņœĮĮĶŋĚŀŅľŅĶĪħŐĪĬŏĬŊŘŀœĔƞœħƟ
ľĸŅĔľĸŅĵȮŐĸŃĝŇŘĬŏĬŊŘŀŀĔœĔƞĝŋĭŐĮƚĚĪŀħȮŐĸŃȮŴŐĭĭįĚȮ&Npckgv'ŵȮĽņľĶńĭĬņœĮĕŉŘĬ
ĶŌĮŏĮƦĬŏĬŊŘŀœĔƞħƟĺĵĨĬŏŀĚȮĞŉŗĚĔŅĶĕŉŘĬĶŌĮĪņœħƟĚƞŅĵŏıňĵĚįĽĴŏĕƟŅĔńĭĽƞĺĬįĽĴĕŀĚŏľĸĺĨŅĴ
ĽŌĨĶħƟĺĵŏėĶŊŗŀĚĮƤƧĬȮŐĸƟĺĮƤƨĬĕŉŘĬĶŌĮŏĮƦĬĝŇŘĬŏĬŊŘŀĨŅĴĨƟŀĚĔŅĶĔƞŀĬĬņœĮĮĶŋĚŀŅľŅĶœħƟĪńĬĪňȮ
ŀňĔĪńŘĚįĸŇĨĳńĦĤƢĪħŐĪĬŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝĵńĚĴňĨƟĬĪŋĬĔŅĶįĸŇĨĨŗņŀňĔħƟĺĵ 

ĭĶŇļńĪħŅĶƢĺŇĬŏĪėȮőĞĸŌĝńĬĽƢȮ&ĮĶŃŏĪĻ
œĪĵ'ȮěņĔńħ 

ŴĶŃĭĭĭĶŇľŅĶěńħĔŅĶŀŅľŅĶŐĸŃĽŋĕĳŅĺŃĬńĔŏĶňĵĬŒĬőĶĚŏĶňĵĬŵ ŏĮƦĬĔŅĶĨƞŀĵŀħŐĸŃ
ıńĥĬŅĶŃĭĭŐĬŃĬņĽņĶńĭŀŅľŅĶĔĸŅĚĺńĬĽņľĶńĭőĶĚŏĶňĵĬŐĭĭŀńĨőĬĴńĨŇȮ&Thai 
School Lunch) ŐĸŃȮKidDiary Platform ĽŌƞőĳĝĬŅĔŅĶĳŅėŀŋĨĽŅľĔĶĶĴȮŏĮƦĬĶŃĭĭłȮ
ĝƞĺĵěńħŀŅľŅĶĔĸŅĚĺńĬŒľƟĴňėĺŅĴėĶŀĭėĸŋĴĪńŘĚľĸńĔőĳĝĬŅĔŅĶȮĨŇħĨŅĴȮŐěƟĚŏĨŊŀĬŏĴŊŗŀ
ıĭŏħŖĔĪňŗĴňėĺŅĴŏĽňŗĵĚȮŐĸŃĽƞĚįĸĔŅĶĺŇŏėĶŅŃľƢĔĸńĭœĮĵńĚĨƟĬĽńĚĔńħ őħĵĶŃĭĭłȮĬňŘ
ĽŅĴŅĶĩėƟĬľŅĶŅĵĔŅĶŀŅľŅĶěŅĔőĮĶŐĔĶĴȮThai School Lunch ŐĸŃȮThai School 
Lunch for BMA ŏıŊŗŀěńħĽņĶńĭŀŅľŅĶŏĝƟŅŐĸŃĔĸŅĚĺńĬȮŐĽħĚĶŅĵĔŅĶĺńĨĩŋħŇĭȮıĶƟŀĴ
ėņĬĺĦĮĶŇĴŅĦĺńĨĩŋħŇĭĪňŗĨƟŀĚŒĝƟȮŐĸŃĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬĺńĨĩŋħŇĭœħƟĨŅĴĨƟŀĚĔŅĶȮ 
ŀňĔĪńŘĚĵńĚĽŅĴŅĶĩĽĶƟŅĚ-ĮĶńĭĽŌĨĶŀŅľŅĶĕŀĚĭĶŇļńĪœħƟȮĽŅĴŅĶĩŏıŇŗĴĕƟŀĴŌĸĶŅĵĔŅĶĽŇĬėƟŅȮ
ıĶƟŀĴĶŅėŅȮŏıŊŗŀėņĬĺĦĨƟĬĪŋĬěĶŇĚȮŐĸŃĨƟĬĪŋĬěŅĔĶŅėŅĔĸŅĚȮĽŅĴŅĶĩŀŀĔĶŅĵĚŅĬ
ĶŅĵĔŅĶŀŅľŅĶŐĸŃĺńĨĩŋħŇĭŐĵĔĨŅĴěņĬĺĬĬńĔŏĶňĵĬŐĸŃėĶŌȮŐĸŃĨŇħĨŅĴĕƟŀĴŌĸĽŋĕĳŅĺŃ
ĕŀĚĬńĔŏĶňĵĬŒĬőĶĚŏĶňĵĬœħƟȮĪńŘĚĬňŘľŅĔœħƟĶńĭĔŅĶĵŇĬĵŀĴěŅĔőĶĚŏĶňĵĬȮĽŅĴŅĶĩĬņŏĕƟŅ
ĕƟŀĴŌĸĽņĶńĭŀŅľŅĶěŅĔĭĶŇļńĪŏĕƟŅŏĮƦĬĽņĶńĭŀŅľŅĶŏĝƟŅľĶŊŀĔĸŅĚĺńĬĕŀĚőĶĚŏĶňĵĬŒĬȮ
Thai School Lunch ľĶŊŀȮThai School Lunch for BMA (ĔĶĦňĪňŗőĶĚŏĶňĵĬĽńĚĔńħ
ĔĶŋĚŏĪıĴľŅĬėĶ'ȮŐĸŃĬņŏĕƟŅĕƟŀĴŌĸĽŋĕĳŅĺŃĬńĔŏĶňĵĬŏĕƟŅŐıĸĨĲŀĶƢĴȮKidDiaryȮœħƟ 

ľƟŅĚľŋƟĬĽƞĺĬěņĔńħŏėȮĽĴŅĶƢĪȮœĸĲƝȮ
ŐŀĬħƢȮŀŇĬőĬŏĺĝńŗĬ 

ŴĔĸƞŀĚėĺĭėŋĴŒľƟĬŘņĶŋƞĬıŊŘĬģŅĬȮĶŋƞĬȮQgknjcȮ&u_rcpȮDgrȮQgknjc'ŵ ŏĮƦĬĔĸƞŀĚ
ėĺĭėŋĴĔŅĶŒľƟĬŘņĪňŗœĴƞĨƟŀĚŒĝƟœĲĲƚŅŏĮƦĬŐľĸƞĚıĸńĚĚŅĬȮŐĨƞŒĝƟıĸńĚĚŅĬěŅĔŐĭĨŏĨŀĶňŗĕĬŅħȮ
9 őĺĸĨƢȮĞŉŗĚĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔĔĺƞŅȮ1 ĮƖ őħĵĔĸƞŀĚėĺĭėŋĴĔŅĶŒľƟĬŘņĬňŘ ĽŅĴŅĶĩĨƞŀ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ėĺĭėŋĴĺŅĸƢĺœħƟĽŌĚĽŋħȮ4ȮĨńĺȮŐĵĔŀŇĽĶŃĨƞŀĔńĬ ĽŅĴŅĶĩĨƞŀŏĞĬŏĞŀĶƢĺńħėĺŅĴĝŊŘĬħŇĬȮŐĸŃ
ĩńĚĺńħĬŘņİĬȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀĔńĭőĪĶĻńıĪƢĶŃĭĭȮAndroid įƞŅĬĭĸŌĪŌīȮŏıŊŗŀĨńŘĚ
ĝƞĺĚŏĺĸŅĔŅĶŒľƟĬŘņ őħĵĽŅĴŅĶĩŏĸŊŀĔĝƞĺĚŏĺĸŅĔŅĶŒľƟĬŘņœħƟȮŏĝƞĬȮĪņĚŅĬĪŋĔĺńĬȮľĶŊŀĔŅĶ
ĺńĬŏĺƟĬĺńĬȮŏĮƦĬĨƟĬȮŐĸŃĽŅĴŅĶĩĨńŘĚĝƞĺĚŏĺĸŅĔŅĶŒľƟĬŘņœħƟĴŅĔĔĺƞŅȮ100 ĝƞĺĚŏĺĸŅȮĽŅĴŅĶĩ
ĬņœĮŒĝƟĚŅĬœħƟĪńŘĚŒĬŐĮĸĚŏĔļĨĶĕĬŅħŏĸŖĔěĬĩŉĚŐĮĸĚŏĔļĨĶĕĬŅħŒľĠƞȮĬŀĔěŅĔĬňŘ
įŌƟŒĝƟĚŅĬĽŅĴŅĶĩŏĕƟŅĩŉĚĕƟŀĴŌĸĔŅĶŒľƟĬŘņŐĸŃĕƟŀĴŌĸĔŅĶĨĶĺěĺńħįƞŅĬŀŇĬŏĪŀĶƢŏĬŖĨœħƟĪńŘĚ 
ŏĺŖĭŏĭĶŅĺƢŏĞŀĶƢŐĸŃŐŀĮıĸŇŏėĝńĬĭĬőĪĶĻńıĪƢĶŃĭĭȮAndroid ŐĸŃĽŅĴŅĶĩĬņĕƟŀĴŌĸĪňŗ
œħƟěŅĔĔŅĶĨĶĺěĺńħœĮĺŇŏėĶŅŃľƢĮĶńĭĮĶŋĚĔŅĶėĺĭėŋĴĔŅĶŒľƟĬŘņŒĬĶŀĭĩńħœĮȮŏıŊŗŀŒľƟĴň
ĽĳŅıŐĺħĸƟŀĴŒĬőĶĚŏĶŊŀĬŏľĴŅŃĽĴĴŅĔĵŇŗĚĕŉŘĬ 

ĭĶŇļńĪŏĞŖĬĪĶńĸŏĺŇĸħƢœĺħƢĸȮěņĔńħ ŴŐŀėĪňĲŐıėȮ&?argtcN?I'ŵ ĲƕĸƢĴıĸŅĽĨŇĔĭĶĶěŋĳńĦĤƢħńħŐĮĸĚĪňŗĽŅĴŅĶĩĵŊħŀŅĵŋįńĔȮ
ŐĸŃįĸœĴƟȮŒľƟĴňŀŅĵŋĵŊĬĵŅĺĕŉŘĬŏĜĸňŗĵȮ5+6ȮĺńĬȮŐĸŃŀĚėƢĮĶŃĔŀĭĲƕĸƢĴıŀĸŇŏŀĪŇĸňĬĪňŗĴň
ĽĴĭńĨŇĮƚŀĚĔńĬĔŅĶŏĔŇħİƚŅŐĸŃœĴƞĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶŏĮĸňŗĵĬĽňĕŀĚĲƕĸƢĴĶŃľĺƞŅĚĔŅĶŏĔŖĭȮ
&EMA-1+)ȮĝƞĺĵĶńĔļŅėŋĦėƞŅĽŅĶŀŅľŅĶȮŐĸŃĸħŀńĨĶŅĔŅĶŏĬƞŅŏĽňĵŒĬĕĦŃĺŅĚěņľĬƞŅĵ 
ĪňŗĶƟŅĬ őħĵĝƞĺĵĸħĔŅĶĽŌĠŏĽňĵĕŀĚįńĔŐĸŃįĸœĴƟĮĶŃĴŅĦȮĶƟŀĵĸŃȮ7 - 8 ĞŉŗĚŏĮƦĬĔŅĶ 
ĸħĕĵŃȮŐĸŃĸħĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴŀňĔħƟĺĵ 

ĭĶŇļńĪĴŇĨĶįĸĺŇěńĵȮıńĥĬŅŀƟŀĵŐĸŃ
ĬŘņĨŅĸȮěņĔńħ 

ŴŀŋĮĔĶĦƢĨĶĺěľŅŏħĔĞƢŐĪĶĬȮ&Dextran) ŏĝŇĚėŋĦĳŅıŵȮŏĮƦĬĝŋħĨĶĺěĺŇŏėĶŅŃľƢ
ŏħĔĞƢŐĪĶĬĪňŗĮĬŏĮƘƨŀĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĨŅĸȮħƟĺĵľĸńĔĔŅĶȮcompetitive 
immunoassay ĞŉŗĚŏĮƦĬĔŅĶŐĵƞĚěńĭĶŃľĺƞŅĚŏħĔĞƢŐĪĶĬĪňŗĨƟŀĚĔŅĶĨĶĺěľŅȮ 
ŐĸŃŏħĔĞƢŐĪĶĬĪňŗŏėĸŊŀĭœĺƟĭĬŐĩĭĪħĽŀĭĔńĭŀĬŋĳŅėĬŅőĬĪŀĚėņĪňŗĩŌĔŏĝŊŗŀĴĨƞŀ 
ħƟĺĵŐŀĬĨŇĭŀħňĪňŗĴňŀĵŌƞŒĬĮĶŇĴŅĦěņĔńħȮőħĵŒĝƟŐŀĬĨŇĭŀħňĪňŗĴňĕŅĵŒĬĪƟŀĚĨĸŅħ ĪņŒľƟ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮĶŇĴŅĦŏħĔĞƢŐĪĶĬŒĬĶŌĮŐĭĭĝŋħĨĶĺěŐĭĭĶĺħŏĶŖĺȮĝŋħĨĶĺěłȮ
ħńĚĔĸƞŅĺĴňėĺŅĴěņŏıŅŃȮ&specificity) ėĺŅĴœĺȮ&sensitivity) ŐĸŃėƞŅėĺŅĴŐĴƞĬĵņȮ
&accuracy) 90% ėƞŅėńĨŀŀĲĕŀĚĝŋħĨĶĺěĪňŗ 1,000Ȯppm/brixȮŒĝƟĚŅĬĚƞŅĵȮŀƞŅĬŐĸŃ
ŐĮĸįĸœħƟĚƞŅĵħƟĺĵĨŅŏĮĸƞŅȮ&easy visualization) 

ĭĶŇļńĪĽĮŅĔŅĶŏĔļĨĶȮěņĔńħ ŴŏĝŊŘŀıńĬīŋĔĶĶĴıĶŇĔĽŅĵıńĬīŋƢĨńĺįŌƟŏĮƦĬľĴńĬŐĸŃĽŅĵıńĬīŋƢĲƘƨĬĲŌėĺŅĴŏĮƦĬľĴńĬŵȮ 
ŏĮƦĬĽŅĵıńĬīŋƢıĶŇĔĪňŗĴňĸńĔļĦŃŏĔĽĶĨńĺįŌƟŏĮƦĬľĴńĬȮĽņľĶńĭŒĝƟįĸŇĨŏĴĸŖħıńĬīŋƢĸŌĔįĽĴȮ 
ĞŉŗĚıĶŇĔŏĴĸŖħıńĬīŋƢĸŌĔįĽĴĪňŗŒĝƟŏıŅŃĮĸŌĔěŃŒľƟįĸįĸŇĨĪňŗĴňėŋĦĳŅıĽĴŗņŏĽĴŀȮŐĸŃįĸįĸŇĨ
ĨƞŀœĶƞĽŌĚĔĺƞŅĔŅĶĮĸŌĔěŅĔıĶŇĔŏĴĸŖħıńĬīŋƢįĽĴŐĭĭŏĮƕħĪńŗĺœĮȮıĶŇĔĪňŗĴňĸńĔļĦŃŏĔĽĶĨńĺįŌƟ
ŏĮƦĬľĴńĬĩŌĔŒĝƟŐĪĬĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢıĶŇĔĸŌĔįĽĴŐĭĭŏħŇĴħƟĺĵĺŇīňĔŅĶĔņěńħŏĔĽĶĨńĺįŌƟ
ŀŀĔěŅĔĨƟĬȮ&hand emasculation' ŏıŊŗŀŒľƟŏľĸŊŀŐĨƞŏĔĽĶĨńĺŏĴňĵĽņľĶńĭįĽĴĕƟŅĴ 
ĔńĭıńĬīŋƢıƞŀĪňŗĨƟŀĚĔŅĶȮĝƞĺĵĸħĨƟĬĪŋĬŒĬĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢıĶŇĔȮŏıŇŗĴėĺŅĴĭĶŇĽŋĪīŇś 
ĕŀĚŏĴĸŖħıńĬīŋƢıĶŇĔĸŌĔįĽĴȮŐĸŃŏıŇŗĴőŀĔŅĽŒľƟŏĔļĨĶĔĶœħƟŒĝƟŏĴĸŖħıńĬīŋƢıĶŇĔĸŌĔįĽĴ 
ĪňŗĴňėŋĦĳŅı 

ĭĶŇļńĪėĸňĬȮőĮĶŏěėȮěņĔńħ ŴĽŅĶęƞŅŏĝŊŘŀěŋĸŇĬĪĶňĵƢĪňŗĴňŀĚėƢĮĶŃĔŀĭĕŀĚĞŇĚėƢœŀŀŀĬŵȮŏĮƦĬĽŌĨĶŀĚėƢĮĶŃĔŀĭ
ĽņľĶńĭĔŅĶŏĨĶňĵĴĽŅĶęƞŅŏĝŊŘŀěŋĸŇĬĪĶňĵƢĪňŗĴňŀĚėƢĮĶŃĔŀĭĕŀĚĞŇĚėƢœŀŀŀĬȮĽŅĴŅĶĩĵńĭĵńŘĚ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĝŊŘŀěŋĸŇĬĪĶňĵƢħƟĺĵœŀŀŀĬĕŀĚőĸľŃĪňŗŏĮƦĬīŅĨŋŀŅľŅĶĶŀĚȮĞŉŗĚŏĽĩňĵĶĔĺƞŅőĸľŃ 
ĪňŗŏĮƦĬŀĬŋĳŅėĬŅőĬȮŏıŊŗŀĪħŐĪĬĔŅĶŒĝƟĵŅĮĢŇĝňĺĬŃȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶęƞŅŏĝŊŘŀĽŌĚȮ
ĽŅĴŅĶĩĪņĸŅĵŏĝŊŘŀœħƟľĸŅĵĝĬŇħȮŀŀĔķĪīŇśœħƟĶĺħŏĶŖĺŐĸŃĴňķĪīŇśŀĵŌƞœħƟŏĮƦĬŏĺĸŅĬŅĬȮ
įƞŅĬĔŅĶĪħĽŀĭķĪīŇśĔŅĶęƞŅŏĝŊŘŀŐĭėĪňŏĶňĵŐĔĶĴĭĺĔȮStaphylococcus aureus, 
Bacillus subtilis ŐĸŃŐĭėĪňŏĶňĵŐĔĶĴĸĭȮEscherichia coli, Pseudomonas 
aeruginosa, Salmonella Typhimurium ĶĺĴĪńŘĚįƞŅĬĔŅĶĪħĽŀĭķĪīŇśĔŅĶęƞŅŏĝŊŘŀ
œĺĶńĽȮPED ĽŅĶęƞŅŏĝŊŘŀłȮħńĚĔĸƞŅĺĽŅĴŅĶĩĸŃĸŅĵĬŘņœħƟħňȮœĴƞĴňķĪīŇśĔńħĔĶƞŀĬőĸľŃȮĵŅĚȮ
ŐĸŃıĸŅĽĨŇĔȮĶĺĴĪńŘĚĴňėĺŅĴėĚĨńĺĽŌĚȮœĴƞĩŌĔĪņĸŅĵķĪīŇśœħƟĚƞŅĵȮŐĸŃœĴƞĨĔĨŃĔŀĬ 
ŀňĔĪńŘĚ ĴňėĺŅĴĮĸŀħĳńĵĨƞŀįŌƟŒĝƟȮœĴƞĪņŒľƟŏĔŇħĔŅĶĶŃėŅĵŏėŊŀĚĨƞŀįŇĺľĬńĚȮŐĸŃ 
œĴƞĔƞŀŒľƟŏĔŇħŀŅĔŅĶŐıƟ 

ĭĶŇļńĪĬŘņĨŅĸĽŋĶŇĬĪĶƢȮěņĔńħ ŴĬŘņĽƟĴĽŅĵĝŌľĴńĔěŅĔŀƟŀĵŵȮŏĮƦĬĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĽƟĴĽŅĵĝŌľĴńĔħƟĺĵŏĝŊŘŀěŋĸŇĬĪĶňĵƢ
ěņŏıŅŃĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶľĴńĔŐŀĸĔŀŁŀĸŐĸŃĔĶħŀŃĞŇĨŇėıĶƟŀĴĔńĬŒĬĩńĚŏħňĵĺȮ
ŐĨĔĨƞŅĚěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨŐĭĭŏħŇĴĪňŗĨƟŀĚŐĵĔĕńŘĬĨŀĬŀŀĔěŅĔĔńĬȮŒĝƟĨƟĬĪŋĬĨŗņȮ 
ĴňĔŅĶŀŀĔŐĭĭŏĮƦĬĵŌĬŇĨĔŅĶįĸŇĨŐĵĔŀŀĔěŅĔĔńĬȮőħĵȮ1ȮĵŌĬŇĨĮĶŃĔŀĭħƟĺĵĩńĚľĴńĔȮ
ěņĬĺĬȮ4ȮĩńĚȮĽŅĴŅĶĩŒľƟįĸįĸŇĨĬŘņĽƟĴĽŅĵĝŌľĴńĔœħƟĮĶŃĴŅĦȮ240ȮĩŉĚȮ280ȮĸŇĨĶ 
ĨƞŀĶŀĭĔŅĶįĸŇĨȮĬŀĔěŅĔĬňŘȮĔĶŃĭĺĬĔŅĶłȮħńĚĔĸƞŅĺĴňėĺŅĴĵŊħľĵŋƞĬĽŌĚȮĽŅĴŅĶĩŏıŇŗĴ
ľĶŊŀĸħěņĬĺĬĩńĚľĴńĔŐĸŃĶŃĭĭĔŅĶŒľƟŀŅĔŅĻŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŇĴŅĦĔŅĶįĸŇĨ 
ĪňŗĨƟŀĚĔŅĶȮœĴƞěņŏĮƦĬĨƟŀĚľĴńĔėĶĭĪŋĔĩńĚȮŐĸŃĽŅĴŅĶĩŏıŇŗĴĮĶŇĴŅĦĔŅĶįĸŇĨœħƟĚƞŅĵ 
ħƟĺĵĔŅĶŏıŇŗĴěņĬĺĬĵŌĬŇĨĕŀĚĔŅĶįĸŇĨ 

ĭĶŇļńĪœĭĶĪƢŀŀĶƢŐĔĬŇėȮěņĔńħ ŴįĸŇĨĳńĦĤƢŏŀŖĬȮıňȮĺňȮĽņľĶńĭľĬŀĬĔĶŃĪŌƟįńĔŵ ŏŀŖĬıňĺňȮľĶŊŀȮNPV (nuclear 
polyhedrosis virus) ŏĮƦĬœĺĶńĽĪňŗĔƞŀŒľƟŏĔŇħőĶėŒĬŐĴĸĚĻńĨĶŌıŊĝȮĴňĮĶŃĽŇĪīŇĳŅıĪņĸŅĵ
ŐĴĸĚĻńĨĶŌıŊĝĽŌĚ ĽŅĴŅĶĩıĭœħƟŒĬĮĶŃŏĪĻœĪĵȮŐĸŃįƞŅĬĔŅĶĪħĽŀĭĺƞŅĮĸŀħĳńĵ 
ĨƞŀĴĬŋļĵƢȮĽńĨĺƢȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮěŉĚœĴƞĴňıŇļĨĔėƟŅĚĭĬıŊĝȮĶĺĴĩŉĚœħƟĶńĭĔŅĶŐĬŃĬņŒľƟŒĝƟ
ŒĬĔŅĶįĸŇĨıŊĝįńĔĮĸŀħĳńĵěŅĔĽŅĶıŇļȮįĸŇĨĳńĦĤƢłȮħńĚĔĸƞŅĺŐĴĸĚĻńĨĶŌıŊĝ 
ĽĶƟŅĚėĺŅĴĨƟŅĬĪŅĬœħƟĝƟŅĔĺƞŅĽŅĶęƞŅŐĴĸĚȮŐĸŃœĴƞıĭĔŅĶħŊŘŀĵŅĨƞŀįĸŇĨĳńĦĤƢłȮŀňĔĪńŘĚȮ
ĴňėĺŅĴŏĜıŅŃŏěŅŃěĚĨƞŀŐĴĸĚĻńĨĶŌıŊĝȮěŉĚĮĸŀħĳńĵĨƞŀŐĴĸĚĻńĨĶŌīĶĶĴĝŅĨŇŐĸŃŐĴĸĚ 
ĪňŗĴňĮĶŃőĵĝĬƢȮĽŅĴŅĶĩĬņœĮŒĝƟĪħŐĪĬĽŅĶŏėĴňĔņěńħŐĴĸĚœħƟ 

ĭĶŇļńĪœŀŀŅĶƢıňĞňȮěņĔńħȮ&ĴľŅĝĬ' ŴĽŌĨĶŀĚėƢĮĶŃĔŀĭĕŀĚīŅĨŋŀŅľŅĶĽņľĶńĭıŊĝœĶƟħŇĬŵȮȮŏĮƦĬĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶ
ĽņľĶńĭŒĝƟŒĬĔŅĶĮĸŌĔıŊĝŐĭĭœŁőħĶőıĬŇĔĽƢȮľĶŊŀŒĝƟĽņľĶńĭĜňħŏıŊŗŀŏĶƞĚĔŅĶŏěĶŇĠŏĨŇĭőĨ
ľĶŊŀĭņĶŋĚĶńĔļŅĨƟĬœĴƟȮĞŉŗĚĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶĬňŘĴňėŋĦĽĴĭńĨŇĪňŗœĴƞŏĮƦĬŀńĬĨĶŅĵĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴĞŉŗĚŐĨĔĨƞŅĚěŅĔĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶĪňŗĴňěņľĬƞŅĵĪńŗĺœĮȮŐĸŃĬŀĔěŅĔĬňŘĵńĚ
ĴňėĺŅĴŏĽĩňĵĶŒĬĔŅĶŏĔŖĭȮ&storability) ŏĬŊŗŀĚěŅĔœĴƞĽĸŅĵĨńĺĚƞŅĵŏĴŊŗŀĩŌĔŐĽĚľĶŊŀėĺŅĴ
ĶƟŀĬȮŐĸŃŏĮƦĬŐľĸƞĚĕŀĚĔĶħŀŃĴŇőĬœĔĸĞňĬŒľƟĔńĭıŊĝœħƟĽŌĨĶŀĚėƢĮĶŃĔŀĭĕŀĚīŅĨŋ
ŀŅľŅĶĽņľĶńĭıŊĝœĶƟħŇĬĬňŘȮĮĶŃĔŀĭħƟĺĵĽŅĶĸŃĸŅĵěŋĸīŅĨŋȮŏľĸŖĔȮĪŀĚŐħĚȮŐĸŃĽńĚĔŃĽňȮ
ĽņľĶńĭŒĝƟĜňħıƞĬĪŅĚŒĭıŊĝȮĶƞĺĴĔńĭĔŅĶŒľƟĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶľĸńĔĪŅĚĶŅĔŒĬĔŅĶ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĮĸŌĔıŊĝŐĭĭœŁőħĶőıĬŇĔĽƢȮőħĵĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶħńĚĔĸƞŅĺ ĴňěŋħŏħƞĬȮėŊŀȮ
ĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶĬňŘȮěŃĝƞĺĵĸħĮĶŇĴŅĦĔŅĶŒĝƟĽŅĶėňŏĸĨĽńĚŏėĶŅŃľƢĕŀĚŏĔļĨĶĔĶȮ
ŏĝƞĬȮŀňħňĪňŏŀȮ&EDTA) ŀňħňħňŏŀĝŏŀȮ&EDDHA) ħňıňĪňŏŀȮ&DPTA) ĞŉŗĚŏĮƦĬŀńĬĨĶŅĵĨƞŀ
īĶĶĴĝŅĨŇŐĸŃĴĬŋļĵƢľŅĔœħƟĶńĭŐĸƟĺĽŃĽĴŒĬĶƞŅĚĔŅĵȮŐĸŃĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶ
ħńĚĔĸƞŅĺĬňŘȮœĴƞŏĮƦĬŀńĬĨĶŅĵȮĽĸŅĵĨńĺœħƟĚƞŅĵȮŐĸŃŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

ĭĶŇļńĪĬıħŅőĮĶħńĔĽƢȮěņĔńħ ŴĬŘņĽƟĴĽŅĵĝŌľĴńĔěŅĔĔĶŃŏĪňĵĴħņŵȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨĔĶŃŏĪňĵĴħņĕŀĚ
ĭĶŇļńĪȮĮĶŃĽĭĮƤĠľŅĔĶŃŏĪňĵĴħņœĴƞįƞŅĬĴŅĨĶģŅĬěņĬĺĬĴŅĔȮĮĶŃĔŀĭĔńĭŏĔŇħĕŀĚ
ŏľĸŊŀĪŇŘĚěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨĔĶŃŏĪňĵĴħņħńĚĔĸƞŅĺȮěŉĚĨƟŀĚĔŅĶŏıŇŗĴĴŌĸėƞŅěŅĔĕŀĚ
ŏľĸŊŀȮĮĶŃĔŀĭĔńĭŒĬĮƤěěŋĭńĬŐĬĺőĬƟĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħħƟŅĬĽŋĕĳŅıĪňŗĴŅĔĕŉŘĬȮ
ěŉĚĨƟŀĚĔŅĶıńĥĬŅĨƞŀĵŀħĔŅĶįĸŇĨĔĶŃŏĪňĵĴħņŏıŇŗĴŏĨŇĴŏĮƦĬĔŅĶįĸŇĨĳńĦĤƢĬŘņĽƟĴĽŅĵĝŌ
ľĴńĔěŅĔĔĶŃŏĪňĵĴħņĕŉŘĬȮĭĶŇļńĪěŉĚœħƟĶƞĺĴĔńĭȮĽĺĪĝ,ȮıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨ
ĬŘņĽƟĴĽŅĵĝŌľĴńĔěŅĔľńĺĔĶŃŏĪňĵĴħņȮőħĵŏĮƦĬĔĶŃĭĺĬĔŅĶįĸŇĨŐĭĭĚƞŅĵȮĞŉŗĚŀŅĻńĵľńĺ
ŏĝŊŘŀěŋĸŇĬĪĶňĵƢĪňŗĴňėĺŅĴěņŏıŅŃȮŒĝƟĔĶŃŏĪňĵĴħņĪňŗįĸŇĨěŅĔĔĶŃŏĪňĵĴĝĬŇħĨƞŅĚȮŕȮœħƟŐĔƞȮ
ĔĶŃŏĪňĵĴĔĸňĭœĪĵıĶƟŀĴŏĮĸŊŀĔȮŏĬŊŘŀĔĶŃŏĪňĵĴěňĬȮŐĸŃĔĶŃŏĪňĵĴěňĬıĶƟŀĴŏĮĸŊŀĔȮĞŉŗĚ
ĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗıńĥĬŅœħƟěŃŒľƟįĸįĸŇĨĕŀĚĬŘņĽƟĴĽŅĵĝŌľĴńĔěŅĔĔĶŃŏĪňĵĴħņĪňŗĴň
ĮĶŇĴŅĦĔĶħŀŃĞŇĨŇėœĴƞĬƟŀĵĔĺƞŅȮ4ȮŏĮŀĶƢŏĞŖĬĨƢȮŐĸŃŏŀĪŅĬŀĸĨŗņĔĺƞŅȮ0.5ȮŏĮŀĶƢŏĞŖĬĨƢȮ
ĞŉŗĚĨĶĚĨŅĴĴŅĨĶģŅĬĕŀĚĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŅľŅĶŐĸŃĵŅȮ&ŀĵ,'ȮŒĝƟĶŃĵŃŏĺĸŅ
ŏıňĵĚȮ60ȮĺńĬȮĳŅĵŒĨƟŀŋĦľĳŌĴŇȮ25ȮĩŉĚȮ32ȮŀĚĻŅŏĞĸŏĞňĵĽȮ 

ħƟŅĬŀŋĨĽŅľĔĶĶĴĪŅĚĔŅĶŐıĪĵƢ  
ĭĶŇļńĪŏĭĶĬĬŇĲƕĨȮěņĔńħ ŴĶŃĭĭľŋƞĬĵĬĨƢŏıŊŗŀĔŅĶĲƘƨĬĲŌĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĕƟŀĻŀĔȮŐĕĬĪƞŀĬĸƞŅĚȮŐĸŃĕƟŀĴŊŀȮ

&WEFRE)ŵȮŏĮƦĬĬĺńĨĔĶĶĴĽņľĶńĭĲƘƨĬĲŌĶƞŅĚĔŅĵĪňŗıńĥĬŅħƟĺĵĔŅĶĬņŏĪėőĬőĸĵňľŋƞĬĵĬĨƢ
ĴŅĮĶŃĵŋĔĨƢĔńĭľĸńĔĔŅĶĲƘƨĬĲŌıŊŘĬģŅĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬȮŏıŊŗŀŒľƟĭŋėĸŅĔĶħƟŅĬĔŅĶĲƘƨĬĲŌ
ĶƞŅĚĔŅĵĴňŀŋĮĔĶĦƢĪňŗĪņŒľƟĔŅĶĪņĚŅĬĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮőħĵĨńĺĶŃĭĭœħƟĶńĭ 
ĔŅĶıńĥĬŅŒľƟĴňĕĬŅħĪňŗĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœĮœħƟŒĬĪŋĔıŊŘĬĪňŗŐĸŃĨŇħĨńŘĚœħƟőħĵĚƞŅĵȮ 
ĴňĶŃĭĭĞŀĲĨƢŐĺĶƢĪňŗŒĝƟĚŅĬĚƞŅĵœĴƞĞńĭĞƟŀĬȮĴňŏĔĴĽƢĪňŗĽĶƟŅĚėĺŅĴŏıĸŇħŏıĸŇĬŒľƟĔńĭįŌƟŒĝƟ
ĕĦŃĪņĔŅĶĲƘƨĬĲŌȮŒĬĕĦŃŏħňĵĺĔńĬįŌƟŒĝƟĽŅĴŅĶĩŏĸŊŀĔĶŌĮŐĭĭĕŀĚĔŅĶĲƘƨĬĲŌœħƟ
ľĸŅĔľĸŅĵĶŌĮŐĭĭĨŅĴĽĩŅĬŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔĸƟŅĴŏĬŊŘŀĕŀĚįŌƟŒĝƟȮĨńŘĚŐĨƞ 
įŌƟĪňŗœĴƞĽŅĴŅĶĩŏėĸŊŗŀĬœľĺŐĕĬœħƟŏŀĚȮěĬĩŉĚįŌƟĪňŗŏėĸŊŗŀĬœľĺŐĕĬœħƟĨŅĴĮĔĨŇŐĨƞĨƟŀĚĔŅĶ
ĮƚŀĚĔńĬĕƟŀĵŉħĨŇħĪňŗŀŅěěŃŏĔŇħĕŉŘĬȮĶĺĴĪńŘĚĶŃĭĭĬňŘĽŅĴŅĶĩŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸĕŀĚįŌƟŒĝƟ
ĕĦŃĪňŗĪņĔŅĶĲƘƨĬĲŌȮŏıŊŗŀŒľƟŐıĪĵƢľĶŊŀįŌƟŏĔňŗĵĺĕƟŀĚĽŅĴŅĶĩĬņĕƟŀĴŌĸĬňŘœĮĺŇŏėĶŅŃľƢįĸ 
ĕŀĚĔŅĶĲƘƨĬĲŌœħƟȮĞŉŗĚĶŃĭĭĬňŘĽŅĴŅĶĩĬņœĮĨŇħĨńŘĚŒĝƟĚŅĬœħƟľĸŅĔľĸŅĵĽĩŅĬĪňŗȮĪńŘĚ
őĶĚıĵŅĭŅĸĕĬŅħŒľĠƞȮěĬĩŉĚĝŋĴĝĬĕĬŅħŏĸŖĔȮľĶŊŀŐĴƟŐĨƞĪňŗŀĵŌƞŀŅĻńĵĕŀĚįŌƟŒĝƟŏŀĚ 

ĭĶŇļńĪŏĭĶĬĬŇĲƕĨȮěņĔńħ ŴĶŃĭĭİƗĔĽĴŀĚőħĵŒĝƟĽńĠĠŅĦĮƚŀĬĔĸńĭȮ&Game-based Neurofeedback 
Swqrck'ŵ ŏĮƦĬŀŋĮĔĶĦƢĨĶĺěĽŀĭŐĸŃĲƘƨĬĲŌėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪĶĚěņŒĬĸńĔļĦŃ 
Game-based scenario ĽņľĶńĭİƗĔİĬĽńĠĠŅĦėĸŊŗĬĽĴŀĚŐĭĭĮƚŀĬĔĸńĭįƞŅĬĔŅĶ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĸƞĬŏĔĴĽƢȮŏıŊŗŀŏıŇŗĴėĺŅĴĽŅĴŅĶĩĕŀĚĽĴŅīŇĔŅĶěħěƞŀŐĸŃėĚĽĳŅıĔŅĶěħěƞŀŒľƟœħƟĬŅĬȮ
ĶĺĴĩŉĚĝƞĺĵİƗĔİĬėĺŅĴěņĝƞĺĚĮĢŇĭńĨŇĚŅĬȮőħĵŀŅĻńĵľĸńĔĔŅĶ Neurofeedback 
Training ŒĬĔŅĶİƗĔİĬĮĶńĭŏĮĸňŗĵĬĶŌĮŐĭĭĕŀĚėĸŊŗĬĽĴŀĚįƞŅĬĔŅĶŏĸƞĬŏĔĴĽƢȮĪņŒľƟįŌƟŏĸƞĬ
ĪĶŅĭĩŉĚĶŃħńĭĽĴŅīŇěħěƞŀĕŀĚĨĬŏŀĚȮŐĸŃŏĶňĵĬĶŌƟŒĬĔŅĶĶńĔļŅĽĳŅĺŃĽĴŅīŇěħěƞŀŒĬĕĦŃ
ŏĸƞĬŏĔĴĽƢȮĞŉŗĚŀŋĮĔĶĦƢĬňŘĽŅĴŅĶĩĨŇħĨńŘĚȮŏėĸŊŗŀĬĵƟŅĵȮŐĸŃŒĝƟĚŅĬœħƟĚƞŅĵȮįƞŅĬĔŅĶĪħĽŀĭ
ŏıŊŗŀĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔńĭĔĸŋƞĴįŌƟĽŌĚŀŅĵŋĮĔĨŇȮŐĸŃĔĸŋƞĴĪňŗŏĶŇŗĴĴňėĺŅĴĽŅĴŅĶĩĔŅĶĶŌƟėŇħ
ĭĔıĶƞŀĚĶŃĵŃŐĶĔȮőħĵĶŃĭĭĬňŘĽŅĴŅĶĩĬņœĮĨŇħĨńŘĚŒĝƟĚŅĬœħƟľĸŅĔľĸŅĵĽĩŅĬĪňŗ 
ĪńŘĚĳŅĵŒĬĻŌĬĵƢĔŅĵĳŅıĭņĭńħȮőĶĚıĵŅĭŅĸĕĬŅħŒľĠƞȮőĶĚıĵŅĭŅĸĕĬŅħŏĸŖĔȮŐĸŃŒĬ
ŀĬŅėĨĽŅĴŅĶĩĕĵŅĵœĮĵńĚĝŋĴĝĬľĶŊŀŐĴƟŐĨƞĪňŗŀĵŌƞŀŅĻńĵĕŀĚįŌƟŒĝƟŏŀĚ 

ĭĶŇļńĪŏĴħŇœĪĴƢȮěņĔńħ ŴŀŋĮĔĶĦƢěńħĪƞŅĽņľĶńĭĔŅĶįƞŅĨńħĕƟŀœľĸƞŐĸŃŐĕĬ (Beach Chair)ŵ ŏĮƦĬŀŋĮĔĶĦƢĪňŗ
ěņŏĮƦĬŒĬĔŅĶįƞŅĨńħįƞŅĬĔĸƟŀĚĽƞŀĚĕƟŀȮĽņľĶńĭįŌƟĪňŗĴňĳŅĺŃįŇħĮĔĨŇĕŀĚľńĺœľĸƞȮŏĝƞĬȮĕƟŀĨƞŀ
ĮĸŅĵĔĶŃħŌĔœľĮĸŅĶƟŅŏĽŊŗŀĴľĶŊŀŀńĔŏĽĭȮĔĶŃħŌĔĚŀĔĪńĭŏĽƟĬŏŀŖĬľńĺœľĸƞȮĳŅĺŃ 
ŏĽƟĬŏŀŖĬľńĺœľĸƞĜňĔȮĕƟŀœľĸƞľĸŋħȮŐĸŃĕƟŀœľĸƞĨŇħȮŏĬŊŗŀĚěŅĔŀŋĮĔĶĦƢĝƞĺĵěńħĪƞŅįƞŅĨńħĪňŗ 
ŒĝƟŀĵŌƞĪńŗĺœĮŒĝƟĚŅĬĵŅĔȮŐıĪĵƢŏĕƟŅĩŉĚĨņŐľĬƞĚįƞŅĨńħĸņĭŅĔȮŐĸŃŏĮƦĬŀŋĮĔĶĦƢĪňŗĨƟŀĚĽńŗĚĞŊŘŀ
ěŅĔĨƞŅĚĮĶŃŏĪĻŏĮƦĬľĸńĔȮĴňĶŅėŅĽŌĚȮĞŉŗĚŀŋĮĔĶĦƢłĪňŗıńĥĬŅĕŉŘĬħńĚĔĸƞŅĺŒĝƟĔĸœĔĶŃĭĭ
ŐĔƠĽĮĶŇĚȮĽŅĴŅĶĩĮĶńĭĶŃħńĭŀĚĻŅĕŀĚĔŅĶŏŀĬœħƟŀŇĽĶŃĨŅĴĨƟŀĚĔŅĶħƟĺĵĭŋėĸŅĔĶŏıňĵĚ
ėĬŏħňĵĺȮĴňĝŋħĶŀĚľńĺœľĸƞĪńŘĚȮ0 ħƟŅĬĪňŗĽŅĴŅĶĩĩŀħŏĕƟŅ+ŀŀĔœħƟȮĪņŒľƟŐıĪĵƢŏĕƟŅĩŉĚěŋħĪňŗ
ěŃįƞŅĨńħœħƟĚƞŅĵȮĴňŏĭŅŃľĬŋĬĻňĶļŃıĶƟŀĴĪňŗĮĶŃėŀĚœĴƞŒľƟĻňĶļŃľĸŋħěŅĔŏĭŅŃŏıŊŗŀ 
ĸħŀńĬĨĶŅĵĪňŗŀŅěŏĔŇħĕŉŘĬĔńĭįŌƟĮƙĺĵĕĦŃįƞŅĨńħȮĝƞĺĵĸħĶŃĵŃŏĺĸŅŒĬĔŅĶĮĶŃĔŀĭĨŇħĨńŘĚȮ
ĸħěņĬĺĬĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢŒĬľƟŀĚįƞŅĨńħȮĝƞĺĵįƞŀĬŐĶĚŒĬĔŅĶĵĔĨńĺįŌƟĮƙĺĵȮĝƞĺĵ
ŒľƟŐıĪĵƢŏĕƟŅĩŉĚěŋħĪňŗĨƟŀĚįƞŅĨńħœħƟĽŃħĺĔȮĸħĶŃĵŃŏĺĸŅŒĬĔŅĶįƞŅĨńħŐĸŃěńħĪƞŅįŌƟĮƙĺĵ
ěŅĔȮ2 ĝńŗĺőĴĚŏľĸŊŀȮ0 ĝńŗĺőĴĚȮŐĸŃĸħĶŃĵŃŏĺĸŅĪňŗįŌƟĮƙĺĵĨƟŀĚıńĔĲƘƨĬěŅĔȮ/ ŏħŊŀĬŏľĸŊŀ
ŏıňĵĚȮ/ ĽńĮħŅľƢŏĪƞŅĬńŘĬ ĬŀĔěŅĔĬňŘĵńĚĽŅĴŅĶĩįĸŇĨœħƟĳŅĵŒĬĮĶŃŏĪĻȮĶŅėŅĨŗņĔĺƞŅ
įĸŇĨĳńĦĤƢĬņŏĕƟŅȮŐĸŃĴňĔŅĶıńĥĬŅĳŅĵŒĨƟėĺŅĴĶƞĺĴĴŊŀĔńĭŐıĪĵƢįŌƟŏĝňŗĵĺĝŅĠȮŐĸŃįƞŅĬ
ĔŅĶĪħĸŀĚŒĝƟĚŅĬěĶŇĚěĬĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬěŅĔŐıĪĵƢŒĬĮƤěěŋĭńĬ 

ĭĶŇļńĪıŇĔĞŅŏĴħȮěņĔńħ ŴŏėĶŊŗŀĚŏŀĔĞŏĶĵƢħŇěŇĪńĸŐĭĭŏėĸŊŗŀĬĪňŗœħƟĕĬŅħŏĸŖĔȮ&@mbggP_wȮN'ŵȮŏĮƦĬ
ŏėĶŊŗŀĚŏŀĔĞŏĶĵƢħŇěŇĪńĸŐĭĭŏėĸŊŗŀĬĪňŗœħƟĕĬŅħŏĸŖĔȮ&Portable Digital Radiography) 
ĞŉŗĚıńĥĬŅĨƞŀĵŀħěŅĔŏėĶŊŗŀĚŏŀĔĞŏĶĵƢħŇěŇĪńĸĽņľĶńĭĩƞŅĵĪĶĺĚŀĔȮ&BodiiRay S) ŏıŊŗŀŒľƟ
ĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĽŃħĺĔŒĬĔŅĶŏėĸŊŗŀĬĵƟŅĵœĮŒĝƟĚŅĬŒĬĪňŗĨƞŅĚȮŕȮĴŅĔĕŉŘĬȮŏľĴŅŃ
ĽņľĶńĭŏŀĔĞŏĶĵƢŀĺńĵĺŃĳŅĵŒĬŐĭĭȮ0ȮĴŇĨŇȮŏıŊŗŀŒĝƟėńħĔĶŀĚŐĸŃĺŇĬŇěĜńĵőĶėȮĨńĺŏėĶŊŗŀĚ 
ĴňĕĬŅħŏĸŖĔȮĽŃħĺĔŒĬĔŅĶŏėĸŊŗŀĬĵƟŅĵœĮŒĝƟĚŅĬŒĬĪňŗĨƞŅĚȮŕȮŐĸŃĽŅĴŅĶĩŐĽħĚįĸĳŅı
ŏŀĔĞŏĶĵƢœħƟĪńĬĪňȮĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚĔņŏĬŇħŏŀĔĞŏĶĵƢȮĜŅĔĶńĭĶńĚĽňħŇěŇĪńĸŐĭĭœĶƟĽŅĵȮ
ėŀĴıŇĺŏĨŀĶƢŐĭĭıĔıŅȮĞŀĲĨƢŐĺĶƢĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸįŌƟĮƙĺĵŐĸŃěńħŏĔŖĭĳŅıĩƞŅĵ
ŏŀĔĞŏĶĵƢŒĝƟĚŅĬĚƞŅĵȮĶŀĚĶńĭėĺŅĴĨƟŀĚĔŅĶĪňŗľĸŅĔľĸŅĵŐĸŃĵŊħľĵŋƞĬȮĽŅĴŅĶĩĨńŘĚėƞŅŐĸŃ
ėĺĭėŋĴĔŅĶĩƞŅĵŏŀĔĞŏĶĵƢħƟĺĵėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĽŃħĺĔȮŒĝƟĶŃĭĭĮĶŃĴĺĸįĸȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

Virtual Grid ŐĪĬĔŅĶŒĝƟȮGrid ěĶŇĚȮĪņŒľƟĮĶŇĴŅĦĶńĚĽňĪňŗįŌƟĮƙĺĵœħƟĶńĭĬƟŀĵĔĺƞŅ
ŏėĶŊŗŀĚŏŀĔĞŏĶĵƢŐĭĭĲƕĸƢĴȮĮĶŃĴĺĸįĸĳŅıȮŐĸŃŐĽħĚĳŅıŏŀĔĞŏĶĵƢŐĭĭħŇěŇĪńĸȮ
&RadiiView Software)  őħĵĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀĔńĭĶŃĭĭěńħŏĔŖĭĽŊŗŀĽŅĶĕƟŀĴŌĸĳŅı
ĪŅĚĔŅĶŐıĪĵƢȮ&PACS) œħƟ 

ĭĶŇļńĪŏĔĶƠĪŏĨŀĶƢĲŅĶƢĴƞŅȮěņĔńħ 
ĭĶŇļńĪȮĮĨĪ,ȮěņĔńħȮ&ĴľŅĝĬ' 

ŴĬŘņĵŅĽņľĶńĭŏėĸŊŀĭįĸŇĨĳńĦĤƢĪňŗĴňėŋĦĽĴĭńĨŇĔĶŀĚİŋƙĬȮPM0,3ŵȮŏĮƦĬĔĶĶĴĺŇīň 
ĔŅĶįĸŇĨĬŘņĵŅŏėĸŊŀĭĺńĽħŋėŀĴıŀĽŇĪĕŀĚœŁħĶŀĔĞňŀŃıŅœĪĨƢŐĸŃœĪĪŅŏĬňĵĴœħŀŀĔœĞėƢȮ
ĽņľĶńĭŏėĸŊŀĭŐįƞĬĬŀĬĺŌĲŏĺĬĕŀĚŏĽƟĬŒĵīĶĶĴĝŅĨŇįĽĴőıĸŇŏŀĽŏĨŀĶƢȮŏıŊŗŀŒĝƟŏĮƦĬŐįƞĬ
ĝńŘĬĔĶŀĚıŇŏĻļŒĬĔŅĶįĸŇĨľĬƟŅĔŅĔŀĬŅĴńĵȮőħĵĴňėŋĦĽĴĭńĨŇŒĬĔŅĶħńĔěńĭİŋƙĬĸŃŀŀĚ 
ĪňŗĴňŀĬŋĳŅėĕĬŅħŏĸŖĔŐĸŃěŋĸŇĬĪĶňĵƢȮĴňĮĶŃĽŇĪīŇĳŅıĔŅĶĮƚŀĚĔńĬİŋƙĬȮPM0,3ȮĴŅĔĔĺƞŅ
ĶƟŀĵĸŃȮ77ȮĽŅĴŅĶĩŒĝƟĮƚŀĚĔńĬőĶėĨŇħĨƞŀŒĬĽĩŅĬĔŅĶĦƢőĶėĨŇħŏĝŊŘŀœĺĶńĽőėőĶĬŅȮ0./7Ȯ
őħĵįƞŅĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĔĶŀĚȮPM0,3ȮASTM F0077ȮěŅĔȮTÜV SÜD 
ĽŇĚėƢőĮĶƢȮŐĸŃĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĔĶŀĚœĺĶńĽȮASTM F0/./ȮěŅĔȮNelson 
Lab ĽľĶńģŀŏĴĶŇĔŅ 

ĭĶŇļńĪȮħň,Ȯħň,ȮŏıŅŏĺŀĶƢȮěņĔńħ ŴĕňŘįŉŘĚĽņľĶńĭľƟŅĴŏĸŊŀħěŅĔĔĶŃħŌĔĪňŗĽĸŅĵĨńĺœħƟĪňŗĴňĽƞĺĬįĽĴĕŀĚŐĮƚĚħńħŐĮĶŵȮŏĮƦĬ
įĸĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩŒĝƟĚŅĬĽņľĶńĭĔŅĶľƟŅĴŏĸŊŀħĪňŗŀŀĔěŅĔĔĶŃħŌĔœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŏĪňĵĭŏėňĵĚĔńĭĕňŘįŉŘĚľƟŅĴŏĸŊŀħĪňŗŀŀĔěŅĔĔĶŃħŌĔŐĭĭœĴƞĽĸŅĵĨńĺĪňŗĴň 
ĔŅĶŒĝƟĚŅĬĪńŗĺœĮȮŐĨƞěŃĴňĸńĔļĦŃĔŅĶŒĝƟĚŅĬĪňŗŐĨĔĨƞŅĚŏĸŖĔĬƟŀĵȮőħĵįŌƟĮƙĺĵŀŅĽŅĽĴńėĶ 
ĪňŗœħƟĶńĭĔŅĶŒĝƟĚŅĬĕňŘįŉŘĚľƟŅĴŏĸŊŀħĪňŗŀŀĔěŅĔĔĶŃħŌĔŐĭĭĽĸŅĵĨńĺœħƟıĭĺƞŅȮĴňĽŋĕĳŅıħňȮ
œĴƞıĭĳŅĺŃŐĪĶĔĞƟŀĬěŅĔĔŅĶįƞŅĨńħŐĨƞŀĵƞŅĚŒħĪŋĔĶŅĵȮŐĸŃĴňįĸŏĸŊŀħěŅĔĔŅĶĨĶĺě
ĨŇħĨŅĴĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶŀĵŌƞŒĬŏĔĦĤƢĮĔĨŇ 

ĭĶŇļńĪěň,ŏŀŖĴ,œħŐŀĔĬŀĽĨŇĔȮěņĔńħ ŴĝŋħĨĶĺěľŅŏĝŊŘŀœĺĶńĽȮSARS-CoV-0ȮħƟĺĵŏĪėĬŇėŐĸĴĮƝŏĮĸňŗĵĬĽňŒĬĕńŘĬĨŀĬŏħňĵĺȮ
&4ȮĵňĬ'ŵȮŏĮƦĬĝŋħĨĶĺěľŅŏĝŊŘŀœĺĶńĽȮSARS-CoV-2ȮĪňŗŏĮƦĬĽŅŏľĨŋĕŀĚőĶėőėĺŇħȮ19 
ħƟĺĵŏĪėĬŇėŐĸĴĮƝŏĮĸňŗĵĬĽňŐĭĭĚƞŅĵŒĬĕńŘĬĨŀĬŏħňĵĺȮ(Colorimetric LAMP-XO)  
őħĵıńĥĬŅĨƞŀĵŀħěŅĔįĸĚŅĬĺŇěńĵŏħŇĴħƟĺĵĔŅĶŀŀĔŐĭĭœıĶŏĴŀĶƢĝŋħŒľĴƞĪňŗĽŅĴŅĶĩ
ĽƞĚŏĽĶŇĴŒľƟĝŋħĨĶĺěĴňėĺŅĴėĺŅĴěņŏıŅŃŐĸŃŐĴƞĬĵņĕŉŘĬȮőħĵĴňĨņŐľĬƞĚĪňŗœıĶŏĴŀĶƢ
ĽŅĴŅĶĩěńĭœħƟŏıŇŗĴĕŉŘĬŏĮƦĬȮ4 ĵňĬȮĪńŘĚĬňŘ ĝŋħĨĶĺěłȮħńĚĔĸƞŅĺŒľƟįĸĔŅĶĪħĽŀĭĳŅĵŒĬȮ 
1ȮĝńŗĺőĴĚȮĞŉŗĚĶĺħŏĶŖĺĔĺƞŅĺŇīňĔŅĶĨĶĺěŐĭĭȮrealȮtime RT-PCR ĽŅĴŅĶĩŀƞŅĬįĸ 
œħƟħƟĺĵĨŅŏĮĸƞŅőħĵœĴƞĨƟŀĚŒĝƟįŌƟŏĝňŗĵĺĝŅĠȮĶĺĴĪńŘĚĴňėĺŅĴœĺȮ&sensitivity)ȮėĺŅĴěņŏıŅŃȮ
&specificity) ėĺŅĴŐĴƞĬĵņȮ&accuracy) ĽŌĚȮŐĸŃįƞŅĬĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬ 
ěŅĔĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŅľŅĶŐĸŃĵŅȮ&ŀĵ,' 

ĭĶŇļńĪŏŀĽĞňěňȮŐıėŏĔěěŇŘĚȮěņĔńħȮ
&ĴľŅĝĬ' 

ŴĝŋħĨĶĺěĽņľĶńĭĔŅĶėńħĔĶŀĚĔŅĶĨŇħŏĝŊŘŀĔƞŀőĶėœĺĶńĽőėőĶĬŅŵȮľĶŊŀȮNanoCovid-
/7 Antigen Rapid TestȮŏĮƦĬĝŋħĨĶĺěľŅŐŀĬĨŇŏěĬĕŀĚŏĝŊŘŀœĺĶńĽĔƞŀőĶėőėĺŇħȮ19Ȯ 
ěŅĔĨńĺŀĵƞŅĚľĸńĚőıĶĚěĴŌĔȮ&nasopharyngeal swab)ȮŀŅĻńĵľĸńĔĔŅĶĔŅĶĨĶĺěľŅ
őĴŏĸĔŋĸŏĮƚŅľĴŅĵŀĵƞŅĚěņŏıŅŃŐĸŃĶĺħŏĶŖĺȮħƟĺĵŏĪėĬŇėŀŇĴĴŌőĬőėĶĴŅőĨĔĶŅĲƖĝĬŇħœľĸ
ŒĬŐĬĺĶŅĭȮ&lateral flow immunochromatographic assay, LFA) ĴňėĺŅĴěņŏıŅŃȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

&specificity) ėĺŅĴœĺȮ&sensitivity) ŐĸŃėĺŅĴŐĴƞĬĵņĽŌĚȮĮĶŃĽŇĪīŇĳŅıŐĸŃ
ėĺŅĴěņŏıŅŃĽŀħėĸƟŀĚĔńĭĺŇīňĴŅĨĶģŅĬȮŐĸŃĴňįĸĔŅĶĪħĽŀĭĪŅĚėĸŇĬŇĔĶƞĺĴĔńĭėĦŃ
ŐıĪĵĻŅĽĨĶƢȮőĶĚıĵŅĭŅĸĶŅĴŅīŇĭħňȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĝŋħĨĶĺěłȮħńĚĔĸƞŅĺ
ĮĶŃĔŀĭħƟĺĵȮĨĸńĭĝŋħĨĶĺěȮĔƟŅĬŏĔŖĭĨńĺŀĵƞŅĚȮľĸŀħĭĶĶěŋĬŘņĵŅĝŋħĨĶĺěȮľĸŀħľĵħȮ
ŐĸŃĞŀĚĭĶĶěŋĨĸńĭĝŋħĨĶĺěȮŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅȮ/ȮĮƖȮŀŋĦľĳŌĴŇěńħŏĔŖĭȮ2+1. 
ŀĚĻŅŏĞĸŏĞňĵĽ ŒĝƟĚŅĬĚƞŅĵȮŀƞŅĬŐĸŃŐĮĸįĸœħƟħƟĺĵĨŅŏĮĸƞŅȮ&easy visualization)  
őħĵœĴƞĨƟŀĚŒĝƟŏėĶŊŗŀĚĴŊŀıŇŏĻļȮŀňĔĪńŘĚĽŅĴŅĶĩĸħĶŃĵŃŏĺĸŅŒĬĔŅĶĨĶĺěľŅŏĝŊŘŀ 
őħĵŒľƟįĸĔŅĶĪħĽŀĭĶĺħŏĶŖĺĳŅĵŒĬȮ/3ȮĬŅĪň 

ĭĶŇļńĪħŇěŇĪńĸȮŀŀĶƢőīĮƕħŇĔĽƢȮőĞĸŌĝńĬȮ
ěņĔńħ 

ŴŐįƞĬħŅĴĔĶŃħŌĔľĬƟŅŐĕƟĚĽƞĺĬĮĸŅĵŵ ŒĬĮƤěěŋĭńĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢİƤĚŒĬĮĶŃŏĳĪ 

ŐįƞĬőĸľŃħŅĴĔĶŃħŌĔŐĸŃĽĔĶŌĵŉħȮĪňŗŒĝƟŒĬĔŅĶĶńĔļŅĪŅĚĔĶŃħŌĔŐĸŃĕƟŀŒĬĮĶŃŏĪĻœĪĵ

ĴňĴŌĸėƞŅĶĺĴĔĺƞŅȮ500 ĸƟŅĬĭŅĪĨƞŀĮƖȮŐĸŃĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĞŉŗĚĽƞĺĬŒľĠƞ

ŏĮƦĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢĪňŗĨƟŀĚĬņŏĕƟŅěŅĔĨƞŅĚĮĶŃŏĪĻȮŐĸŃĩŌĔŀŀĔŐĭĭőħĵŀŅĻńĵ 

ĔŅĵĺŇĳŅėĕŀĚĝŅĺĨŃĺńĬĨĔŏĮƦĬľĸńĔȮĞŉŗĚĴńĔŏĔŇħĮƤĠľŅŒĬŏĝŇĚėĸŇĬŇĔŐĸŃĽƞĚįĸĩŉĚ

ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĶńĔļŅŒľƟŏĕƟŅĔńĭĽĶňĶŃĕŀĚėĬœĪĵȮȮĽĺĪĝ,ěŉĚœħƟĶƞĺĴĴŊŀĔńĭȮ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŐĸŃ

ĭĶŇļńĪłȮĶƞĺĴħņŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀŀŀĔŐĭĭŐįƞĬőĸľŃħŅĴĔĶŃħŌĔĪňŗŏľĴŅŃĽĴ

ĔńĭįŌƟĮƙĺĵœĪĵȮĶĺĴĩŉĚŐįƞĬőĸľŃħŅĴĔĶŃħŌĔĪňŗŏľĴŅŃĽĴĔńĭįŌƟĮƙĺĵŏĜıŅŃĭŋėėĸȮĬņĴŅ

ĭŌĶĦŅĔŅĶĔńĭŏĪėőĬőĸĵňħŇěŇĪńĸȮĪņŒľƟŏĔŇħŏĮƦĬŐıĸĨĲŀĶƢĴħŇěŇĪńĸĪŅĚĔĶŃħŌĔŐĸŃĕƟŀĪňŗ

ıńĥĬŅŏŀĚĳŅĵŒĬĮĶŃŏĪĻȮĞŉŗĚĴňĔŅĶıńĥĬŅŐįƞĬħŅĴĔĶŃħŌĔȮ5ȮĝŇŘĬĽƞĺĬȮœħƟŐĔƞȮ1)ȮŐįƞĬ

ħŅĴĔĶŃħŌĔŏĶŏħňĵĽĽƞĺĬĮĸŅĵȮ2) ŐįƞĬħŅĴĔĶŃħŌĔĨƟĬŐĕĬĽƞĺĬĨƟĬȮ3) ŐįƞĬħŅĴĔĶŃħŌĔ

ĨƟĬĕŅĽƞĺĬĮĸŅĵȮ4)ȮŐįƞĬħŅĴĔĶŃħŌĔľĬƟŅŐĕƟĚĽƞĺĬĨƟĬȮŐĸŃ 5) ŐįƞĬħŅĴĔĶŃħŌĔ 

ľĬƟŅŐĕƟĚĽƞĺĬĮĸŅĵȮĞŉŗĚěŋħŏħƞĬĕŀĚįĸĚŅĬĺŇěńĵȮėŊŀȮĔŅĶĪņŐįƞĬőĸľŃħŅĴĔĶŃħŌĔľĬƟŅ

ŐĕƟĚĽƞĺĬĮĸŅĵĪňŗıńĥĬŅĕŉŘĬĬńŘĬĴňėŋĦĳŅıŐĸŃŏľĴŅŃĽĴĔńĭįŌƟĮƙĺĵŏĜıŅŃĭŋėėĸȮŐĸŃ

ĽĶňĶŃĕŀĚėĬœĪĵȮĽƞĚįĸŒľƟĭĶŇļńĪĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵŀŋĮĔĶĦƢħŅĴĔĶŃħŌĔȮ&Bone 

Fixation Implant) ĕƟŀŏĪňĵĴȮ&Joint Arthroplasty) ŐĸŃŀŋĮĔĶĦƢŐĭĭŏĜıŅŃĭŋėėĸȮ

&Personalized Implant) ĪňŗĴňėŋĦĳŅıŏıŊŗŀĔŅĶĶńĔļŅıĵŅĭŅĸħƟŅĬĔĶŃħŌĔŐĸŃĕƟŀĪňŗ

ŏľĴŅŃĽĴŒľƟŐĔƞįŌƟĮƙĺĵĝŅĺœĪĵŐĸŃĝŅĺŏŀŏĝňĵ 

ĭĶŇļńĪĬŅĬĴňĭŋƠėĽƢȮěņĔńħ ŴĚŅĬĺĶĶĦĔĶĶĴĕŀĚľĬńĚĽŊŀŀŅľŅĶŏıŊŗŀŀĬŅėĨŵ őħĵĭĶŇļńĪœħƟĴňėĺŅĴĶƞĺĴĴŊŀĔńĭȮ
ĽĺĪĝ,ȮőħĵİƙŅĵĺŇĝŅĔŅĶȮľĸńĔĽŌĨĶȮŐĸŃĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮœħƟŏĕňĵĬľĬńĚĽŊŀȮŀŅľŅĶŏıŊŗŀ
ŀĬŅėĨȮĞŉŗĚĴňŏĬŊŘŀľŅĝƞĺĵıńĥĬŅėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŒľĴƞȮŕȮȮĪňŗĽŅĴŅĶĩĬņĴŅěńħ
ĔŇěĔĶĶĴĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬŒľƟįŌƟŏĶňĵĬįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇȮĨĸŀħěĬĪņĔŇěĔĶĶĴĪňŗ
ľĸŅĔľĸŅĵĨŅĴĭĶŇĭĪĕŀĚĨĬŏŀĚœħƟŀĵƞŅĚŏĨŖĴĻńĔĵĳŅıȮĝƞĺĵĽĶƟŅĚŐĶĚĭńĬħŅĸŒěȮ
ĽƞĚŏĽĶŇĴŒľƟŏĔŇħĪńĔļŃĬņœĮĽŌƞĔŅĶıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĳŅıĨƞŀȮŐĸŃŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ
ĬňŘȮŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĮĶŃŏĪĻȮŏıŊŗŀĽĶƟŅĚĽńĚėĴ
ŐľƞĚĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃŏĪĻĨƞŀœĮ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĭĶŇļńĪŐėĬĪĶńĽȮěņĔńħ ŴĔĶĶĴĺŇīňŏĨĶňĵĴőĮĶĨňĬĶňėŀĴĭŇŐĬĬĪƢŀňıŇŏħŀĶƢĴńĸőĔĶĪŐĲĔŏĨŀĶƢĕŀĚĴĬŋļĵƢŵȮ
ĮƤěěŋĭńĬįĸŇĨĳńĦĤƢŏĺĝĽņŀŅĚœħƟĶńĭėĺŅĴĬŇĵĴŀĵƞŅĚĽŌĚȮŐĸŃĴňĽŅĶŀŀĔķĪīŇśĪňŗĴňėŋĦĽĴĭńĨŇ
ŒľƟŏĸŊŀĔŒĝƟľĸŅĔľĸŅĵȮĪŅĚĪňĴĺŇěńĵĽĺĪĕ,ȮěŉĚŒľƟėĺŅĴĽĬŒěĪňŗěŃıńĥĬŅŐĸŃĴŋƞĚŏĬƟĬĔŅĶ
ŒĝƟőĮĶĨňĬĶňėŀĴĭŇŐĬĬĪƢŀňıŇŏħŀĶƢĴńĸőĔĶĪŐĲĔŏĨŀĶƢȮ&Epidermal Growth Factor 
ľĶŊŀȮőĮĶĨňĬȮEGF) ĞŉŗĚŏĮƦĬőĮĶĨňĬėŋĦĳŅıĽŌĚĪňŗŒĝƟŒĬŏėĶŊŗŀĚĽņŀŅĚĪńŗĺőĸĔȮŐĨƞ
ĳŅĵŒĬĮĶŃŏĪĻœĪĵĵńĚœĴƞėƞŀĵĴňįŌƟįĸŇĨȮŏĬŊŗŀĚěŅĔĨƟĬĪŋĬĪňŗĽŌĚȮĪňĴĺŇěńĵěŉĚıńĥĬŅ
ĔĶŃĭĺĬĔŅĶįĸŇĨőħĵŒĝƟŏĪėőĬőĸĵňȮDNA Recombinant ŐĸŃıńĥĬŅĺńĽħŋŀŀĔķĪīŇś
ĽņľĶńĭŏėĶŊŗŀĚĽņŀŅĚŐĸŃĔŅĶŐıĪĵƢȮěŅĔĽŅĶőĮĶĨňĬĭĶŇĽŋĪīŇśĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŀŀĔķĪīŇśĽŌĚȮőħĵĴňěŋħŏħƞĬȮėŊŀȮĔŅĶĬņőĮĶĨňĬȮEGF ĞŉŗĚŏĮƦĬőĮĶĨňĬĪňŗŒĝƟŏĮƦĬĽƞĺĬĮĶŃĔŀĭ
œħƟĪńŘĚŒĬŏĺĝĽņŀŅĚŐĸŃĵŅȮĴňėŋĦĽĴĭńĨŇŒĬĔŅĶĸħŏĸŊŀĬĶŇŘĺĶŀĵȮĝƞĺĵĝŃĸŀėĺŅĴŏĽŊŗŀĴĕŀĚ
ŏĞĸĸƢįŇĺȮĝƞĺĵĽĴŅĬŐįĸȮŐĸŃĴňėĺŅĴĮĸŀħĳńĵĽŌĚȮĴŅįĸŇĨŏĮƦĬįĸŇĨĳńĦĤƢŏĺĝĽņŀŅĚ
ėŋĦĳŅıĽŌĚȮŐĸŃĶŇŏĶŇŗĴĔƞŀĨńŘĚĭĶŇļńĪőħĵĪňĴĺŇěńĵȮĽĺĪĝ,ȮŏĮƦĬĽĨŅĶƢĪŀńıȮĺŇěńĵıńĥĬŅ
őĮĶĨňĬȮEGFD ĶĺĴĩŉĚįĸŇĨŐĸŃěņľĬƞŅĵįĸŇĨĳńĦĤƢŏĺĝĽņŀŅĚėŋĦĳŅıĽŌĚȮŒĬĶŅėŅĪňŗ
ŏĕƟŅĩŉĚœħƟ 

ħƟŅĬŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨ  
īĬŅėŅĶŏıŊŗŀĔŅĶŏĔļĨĶŐĸŃĽľĔĶĦƢ
ĔŅĶŏĔļĨĶ 

ŴĶŃĭĭĭĶŇľŅĶěńħĔŅĶıŇıŇīĳńĦĤƢŐĭĭŏėĶŊŀĕƞŅĵȮ&Museum Pool)ŵȮŏĮƦĬĶŃĭĭĭĶŇľŅĶ
ěńħĔŅĶŏĬŊŘŀľŅĬņĝĴıŇıŇīĳńĦĤƢĪňŗĽŃħĺĔĪńŘĚĳńĦĤŅĶńĔļƢŐĸŃįŌƟŏĵňŗĵĴĝĴȮőħĵĳńĦĤŅĶńĔļƢ
ĽŅĴŅĶĩĽĶƟŅĚŏĬŊŘŀľŅĬņĝĴœħƟħƟĺĵĨĬŏŀĚȮĽƞĺĬįŌƟŏĵňŗĵĴĝĴĬńŘĬŏıňĵĚħŅĺĬƢőľĸħŐŀĮıĸŇŏėĝńĬ
ŏıňĵĚėĶńŘĚŏħňĵĺȮĔŖĽŅĴŅĶĩŒĝƟœħƟĔńĭĪŋĔıŇıŇīĳńĦĤƢŒĬŏėĶŊŀĕƞŅĵȮMuseum PoolȮőħĵŏĮƦĬ
ĶŃĭĭĪňŗĽŅĴŅĶĩĽĶƟŅĚŏĬŊŘŀľŅŐĸŃĭĶŇľŅĶěńħĔŅĶœħƟĚƞŅĵȮĪńŘĚĕƟŀĴŌĸȮĳŅıȮĕƟŀėĺŅĴȮŏĽňĵĚȮ
ĶĺĴĪńŘĚĽŅĴŅĶĩŏĔŖĭĽĩŇĨŇĔŅĶŏĵňŗĵĴĝĴĚŅĬȮŐĸŃĝƞĺĵĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĬńĔĪƞŀĚŏĪňŗĵĺœħƟȮ
ĽŅĴŅĶĩŒĝƟœħƟĔńĭĪńŘĚĽĴŅĶƢĨőĲĬȮŐĸŃŐĪŖĭŏĸŖĨȮĶŀĚĶńĭĪńŘĚĶŃĭĭȮAndroid ŐĸŃȮiOS ŀňĔĪńŘĚ
ŐŀĮıĸŇŏėĝńĬĴňĕĬŅħŏĸŖĔȮĮĶŃľĵńħıŊŘĬĪňŗľĬƞĺĵėĺŅĴěņȮĝƞĺĵŒľƟŏħŖĔŐĸŃŏĵŅĺĝĬœĪĵŏĶňĵĬĶŌƟ
ĮĶŃĺńĨŇĻŅĽĨĶƢœħƟŀĵƞŅĚĽĬŋĔĽĬŅĬȮŀňĔĪńŘĚĵńĚĶŀĚĶńĭĔŅĶŒĝƟĚŅĬœħƟľĸŅĵĳŅļŅȮĪņŒľƟ
ĬńĔĪƞŀĚŏĪňŗĵĺĝŅĺĨƞŅĚĝŅĨŇŏĕƟŅŒěĺńĥĬīĶĶĴœĪĵœħƟĴŅĔĕŉŘĬȮĬŀĔěŅĔĬňŘĵńĚĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟœħƟľĸŅĔľĸŅĵȮŏĝƞĬȮĚŅĬŐĽħĚĽŇĬėƟŅȮĬŇĪĶĶĻĔŅĶľĴŋĬŏĺňĵĬȮőĭĶŅĦĽĩŅĬȮ
ŐľĸƞĚėĺŅĴĶŌƟŒĬĝŋĴĝĬȮľĶŊŀěŋħĪƞŀĚŏĪňŗĵĺȮŏĮƦĬĨƟĬ 

ĭĶŇļńĪŏŀŏĝňĵȮĽĨŅĶƢȮŏĪĶħȮěņĔńħ ŴĴńĸĨŇŏŀĬœĞĴƢĪňŗŒĝƟĵƞŀĵŐĮƚĚŐĸŃŐĺĔĞƢěŅĔŏĽƟĬŒĵīĶĶĴĝŅĨŇŵȮĴńĸĨŇŏŀĬœĞĴƢŏĮƦĬ
ŏŀĬœĞĴƢĽņľĶńĭĔŅĶĸŀĔŐĮƚĚŐĸŃĔņěńħĽŇŗĚĽĔĮĶĔĭĬįƟŅİƚŅĵŐĭĭĕńŘĬĨŀĬŏħňĵĺȮįĸŇĨ
ěŅĔĔŅĶľĴńĔŏĻļĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶĪňŗĴňĔŇěĔĶĶĴĕŀĚĪńŘĚŏŀĬœĞĴƢŀŃœĴŏĸĽŐĸŃ
ŏıėĨŇŏĬĽĽŅĴŅĶĩĪņĚŅĬœħƟħňŒĬĝƞĺĚıňŏŀĝŐĸŃŀŋĦľĳŌĴŇĪňŗŒĔĸƟŏėňĵĚĔńĬ ĽŅĴŅĶĩĬņœĮŒĝƟ
ĪħŐĪĬĔŅĶŒĝƟĽŅĶŏėĴňĪňŗŒĝƟŒĬĶŃĭĭœħƟĶƟŀĵĸŃȮ/.. ĪņŒľƟœĴƞĽƞĚįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴȮĝƞĺĵĸħĔŅĶŒĝƟĬŘņȮėƞŅŒĝƟěƞŅĵŒĬĔŅĶĭņĭńħĬŘņŏĽňĵȮĝƞĺĵĸħĕńŘĬĨŀĬŒĬ
ĔĶŃĭĺĬĔŅĶŏĨĶňĵĴįƟŅȮĸħıĸńĚĚŅĬŐĸŃĨƟĬĪŋĬĔŅĶįĸŇĨőħĵĶĺĴ ĞŉŗĚěŃĔƞŀŒľƟŏĔŇħ
ĮĶŃőĵĝĬƢŐĔƞĔĸŋƞĴŀŋĨĽŅľĔĶĶĴįĸŇĨĽŇŗĚĪŀȮŐĸŃĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĭĶŇļńĪŏŀĽĞňěňȮőĸěŇĽĨŇĔĽƢȮŐĴŏĬěŏĴƟĬĪƢȮ
ěŜŅĔńħ 

ŴĶŃĭĭĶŃĭŋĨņŐľĬƞĚĳŅĵŒĬŀŅėŅĶȮ&LCARCAȮGlbmmpȮNmqgrgmlgleȮNj_rdmpk'ŵ 
ŏĮƦĬĶŃĭĭĶŃĭŋĨņŐľĬƞĚĳŅĵŒĬŀŅėŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮ/'ȮUser Interface (UI)  
0'ȮNECTEC Indoor Positioning Platform 1'ȮActive floor Plan Database ŐĸŃȮ
2'ȮCommunication Channel (Bluetooth ľĶŊŀȮUltra-Wide Band) őħĵįĸĚŅĬĴň
ěŋħŏħƞĬȮħńĚĬňŘȮ/'ȮĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶŐĭĭœĶƟĽŅĵȮĭĸŌĪŌīıĸńĚĚŅĬĨŗņȮ
&Bluetooth Low Energy) ŏıŊŗŀŏĮƦĬĔŅĶĶŃĭŋĨŜŅŐľĬƞĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħŏĺĸŅőħĵ
ŒĝƟıĸńĚĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĶŃĵŃŏĺĸŅŒĬĔŅĶŒĝƟĚŅĬĮƚŅĵĶŃĭŋĨŜŅŐľĬƞĚĪňŗĵŅĺĬŅĬ
ĕŉŘĬȮ0'ȮĴňĔŅĶŏĝŊŗŀĴĨƞŀĕƟŀĴŌĸĔńĭĨŜŅŐľĬƞĚįƞŅĬŏėĶŊŀĕƞŅĵȮWi-Fi ĪňŗĴňĔŅĶŒĝƟĚŅĬŐıĶƞľĸŅĵ
ŀĵŌƞĳŅĵŒĬŀŅėŅĶȮĪŜŅŒľƟĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶĨŇħĨńŘĚĶŃĭĭĶŃĭŋĨŜŅŐľĬƞĚœħƟ 
ĽƞĺĬľĬŉŗĚȮŐĸŃȮ1'ȮŒĝƟŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴĨƞŀŏėĶŊŀĕƞŅĵĽŜŅľĶńĭȮInternet of Things 
(IoT) ŐĸŃŒĝƟĮĶŃőĵĝĬƢěŅĔȮCloud Computing Platform ĪňŗĝƞĺĵĮĶŃĴĺĸįĸ 
ĔŅĶĶŃĭŋĨŜŅŐľĬƞĚȮŐĽħĚįĸŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĞŉŗĚĽŅĴŅĶĩĕĵŅĵœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĔŅĶŒĝƟĚŅĬŒĬŀĬŅėĨ 

ĭĶŇļńĪĪň,ŏŀ,ŏŀĽ,ȮėŀĶƢĮŀŏĶĝńŗĬȮěŜŅĔńħ ŴŐįĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢŵ ĮĶŃĔŀĭħƟĺĵȮ/'ȮŐįĚőĞĸŅĶƢŏĞĸĸƢĝńŘĬħƟŅĬľĸńĚŏĮƦĬ 
ŀŃėĶŇőĸœĬœĨĶĸƢ+ĭŇĺĪŅœħŀňĬ+ĽœĨĶňĬȮŏĮƦĬŐįĚőĞĸŅĶƢŏĞĸĸƢŐĭĭĔńĬĽŅħĪňŗĴňĬŘņľĬńĔŏĭŅ
ĔĺƞŅŐįĚőĞĸŅĶƢŏĞĸĸƢőėĶĚĽĶƟŅĚĪńŗĺœĮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮőėƟĚĚŀœħƟĶŃħńĭĬŉĚȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŏĮƦĬĔńĬĽŅħőĞĸŅĶƢȮľĶŊŀŏĮƦĬĽƞĺĬŀŊŗĬȮŕȮĕŀĚŀŅėŅĶœħƟȮ0'ȮŐįĚőĞĸŅĶƢŏĞĸĸƢ
őėĶĚĽĶƟŅĚȮPET-ACM ľĶŊŀȮŐįĚőĞĸŅĶƢŏĞĸĸƢĝńŘĬħƟŅĬľĸńĚŏĮƦĬŀĸŌĴŇŏĬňĵĴėŀĴőıĽŇĨȮ
ĽŅĴŅĶĩĨŇħĨńŘĚĭĬľĸńĚėŅŏĴĪńĸĝňĪľĶŊŀŏĮƦĬįĬńĚŀŅėŅĶœħƟőħĵœĴƞĨƟŀĚĴňőėĶĚĽĶƟŅĚĶŀĚĶńĭȮ
ŐĸŃĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬĽňıŊŘĬľĸńĚĕŀĚŐįĚőĞĸŅĶƢŏĞĸĸƢœħƟȮŐĸŃȮ1'ȮŐįĚŏĞĸĸƢ
ŐĽĚŀŅĪŇĨĵƢĬŘņľĬńĔŏĭŅĽņľĶńĭĔŅĶĨŇħĨńŘĚĚƞŅĵȮĴňĬŘņľĬńĔŏĭŅȮŐĨƞĵńĚėĚėĺŅĴŐĕŖĚŐĶĚŏıŊŗŀ
ĬņœĮĨŇħĨńŘĚĭĬŐįƞĬľĸńĚėŅŏĴĪńĸĝňĪőħĵœĴƞŒĝƟĝŋħĶŅĚĵŉħŐįĚŏĞĸĸƢľĶŊŀŏĽĶŇĴėĺŅĴ
ŐĕŖĚŐĶĚŒľƟŐĔƞőėĶĚĽĶƟŅĚĪňŗĴňŀĵŌƞŏħŇĴȮőħĵĴňĬŘņľĬńĔĨƞŀĨŅĶŅĚŏĴĨĶĬƟŀĵĔĺƞŅŐįĚőėĶĚĽĶƟŅĚ
ĴŅĨĶģŅĬĪńŗĺœĮȮ&Glass-Tedlar Backsheet) ĩŉĚĶƟŀĵĸŃȮ03ȮŐĸŃĴňėƞŅĔņĸńĚœĲĲƚŅ
ĮĶŃĴŅĦȮ1.ȮĺńĨĨƢĨƞŀŐįĚȮ&/..ȮĺńĨĨƢĨƞŀĨŅĶŅĚŏĴĨĶ'ȮĬŀĔěŅĔĬňŘŐįĚŏĞĸĸƢĬňŘĵńĚĴň
ėŋĦĽĴĭńĨŇĔŉŗĚĽƞŀĚįƞŅĬŐĽĚȮĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŏĮƦĬľĸńĚėŅőĶĚŏĶŊŀĬĔŅĶŏĔļĨĶœħƟ
ŀňĔħƟĺĵ 

ĭĶŇļńĪőĔĶŏĭĽĪƢėŀĶƢőıŏĶĝńŗĬȮěņĔńħ ŴőĮĶŐĔĶĴĺńħĕĬŅħŀŅľŅĶĽńĨĺƢŀńĨőĬĴńĨŇȮŏıŊŗŀŒĝƟŒĬĔŅĶėĺĭėŋĴėŋĦĳŅıĔŅĶįĸŇĨŵȮ
ľĶŊŀȮSAIWAT (Saving And Intelligent softWare for Automatic measurement 
Technology)ȮŏĮƦĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĺŇĝńĬĔńĭĚŅĬĨĶĺěĽŀĭĕĬŅħ
ŀŅľŅĶĽńĨĺƢŒĬŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨŀŅľŅĶĽńĨĺƢĬŘņȮĝƞĺĵŒľƟĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶ
ĽńĨĺƢœħƟĕĬŅħŀŅľŅĶŏĴŖħĨŅĴĴŅĨĶģŅĬȮőħĵőĮĶŐĔĶĴłȮĬňŘȮĽŅĴŅĶĩĺńħėĺŅĴĽŌĚŐĸŃ 
ŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĕŀĚŀŅľŅĶŏĴŖħœħƟŀĵƞŅĚŀńĨőĬĴńĨŇȮĽŅĴŅĶĩĺńħĕĬŅħŀŅľŅĶĪňŗĴň 
ĕĬŅħŏĸŖĔĴŅĔȮĞŉŗĚĵŅĔŒĬĔŅĶŒĝƟĴŊŀěńĭĺńħȮőħĵĽŅĴŅĶĩĺńħıĶƟŀĴĔńĬœħƟĨńŘĚŐĨƞȮ 
/..+/*...ȮŏĴŖħȮőħĵŒĝƟŏĺĸŅœĴƞĬŅĬĕŉŘĬŀĵŌƞĔńĭĕĬŅħĕŀĚŀŅľŅĶŏĴŖħȮ&ĮĶŃĴŅĦȮ/+1Ȯ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĬŅĪň'ȮĽŅĴŅĶĩĪņĚŅĬĨƞŀŏĬŊŗŀĚŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬȮĶĺĴĪńŘĚĽŅĴŅĶĩŏıŇŗĴĽŏĮėŀŅľŅĶœħƟ
œĴƞěņĔńħȮŀňĔĪńŘĚĽŅĴŅĶĩĽĶƟŅĚĽĶŋĮĶŅĵĚŅĬĔŅĶĨĶĺěĽŀĭėŋĦĳŅıěŅĔőĮĶŐĔĶĴœħƟ 

ĴŌĸĬŇīŇėĬĨŅĭŀħœĪĵ ŴĞŀĲĨƢŐĺĶƢĽńĚŏėĶŅŃľƢŏĽňĵĚıŌħĳŅļŅœĪĵȮĺŅěŅȮŏĺŀĶƢĝńĬȮ7,.Ȯ&QcptcpȮTcpqgml'ŵ 
ŏĮƦĬĞŀĲĨƢŐĺĶƢĪňŗıńĥĬŅěŅĔĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĽňĵĚıŌħĪňŗŒĝƟĚŅĬŀĵŌƞŒĬŏĺŀĶƢĝńĬŏħŇĴȮŒľƟ
ĪņĚŅĬœħƟĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĩŌĔĨƟŀĚĴŅĔĵŇŗĚĕŉŘĬ ĮĶŃĔŀĭħƟĺĵȮ3 ĽƞĺĬȮœħƟŐĔƞȮĽƞĺĬ
ĮĶŃĴĺĸįĸĕƟŀėĺŅĴ ĽƞĺĬŐĮĸĚĕƟŀėĺŅĴŏĮƦĬĽńĠĶŌĮľĬƞĺĵŏĽňĵĚȮŐĸŃĽƞĺĬĽńĚŏėĶŅŃľƢ
ŏĽňĵĚ ĞŉŗĚĪńŘĚȮ3 ĽƞĺĬĬňŘĩŌĔĮĶŃĔĭĶĺĴĔńĬŏıŊŗŀĪņĚŅĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚĪńŘĚĭĬȮWindows 
ŐĸŃȮLinuxȮőħĵĞŀĲĨƢŐĺĶƢĬňŘĽŅĴŅĶĩŐĮĸĚĕƟŀėĺŅĴȮ&ĨńĺŀńĔļĶ'ȮŏĮƦĬŏĽňĵĚıŌħœħƟĪńŘĚ
ĕƟŀėĺŅĴĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļȮĽŅĴŅĶĩŐĮĸĚėņŀƞŅĬȮ&ĨńĺĽńĪŀńĔļĶ'ȮŏĮƦĬ
ŏĽňĵĚıŌħœħƟĪńŘĚĽńĪŀńĔļĶȮ&Phoneme) ĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļȮĽŅĴŅĶĩŐĔƟœĕ
ėņįŇħœħƟĪńŘĚĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļȮĽŅĴŅĶĩŏĸŊŀĔĔŅĶŏĺƟĬĺĶĶėĨŀĬœħƟŐĭĭ
ŀńĨőĬĴńĨŇȮŐĸŃĽŅĴŅĶĩĶŃĭŋĨņŐľĬƞĚĔŅĶĺĶĶėĨŀĬĨŅĴĪňŗĨƟŀĚĔŅĶœħƟȮĴňėĺŅĴŏĶŖĺ 
ĔŅĶĮĶŃĴĺĦįĸĽņľĶńĭȮ/.ȮėņŒĝƟŏĺĸŅĬƟŀĵĔĺƞŅȮ3..ȮĴŇĸĸŇĺŇĬŅĪňȮĴňėĺŅĴĩŌĔĨƟŀĚŒĬ 
ĔŅĶŀƞŅĬȮėĶŀĭėĸŋĴėņĻńıĪƢĳŅļŅœĪĵěņĬĺĬȮ/..*...Ȯėņ ŐĸŃėņĻńıĪƢĳŅļŅŀńĚĔķļ
ěņĬĺĬȮ/1.*...ȮėņȮĴňĕĬŅħģŅĬĕƟŀĴŌĸĮĶŃĴŅĦȮ0,...ȮŏĴĔŃœĭĨƢȮŐĸŃŏĔŖĭŏĽňĵĚ
ĽńĚŏėĶŅŃľƢĪňŗĶŀĚĶńĭȮWavefile .wavȮ 

ĭĶŇļńĪĜŊŗŀȮěŇŘĬȮŁńŘĺȮěņĔńħ ŴĔŅĶŏėĸŊŀĭĲƕĸƢĴŐįĚĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚőėĴœĲĽƞŀĚĽĺƞŅĚŵ ŏĬŊŗŀĚħƟĺĵĮƤĠľŅĪňŗĴńĔ
ıĭĭƞŀĵȮŕȮŒĬĔŅĶŒĝƟőėĴœĲĩĬĬŐŀĸŀňħňȮėŊŀĔŅĶĽƞŀĚĽĺƞŅĚĕŀĚőėĴœĲĩĬĬĪňŗœĴƞėĚĪňŗȮ 
œĲœĴƞĽĺƞŅĚľĶŊŀħńĭȮľĬŉŗĚŒĬĽŅŏľĨŋľĸńĔĬńŘĬĔŖŏĬŊŗŀĚěŅĔėĺŅĴĶƟŀĬĪňŗŏĔŇħĕŉŘĬĳŅĵŒĬőėĴĞŉŗĚ
ŏĔŇħěŅĔĔŅĶŒĝƟľĸŀħŐŀĸŀňħňĪňŗĨƟŀĚĔŅĶĔņĸńĚĺńĨĨƢœĲĲƚŅĪňŗĽŌĚŏıŊŗŀŒľƟœħƟėƞŅĽƞŀĚĽĺƞŅĚĨŅĴ
ĴŅĨĶģŅĬœĲĩĬĬĪňŗĔņľĬħȮĪņŒľƟĨƟŀĚĴňĨńĺĶŃĭŅĵėĺŅĴĶƟŀĬȮ&Heat Sink) ĪňŗħňĴŅĔȮĪňŗěŃ
ĝƞĺĵŒľƟĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŏĔŇħĕŉŘĬœħƟĪńĬȮœĴƞŏĝƞĬĬńŘĬėĺŅĴĽĺƞŅĚĕŀĚőėĴěŃĸħĸĚěĬħńĭœĮ
ŒĬĪňŗĽŋħȮĽƞĚįĸĔĶŃĪĭĨƞŀįŌƟŒĝƟĶĩŒĝƟĩĬĬŀŅěĔƞŀŒľƟŏĔŇħŀŋĭńĨŇŏľĨŋĪňŗœĴƞėŅħėŇħœħƟȮŐĸŃ
ĮĶŃĔŀĭĔńĭőėĴœĲĩĬĬĩŌĔĨŇħĨńŘĚŀĵŌƞĭĬŏĽŅĪňŗĴňėĺŅĴĽŌĚĴŅĔŐĸŃĶŃĵŃľƞŅĚĔńĬľĸŅĵȮŕȮ
ĔŇőĸŏĴĨĶȮŀĵŌƞŒĬĩĬĬĽńĠěĶœĮĴŅĨĸŀħŏĺĸŅȮľŅĔėĺŅĴĽĺƞŅĚĸħĸĚľĶŊŀľĸŀħœĲŐŀĸŀňħň
ŏĽŊŗŀĴĸĚȮĵƞŀĴĴňėĺŅĴĵŋƞĚĵŅĔŒĬĔŅĶěńħĔŅĶȮĪńŘĚĭŋėĸŅĔĶȮĺńĽħŋŀŋĮĔĶĦƢȮŏĺĸŅȮĚĭĮĶŃĴŅĦȮ
ħńĚĬńŘĬŏıŊŗŀŒľƟĔŅĶŒĝƟĚŅĬőėĴœĲĩĬĬŐŀĸŀňħňĴňŏĽĩňĵĶĳŅıĴŅĔĕŉŘĬȮĮƚŀĚĔńĬȮŐĸŃĸħĮƤĠľŅ
ĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮĪňĴĺŇěńĵȮĽĺĪĝ,ȮĶƞĺĴĔńĭĭĶŇļńĪįŌƟįĸŇħņŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĶŃĭĭ
ĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚőėĴœĲĩĬĬȮőħĵœħƟĬņĬĺńĨĔĶĶĴħƟŅĬĺńĽħŋĻŅĽĨĶƢĪňŗĽŅĴŅĶĩĝƞĺĵŒĬ
ĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬœħƟħňĴŅŒĝƟĔńĭĨńĺĶŃĭŅĵėĺŅĴĶƟŀĬȮ&Heat Sink) ĪňŗŏĝŊŗŀĴĨƞŀĔńĭ
ľĸŀħŐŀĸŀňħňȮŏıŊŗŀŒľƟľĸŀħœĲŐŀĸŀňħňĴňŏĽĩňĵĶĳŅıŒĬĔŅĶĽƞŀĚĽĺƞŅĚȮŀŅĵŋĔŅĶŒĝƟĚŅĬ
ĕŀĚőėĴœĲĽƞŀĚĽĺƞŅĚėĚĪňŗŐĸŃĬŅĬĕŉŘĬȮėŋĦĳŅıĴŅĨĶģŅĬħƟŅĬœĲĲƚŅĽƞŀĚĽĺƞŅĚĭĬĩĬĬ
ŒľƟœħƟĴŅĨĶģŅĬěĬŏĮƦĬĪňŗĵŀĴĶńĭěŅĔĪńŗĺőĸĔȮĽƞĚįĸŒľƟįĸŇĨĳńĦĤƢĕŀĚĭĶŇļńĪœħƟĩŌĔĬņœĮŒĝƟ
ėĶŀĭėĸŋĴĶŃĭĭœĲĭĬĩĬĬŐĸŃĪŅĚľĸĺĚŏĔŊŀĭĪńŘĚĮĶŃŏĪĻœĪĵȮ 
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ĨńĺŀĵƞŅĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏıŊŗŀĽŅīŅĶĦĮĶŃőĵĝĬƢȮħńĚĬňŘ 

ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 
ĔŅĶœĲĲƚŅİƙŅĵįĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĲį,' ŴRTU Module ĽņľĶńĭŀƞŅĬėƞŅĮĶŇĴŅĦĬŘņİĬĕŀĚŏĕŊŗŀĬ 

ĺĝŇĶŅĸĚĔĶĦŵȮĬńĔĺŇěńĵŏĬėŏĪėȮĽĺĪĝ,ȮĶƞĺĴĔńĭȮĔĲį,ȮıńĥĬŅĶŃĭĭĨĶĺě
ĽŋĕĳŅıŏĕŊŗŀĬȮľĶŊŀȮDS-RMS (Dam Safety Remote Monitoring System)Ȯ
őħĵĬņŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔńĭŏĪėőĬőĸĵňĕŀĚ 
ŏėĶŊŗŀĚĴŊŀĨĶĺěĺńħıķĨŇĔĶĶĴŏĕŊŗŀĬȮĴŅĭŌĶĦŅĔŅĶŒĝƟŒĬĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĝŊŗŀĴńŗĬŒĬħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŒĬŏĕŊŗŀĬȮŐĸŃŏıŊŗŀŒľƟĶŃĭĭ
ŏėĶŊŗŀĚĴŊŀĺńħĕŀĚŏĕŊŗŀĬĺĝŇĶŅĸĚĔĶĦĽŅĴŅĶĩĪņĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔ
ĵŇŗĚĕŉŘĬȮœħƟĴňĔŅĶĮĶńĭĮĶŋĚĶŃĭĭŐĸŃĨŇħĨńŘĚȮDam RTU (RTU Module) ĽņľĶńĭ
ŀƞŅĬėƞŅĮĶŇĴŅĦĬŘņİĬĕŀĚŏĕŊŗŀĬĺĝŇĶŅĸĚĔĶĦȮ2ȮĽĩŅĬňȮ&ĪħŐĪĬĶŃĭĭŏħŇĴ'ȮŏĴŊŗŀ
ıĭėƞŅėĺŅĴįŇħĮĔĨŇȮĶŃĭĭěŃŐěƟĚĽĩŅĬŃėĺŅĴĮĸŀħĳńĵŏĕŊŗŀĬȮįƞŅĬőĮĶŐĔĶĴ
ŒĬĶŌĮŐĭĭȮWeb Application ĪŅĚľĬƟŅěŀŏĺŖĭœĞĨƢĪňŗıńĥĬŅĕŉŘĬȮıĶƟŀĴĪńŘĚ 
ŐěƟĚŏĨŊŀĬįƞŅĬĪŅĚȮSMS ŐĸŃȮE-mail œĮĵńĚŏěƟŅľĬƟŅĪňŗįŌƟŏĔňŗĵĺĕƟŀĚĪĶŅĭȮŏĔŇħ 
įĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěĮƖȮ0342ȮŏĮƦĬĴŌĸėƞŅȮ1,345ȮĸƟŅĬĭŅĪ 

ĔŅĶœĲĲƚŅİƙŅĵįĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĲį,' ŴĔŅĶĭĶŇľŅĶŀŃœľĸƞĔńĚľńĬĔƠŅĞȮ&ŏĲĽĔŅĶĭņĶŋĚĶńĔļŅȮ0'ŵȮĬńĔĺŇěńĵŏĬėŏĪėȮ
ĶƞĺĴĔńĭȮĔĲį,ȮœħƟıńĥĬŅĨƞŀĵŀħĶŃĭĭĔŅĶĭĶŇľŅĶŀŃœľĸƞĔńĚľńĬĔƠŅĞȮŒĬŏĲĽĪňŗȮ0 
őħĵŏĲĽĪňŗȮ/Ȯ&įĸĚŅĬŏħŇĴ'ȮŏĮƦĬĔŅĶĭņĶŋĚĶńĔļŅĶŃĭĭŒľƟĽŅĴŅĶĩŒĝƟĚŅĬœħƟ
ĨĸŀħŏĺĸŅŐĸŃŏĝŊŗŀĴőĵĚĶŃĭĭĨƞŅĚȮŕȮŏĕƟŅħƟĺĵĔńĬįƞŅĬĶŃĭĭĭĶŇľŅĶŀŃœľĸƞȮ
&ĶŃĭĭĚŅĬĺŅĚŐįĬȮĶŃĭĭĚŅĬĽńĠĠŅȮŐĸŃĶŃĭĭĚŅĬėĸńĚ'ȮıĶƟŀĴĪńŘĚŏıŇŗĴ
ĶŅĵĚŅĬĽĶŋĮŒĬĽƞĺĬĕŀĚĚŅĬėĸńĚȮĪņŒľƟįŌƟŒĝƟĚŅĬĪĶŅĭĳŅıĶĺĴĕŀĚŀŃœľĸƞ
ĪńŘĚľĴħȮŐĸŃıńĥĬŅőĴħŌĸħŉĚĕƟŀĴŌĸĴŅŐĽħĚįĸŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮěńħĪņĶŅĵĚŅĬ
ĽĶŋĮĽŅŏľĨŋŐĸŃĺŇīňĔŅĶŐĔƟĮƤĠľŅĶŃĭĭĪŋĔȮ1ȮŏħŊŀĬȮĽƞĺĬŒĬŏĲĽȮ0ȮĬŀĔěŅĔ 
ĔŅĶĭņĶŋĚĶńĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸƟĺȮŏıŊŗŀŒľƟĔŅĶĺŅĚŐįĬĔŅĶŒĝƟŀŃœľĸƞŏĮƦĬœĮ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸƟĺȮĵńĚıńĥĬŅĶŃĭĭŏıŇŗĴŏĨŇĴȮ/'ȮĶŃĭĭĸĚĪŃŏĭňĵĬĕƟŀĴŌĸȮ
0'ȮĶŃĭĭĺŅĚŐįĬŐĸŃĨŇħĨŅĴĚŅĬȮ1'ȮĶŃĭĭĭĶŇľŅĶŐĸŃĨŇħĨŅĴĔĶŃĭĺĬĔŅĶ
ĽńĠĠŅȮ2'ȮĶŃĭĭĭĶŇľŅĶėĸńĚȮıĶƟŀĴĪńŘĚĔŅĶŐěƟĚŏĨŊŀĬȮnotification ĔŅĶįĽĴ
ĝŇŘĬĽƞĺĬŀŃœľĸƞŏıŊŗŀŒľƟĽŅĴŅĶĩŒĝƟĚŅĬœħƟȮőħĵœĴƞěņŏĮƦĬĨƟŀĚŏĮĸňŗĵĬŀŃœľĸƞĪńŘĚĝŋħȮ
ŐĸŃĔŅĶŀńıŏħĪĽĩŅĬŃȮŐĸŃĶŃĭĭȮBackup ĕƟŀĴŌĸȮĪņŒľƟĴńŗĬŒěœħƟĺƞŅĕƟŀĴŌĸ 
œĴƞĽŌĠľŅĵȮŏĮƦĬĨƟĬȮĪņŒľƟĝƞĺĵĸħĨƟĬĪŋĬŒĬĔŅĶĭņĶŋĚĶńĔļŅŏėĶŊŗŀĚĔńĚľńĬĔƠŅĞ 
ŒĬőĶĚœĲĲƚŅĮĶŃŏĳĪėĺŅĴĶƟŀĬĶƞĺĴœħƟŀĵƞŅĚĵńŗĚĵŊĬ 

ĽņĬńĔĚŅĬĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴŐľƞĚĝŅĨŇȮ&ĽĳŅıńĥĬƢ' 

ŴģŅĬĕƟŀĴŌĸŏĮƕħĳŅėĶńģŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ
ħņŏĬŇĬĚŅĬĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇŵȮĬńĔĺŇěńĵŏĬėŏĪėȮĶƞĺĴĔńĭȮĽņĬńĔĚŅĬ 
ĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮħņŏĬŇĬĔŅĶıńĥĬŅģŅĬĕƟŀĴŌĸŏĮƕħ
ĳŅėĶńģŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇȮŏıŊŗŀŏĮƦĬĻŌĬĵƢĔĸŅĚŐľĸƞĚĕƟŀĴŌĸŏĮƕħĳŅėĶńģȮŏĝŊŗŀĴőĵĚĝŋħĕƟŀĴŌĸ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĽŅĶĽĬŏĪĻĶŃľĺƞŅĚľĬƞĺĵĚŅĬĳŅėĶńģȮŏıŊŗŀŀņĬĺĵėĺŅĴĽŃħĺĔŒľƟĔńĭ
įŌƟŒĝƟĭĶŇĔŅĶĪńŘĚĳŅėĮĶŃĝŅĝĬȮĳŅėīŋĶĔŇěŏŀĔĝĬȮĶĺĴĩŉĚľĬƞĺĵĚŅĬĕŀĚĶńģȮ
ĽŅĴŅĶĩŒĝƟĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸŏĮƕħĳŅėĶńģȮŒĬĔŅĶėƟĬľŅŐĸŃŏĕƟŅĩŉĚĕƟŀĴŌĸĪňŗĴň
ėŋĦĳŅıȮĪńĬĽĴńĵȮĴńŗĬėĚŐĸŃĴňėĺŅĴĮĸŀħĳńĵȮĶĺĴĪńŘĚŏĮƦĬĝƞŀĚĪŅĚŒĬĔŅĶ
ĨĶĺěĽŀĭĔŅĶħņŏĬŇĬĔŅĶĕŀĚĳŅėĶńģȮŐĸŃĔŅĶħņŏĬŇĬĚŅĬĳŅĵŒĨƟĵŋĪīĻŅĽĨĶƢ
ĝŅĨŇœħƟȮĽĳŅıńĥĬƢłȮœħƟĬņœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬįƞŅĬŏĺŖĭœĞĨƢȮ
https://opendata.nesdc.go.th ĮƤěěŋĭńĬĴňěņĬĺĬĔŅĶŏĕƟŅĩŉĚŏĺŖĭœĞĨƢŐĸƟĺȮ
33,720ȮėĶńŘĚȮěņĬĺĬĝŋħĕƟŀĴŌĸĪňŗŏįĵŐıĶƞȮ740ȮĝŋħĕƟŀĴŌĸȮěŅĔȮ04ȮľĬƞĺĵĚŅĬ
ĳŅėĶńģȮŐĸŃĵńĚĴňĔŅĶŒĝƟĚŅĬŀĵŌƞěĬĩŉĚĮƤěěŋĭńĬȮ 

ŏĔļĨĶĔĶȮŏėĶŊŀĕƞŅĵĴŌĸĬŇīŇőĶĚıĵŅĭŅĸ
ŏěƟŅıĶŃĵŅŀĳńĵĳŌŏĭĻĶȮěńĚľĺńħĮĶŅěňĬĭŋĶň 

ŴĔŅĶŏĸňŘĵĚŐĸŃŐĵĔĕĵŅĵĶńĚĝńĬőĶĚŏıŊŗŀŏıŇŗĴįĸįĸŇĨıŊĝŒĬĶŃĭĭŏĔļĨĶ
ŀŇĬĪĶňĵƢŵȮARGITECȮĽĺĪĝ,ȮĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŐĸŃőĶĚıĵŅĭŅĸ
ŏěƟŅıĶŃĵŅŀĳńĵĳŌŏĭĻĶȮěńħĔŇěĔĶĶĴĔŅĶŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŏĶŊŗŀĚĔŅĶŏĸňŘĵĚ
ĝńĬőĶĚŏıŊŗŀŏıŇŗĴįĸįĸŇĨıŊĝŒľƟŐĔƞŏĔļĨĶĔĶŐĔĬĬņĕŀĚŏėĶŊŀĕƞŅĵŀĳńĵĳŌŏĭĻĶȮ
ěņĬĺĬȮ3ȮĶŅĵȮőħĵıŊŘĬĪňŗĪňŗœħƟĶńĭĶńĚĝńĬőĶĚěŃĨƟŀĚŐĵĔĕĵŅĵŐĸŃĽƞĚĨƞŀŒľƟĔńĭ
ŏĔļĨĶĔĶŒĬŏėĶŊŀĕƞŅĵĪňŗıĶƟŀĴĨƞŀȮĞŉŗĚįŌƟĪňŗįƞŅĬĔŅĶĮĶŃŏĴŇĬıŊŘĬĪňŗȮěŃĽŅĴŅĶĩ 
ĺŅĚĶńĚĝńĬőĶĚœħƟĪňŗĸŃȮ0ȮĶńĚȮľĸńĚěŅĔĺŅĚĶńĚĝńĬőĶĚěņĬĺĬĪńŘĚľĴħȮ//ȮĶńĚȮįƞŅĬœĮȮ
6ȮŏħŊŀĬȮŏĔļĨĶĔĶȮ3ȮĶŅĵȮĽŅĴŅĶĩĕĵŅĵĶńĚĝńĬőĶĚěŅĔȮ//ȮĶńĚŏĮƦĬȮ00ȮĶńĚȮĪņŒľƟ
ĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶĞŊŘŀĶńĚĪňŗĴňĨńĺőĶĚœħƟȮ//Ȯx 0,3..Ȯ;Ȯ05,3..ȮĭŅĪȮŐĸŃĵńĚœħƟ
ĬŘņľĺŅĬěŅĔĝńĬőĶĚŏĮƦĬįĸıĸŀĵœħƟěņĬĺĬȮ2ȮĸŇĨĶȮěņľĬƞŅĵœħƟĶŅėŅĸŇĨĶĸŃȮ
/,3..ȮĭŅĪȮĪņŒľƟĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵĬŘņľĺŅĬȮ4,...ȮĭŅĪȮŐĸŃŒĬ 
ĮƖȮ0343ȮœħƟĺŅĚŐįĬěŃěńħĪņŏĮƦĬěŋħŏĶňĵĬĶŌƟŏĶŊŗŀĚĝńĬőĶĚŒľƟĔńĭŏėĶŊŀĕƞŅĵŐĸŃ 
įŌƟĪňŗĽĬŒěŒĬŏĕĨěńĚľĺńħĮĶŅěňĬĭŋĶňĨƞŀœĮ 

ĺŇĽŅľĔŇěĝŋĴĝĬĽĴŅĵĸƢĭňȮĨņĭĸĮƙŅŐħħȮ
ŀņŏĳŀĮƙŅŐħħȮěńĚľĺńħŏĝňĵĚĶŅĵ 

ŴŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢŵȮARGITEC ĶƞĺĴĔńĭ 
ĻŌĬĵƢĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃĭĶĶěŋĳńĦĤƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœħƟħņŏĬŇĬĚŅĬ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢŏėĶŊŗŀĚĽņŀŅĚěŅĔ
ĬŘņįŉŘĚŐĸŃĬĴįŉŘĚȮŏıŊŗŀĔƞŀŒľƟŏĔŇħĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟŐĔƞįĸŇĨĳńĦĤƢȮıĶƟŀĴĪńŘĚ
ıńĥĬŅŐĸŃŀŀĔŐĭĭĭĶĶěŋĳńĦĤƢȮŏıŇŗĴĝƞŀĚĪŅĚĔŅĶĨĸŅħŐĸŃĽĶƟŅĚĶŅĵœħƟŏıŇŗĴ
ŒľƟĔńĭĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĴňĶŅĵœħƟ
ěŅĔĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢŏħŇĴȮœħƟŐĔƞȮĬŘņįŉŘĚĭĶĶěŋĕĺħȮĴňĶŅĵœħƟȮ0..*...Ȯ
ĭŅĪ-ĮƖȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵ
įĸŇĨĳńĦĤƢŒľĴƞȮœħƟŐĔƞȮįĸŇĨĳńĦĤƢŐŁĬħƢėŀĲĲƖƧĭŀħňŘĽėĶńĭȮĕĬŅħȮ/..ȮĔĶńĴ 
ĕŅĵĶŅėŅĔĶŃĮŋĔĸŃȮ00.ȮĭŅĪȮįĸŇĨĳńĦĤƢěņľĬƞŅĵŏĜĸňŗĵŏħŊŀĬĸŃȮ0..ȮĔĶŃĮŋĔȮ
ĴňĶŅĵœħƟȮ22*...ȮĭŅĪ-ŏħŊŀĬȮĺŇĽŅľĔŇěĝŋĴĝĬĴňĶŅĵœħƟŏıŇŗĴĕŉŘĬȮ306*...ȮĭŅĪ-ĮƖȮ
įĸěŅĔĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĪņŒľƟĔĸŋƞĴĴňĶŅĵœħƟȮ506*...ȮĭŅĪ-ĮƖ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔĸŋƞĴŏĔļĨĶĔĶŏĔļĨĶŀŇĬĪĶňĵƢȮĭƟŅĬőŁƞĚĬŀĔȮȮ
ĨņĭĸŐĴƞŐĶĴȮŀņŏĳŀŐĴƞĶŇĴȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨĮŋƜĵĬŘņŀŇĬĪĶňĵƢŏĕƟĴĕƟĬěŅĔĴŌĸľĬŀĬœľĴŀň
ĶňŗŵȮĽĺĪĝ,ȮĳŅėŏľĬŊŀȮœħƟĶƞĺĴĔńĭĬńĔĺŇěńĵěŅĔĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĬņ 
ĴŌĸľĬŀĬœľĴŀňĶňŗĪňŗŏĸňŘĵĚħƟĺĵŒĭĸŃľŋƞĚŐĸŃŒĭĴńĬĽņĮŃľĸńĚȮĞŉŗĚĴňīŅĨŋŀŅľŅĶĪňŗ
ěņŏĮƦĬĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĴŅıńĥĬŅŏĮƦĬĮŋƜĵĬŘņŀŇĬĪĶňĵƢĽŌĨĶŏĕƟĴĕƟĬȮĴň
ĮĶŇĴŅĦœĬőĨĶŏěĬĽŌĚ ŏıňĵĚįĽĴĮŋƜĵĬŘņŀŇĬĪĶňĵƢŏĕƟĴĕƟĬŒĬŀńĨĶŅĽƞĺĬȮ6.ȮĞňĞňȮ 
ĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĶŅħŒľƟĪńŗĺŒĬŐĮĸĚĮĸŌĔĪŋĔȮŕȮ5ȮĺńĬȮĔŖěŃĝƞĺĵŏıŇŗĴŀŇĬĪĶňĵĺńĨĩŋ
ŒľƟĔńĭħŇĬȮĪŅŒľƟıŊĝŏĨŇĭőĨŐĕŖĚŐĶĚȮŒľƟįĸįĸŇĨħňȮĝƞĺĵŏĶƞĚĔŅĶŏěĶŇĠŏĨŇĭőĨŒĬįńĔ
őħĵŏĜıŅŃĪŅĚŒĭĮĸŀħĳńĵěŅĔĽŅĶŏėĴňĨĔėƟŅĚȮ/..% őħĵĩƞŅĵĪŀħŏĪėőĬőĸĵň
ŀĚėƢėĺŅĴĶŌƟŒľƟŐĔƞĔĸŋƞĴŏĔļĨĶĔĶįŌƟĮĸŌĔįńĔŀŇĬĪĶňĵƢĭƟŅĬőŁƞĚĬŀĔȮĨ,ŐĴƞŐĶĴ 
ŀ,ŐĴƞĶŇĴȮě,ŏĝňĵĚŒľĴƞȮĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĨƟĬĪŋĬŒĬĔŅĶĞŊŘŀĮŋƜĵĬŘņ
ŀŇĬĪĶňĵƢŒĬĪƟŀĚĨĸŅħĶŅėŅȮ/..-/3.ȮĭŅĪ/ĸŇĨĶȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ĨƟĬĪŋĬŒĬĔŅĶįĸŇĨĮŋƜĵĬŘņŀŇĬĪĶňĵƢŏĕƟĴĕƟĬěŅĔĴŌĸľĬŀĬœľĴŀňĶňŗĶŅėŅȮ5,3ȮĭŅĪ/
ĸŇĨĶȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏĔļĨĶĔĶĽŅĴŅĶĩĸħĨƟĬĪŋĬėƞŅĮŋƜĵĬŘņŀŇĬĪĶňĵƢ
ĶŅĵĸŃȮ1*5..+3*5..ȮĭŅĪ-ĶŅĵȮħńĚĬńŘĬȮĔĸŋƞĴŏĔļĨĶĔĶįŌƟĮĸŌĔįńĔŀŇĬĪĶňĵƢ 
ĭƟŅĬőŁƞĚĬŀĔȮĨ,ŐĴƞŐĶĴȮŀ,ŐĴƞĶŇĴȮě,ŏĝňĵĚŒľĴƞȮěņĬĺĬȮ0.ȮėĬȮĽŅĴŅĶĩ 
ĸħĨƟĬĪŋĬėƞŅĮŋƜĵœħƟĩŉĚȮ52*...+//2*...ȮĭŅĪĨƞŀĶŀĭĔŅĶįĸŇĨȮŐĸŃĵńĚĝƞĺĵ
ĽĬńĭĽĬŋĬĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular economy) ĔŅĶĬņĪĶńıĵŅĔĶ
ĔĸńĭĴŅŒĝƟŒľĴƞőħĵĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŒĝƟĪĶńıĵŅĔĶŒľƟŏĔŇħĮĶŃőĵĝĬƢ
ĽŌĚĽŋħħƟĺĵĔŅĶľĴŋĬŏĺňĵĬĺńĨĩŋħŇĭŐĸŃĝƞĺĵĸħĔŅĶŏĔŇħĕŀĚŏĽňĵŐĸŃįĸĔĶŃĪĭ 
ŏĝŇĚĸĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

ĺŇĽŅľĔŇěĝŋĴĝĬľĴƞŀĬįĸŐĮĶĶŌĮĔĸŋƞĴ 
ŒĨƟĶƞĴĭŋĠȮĭƟŅĬėĺĬĕňŘŐĶħȮĨņĭĸıŃĨĚȮ
ŀņŏĳŀľŅħŒľĠƞȮěńĚľĺńħĽĚĕĸŅ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĬĺńĨĔĶĶĴĔŅĶĮĸŌĔĔńĠĝŅŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚ
ĔŅĶŐıĪĵƢŵȮAGRITEC ĽĺĪĝ,ȮœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňĬĺńĨĔĶĶĴĔŅĶĮĸŌĔ
ĔńĠĝŅŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŐıĪĵƢŵȮ&ŐĭĭŀŀĬœĸĬƢ' ŏıŊŗŀĩƞŅĵĪŀħ
ĔĶŃĭĺĬĔŅĶįĸŇĨĔńĠĝŅȮĴŅĨĶģŅĬĔŅĶįĸŇĨȮĶŃĭĭĔŅĶįĸŇĨŒĬőĶĚŏĶŊŀĬȮĔŅĶ
ŏĔŖĭŏĔňŗĵĺŐĸŃĴŅĨĶģŅĬįĸįĸŇĨȮĶĺĴĪńŘĚŐĬĺėŇħĔŅĶŀŀĔŐĭĭĶŃĭĭĬŘņŒĬ
őĶĚŏĶŊŀĬ ĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬȮĵńĚœĴƞĴňĮĶŃĽĭĔŅĶĦƢŐĸŃ
ėĺŅĴĶŌƟŒĬĔŅĶĮĸŌĔŐĸŃĭĶŇľŅĶěńħĔŅĶĔńĠĝŅŒĬőĶĚŏĶŊŀĬ ľĸńĚĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĽŅĴŅĶĩĕŅĵįĸįĸŇĨĴňĶŅĵœħƟȮħńĚĬňŘȮ/) ĝƞŀħŀĔȮ&őħĵ
ĔņľĬħŒľƟĽƞĚŐĔƞĔĶĴŐıĪĵƢŐįĬœĪĵŒĬĶŀĭĪňŗȮ1ȮŏĮƦĬĨƟĬœĮ'ȮįĸįĸŇĨȮ/.Ȯ
ĔŇőĸĔĶńĴ-ĶŀĭȮĴŌĸėƞŅȮ1.,...ȮĭŅĪ-ĔŇőĸĔĶńĴȮėŇħŏĮƦĬĴŌĸėƞŅȮ1..,...ȮĭŅĪ-
ĶŀĭȮ0) ŒĭĽħȮěņľĬƞŅĵŒĬĶŅėŅȮ/0,...ȮĭŅĪ-ĔŇőĸĔĶńĴȮŒĭŐľƟĚȮěņľĬƞŅĵŒĬ
ĶŅėŅȮ03,...ȮĭŅĪ-ĔŇőĸĔĶńĴȮįĸįĸŇĨŒĭĽħŏĜĸňŗĵȮ..3ȮĔŇőĸĔĶńĴ-ĨƟĬȮĮĸŌĔ
ĪńŘĚľĴħȮ/0.ȮĨƟĬȮŏĽňĵľŅĵěņĬĺĬȮ0.ȮĨƟĬȮŏľĸŊŀĮĶŃĴŅĦȮ/..ȮĨƟĬȮœħƟįĸįĸŇĨ
ĮĶŃĴŅĦȮ3.ȮĔŇőĸĔĶńĴĽħ-ĶŀĭȮėŇħŏĮƦĬĴŌĸėƞŅȮ4..,...ȮĭŅĪ-ĶŀĭȮ1) ĶŅĔŐľƟĚȮ
ĬŘņľĬńĔĮĶŃĴŅĦȮ..3ȮĔŇőĸĔĶńĴŐľƟĚ-ĨƟĬȮœħƟįĸįĸŇĨĪńŘĚľĴħȮ3.ȮĔŇőĸĔĶńĴ-ĶŀĭȮ
ěņľĬƞŅĵŒĬĶŅėŅȮ00,...ȮĭŅĪ-ĔŇőĸĔĶńĴȮėŇħŏĮƦĬĴŌĸėƞŅȮ/,/..,...ȮĭŅĪ-ĶŀĭȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

2'ȮȮĺŇĽŅľĔŇěĝŋĴĝĬȮœħƟŏıŇŗĴĴŌĸėƞŅŐĸŃĽĶƟŅĚĶŅĵœħƟȮőħĵĔŅĶŐĮĶĶŌĮĬŘņŒĭĔńĠĝŅ
ĽĴŋĬœıĶıĶƟŀĴħŊŗĴȮĞŉŗĚįƞŅĬĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬȮěŅĔĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ŀŅľŅĶŐĸŃĵŅȮ&ŀĵ,'ȮŐĸƟĺ 

įŌƟĮĶŃĔŀĭĔŅĶŀŋĨĽŅľĔĶĶĴįŉŘĚ ŒĬěńĚľĺńħ
ŏĝňĵĚŒľĴƞȮěņĬĺĬȮ/.ȮĶŅĵȮħńĚĬňŘȮ 
/'ȮŁńĬĬňŗħňȮĭňĲŅĶƢĴ ŀņŏĳŀĽŅĶĳň 
0'ȮĔŋĬĪĬĲŅĶƢĴįŉŘĚȮŀņŏĳŀĽńĬĪĶŅĵ 
1'ȮėĺňĬȮĭňȮĲŅĶƢĴȮŀņŏĳŀĽńĬĪĶŅĵ 
2'ȮĮĶŃŏĽĶŇģĲŅĶƢĴȮ 
3'ȮĲŅĶƢĴįŉŘĚěŇĶĳŅȮŀņŏĳŀŏĴŊŀĚ 
4'ȮĲŅĶƢĴįŉŘĚĝńĬőĶĚĽńĬĮƙŅĨŀĚŐĸŃĽĺĬŏĔļĨĶ
įĽĴįĽŅĬȮŀņŏĳŀĽńĬĮƙŅĨŀĚ 
5'ȮĲŅĶƢĴįŉŘĚŏĺňĵĚĪƞŅĔŅĬȮŀņŏĳŀĽńĬĮƙŅĨŀĚ 
6'ȮĲŅĶƢĴįŉŘĚŀĴĨŃȮŀņŏĳŀĽńĬĪĶŅĵ 
7'ȮĶńĨĬŏĻĶļģƢĲŅĶƢĴȮŀņŏĳŀĽńĬĪĶŅĵ 
/.'ȮĽĺĬįŉŘĚĽńĬĔņŐıĚȮŀņŏĳŀĽńĬĔņŐıĚ 

ŴĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮŴĬĺĬŋĶńĔļƢŵȮŐıĸĨĲŀĶƢĴȮŏıŊŗŀĔŅĶĨĶĺěĽŀĭĵƟŀĬĔĸńĭ
ĬŘņįŉŘĚ-įĸŇĨĳńĦĤƢěŅĔĬŘņįŉŘĚȮŏĝŊŗŀĴőĵĚħƟĺĵĶľńĽėŇĺŀŅĶƢőėƠħȮ&QR Code) ŏıŊŗŀ
ŐĽħĚĶŅĵĚŅĬŐĭĭĳŅıĶĺĴŵ ĽĺĪĝ,ȮĳŅėŏľĬŊŀœħƟıńĥĬŅĨƞŀĵŀħĶŃĭĭȮ 
ŴĬĺĬŋĶńĔļƢŵȮĞŉŗĚŏĮƦĬĞŀĲĨƢŐĺĶƢŐıĸĨĲŀĶƢĴĽņľĶńĭĭĶŇľŅĶěńħĔŅĶėĸńĚĕƟŀĴŌĸ 
ĨƞŅĚȮŕȮŏıŊŗŀħņŏĬŇĬĔŅĶĶĺĴĔĸŋƞĴȮSMEs ŐĸŃŏĝŊŗŀĴőĵĚŀŋĨĽŅľĔĶĶĴįŉŘĚĳŅĵŒĨƟ
őėĶĚĔŅĶȮıńĥĬŅŏėĶŊŀĕƞŅĵėĸńĽŏĨŀĶƢŏĔļĨĶŀŋĨĽŅľĔĶĶĴĻŌĬĵƢĽƞĚŏĽĶŇĴ
ŀŋĨĽŅľĔĶĶĴĳŅėĪňŗȮ/ ĔĶĴĽƞĚŏĽĶŇĴŀŋĨĽŅľĔĶĶĴ ĞŉŗĚŏĮƦĬĔŇěĔĶĶĴĬņĶƞŀĚĨŅĴ
ĺńĨĩŋĮĶŃĽĚėƢĶŃĭĭĔŅĶĨĶĺěĽŀĭĵƟŀĬĔĸńĭȮ&Traceability)ȮŒľƟįŌƟĭĶŇőĳėĴň 
ėĺŅĴĴńŗĬŒěĨƞŀĔŅĶĞŊŘŀĽŇĬėƟŅŐĸŃĔĸœĔĕŀĚĶŃĭĭȮŏĮƦĬĔĶŃĭĺĬĔŅĶĮĶŃĔńĬ 
ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶȮĶŃĭĭĔŅĶĨĶĺěĽŀĭĵƟŀĬĔĸńĭŒĝƟĔńĭĔĶĦňĪňŗ 
ŏĔŇħĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀńĬĨĶŅĵĕŀĚŀŅľŅĶȮĞŉŗĚŏĴŊŗŀŏĔŇħĮƤĠľŅĕŉŘĬŐĸƟĺȮěŃ
ŀŅĻńĵĶŃĭĭĔŅĶĨĶĺěĽŀĭĵƟŀĬĔĸńĭĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵįŌƟĭĶŇőĳėȮĳŅė 
ĔŅĶįĸŇĨȮŐĸŃĳŅėĶńģĪňŗĪņľĬƟŅĪňŗĶńĭįŇħĝŀĭȮĽŅĴŅĶĩĨĶĺěĽŀĭĵƟŀĬĔĸńĭœĮĵńĚ
ŏĽƟĬĪŅĚĕŀĚįĸŇĨĳńĦĤƢŀŅľŅĶĬńŘĬȮŕȮœħƟȮŐĸŃŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĪńĬĪƞĺĚĪňȮĝƞĺĵ
ĸħėĺŅĴĽŌĠŏĽňĵěŅĔĔŅĶŏĶňĵĔėŊĬĽŇĬėƟŅȮĽŅĴŅĶĩĨŇħĨŅĴĪňŗĴŅĕŀĚĽŇĬėƟŅ 
ĨĸŀħľƞĺĚőĞƞŀŋĮĪŅĬȮŏıŊŗŀŒĝƟĽņľĶńĭŀņĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŏĶňĵĔĨĶĺěĽŀĭ
ĕƟŀĴŌĸȮĽƞĚįĸŒľƟĔŅĶĨŇħĨŅĴĪňŗĴŅĕŀĚĽŇĬėƟŅŏĔŇħĕŉŘĬœħƟŀĵƞŅĚĶĺħŏĶŖĺȮĴňįŌƟŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĳŅĵŒĨƟőėĶĚĔŅĶěņĬĺĬȮ0/ȮĶŅĵȮĞŉŗĚŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŀŋĨĽŅľĔĶĶĴ
įŉŘĚŒĬěńĚľĺńħŏĝňĵĚŒľĴƞěņĬĺĬȮ/.ȮĶŅĵȮĕƟŀħňĕŀĚĶŃĭĭȮėŊŀȮ/'ȮŒĝƟĚŅĬĚƞŅĵȮįƞŅĬȮ
web application ĽŅĴŅĶĩŏĕƟŅĩŉĚœħƟěŅĔĽĴŅĶƢĨőĲĬŐĸŃėŀĴıŇĺŏĨŀĶƢȮ0'Ȯ
ĽŅĴŅĶĩĭĶŇľŅĶěńħĕƟŀĴŌĸœħƟħƟĺĵĨńĺŏŀĚȮĪńŘĚŒĬĔŅĶěńħŏĔŖĭĕƟŀĴŌĸŐĸŃĔŅĶĬŅŏĽĬŀ
ĕƟŀĴŌĸȮ1'ȮŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬěŅĔįŌƟŏĵňŗĵĴ
ĝĴœħƟȮőħĵŐıĸĨĲŀĶƢĴħńĚĔĸƞŅĺĽŅĴŅĶĩŏĔŖĭĕƟŀĴŌĸĪňŗěŃŐĽħĚŒľƟįŌƟĭĶŇőĳėœħƟĶńĭ
ĪĶŅĭĕƟŀĴŌĸĨƞŅĚȮŕȮĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮŏĝƞĬȮĕƟŀĴŌĸĭĶŇļńĪŏĭŊŘŀĚĨƟĬȮĕƟŀĴŌĸ
ŏĔňŗĵĺĔńĭįĸŇĨĳńĦĤƢȮįĸĔŅĶĺŇŏėĶŅŃľƢȮěŅĔľƟŀĚĮĢŇĭńĨŇĔŅĶȮĕƟŀĴŌĸŏĔļĨĶĔĶȮ
ŐĽħĚĶŌĮĽŇĬėƟŅȮľĶŊŀĺŇħňőŀȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĮƦĬĨƟĬȮĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗŏĕƟŅĶƞĺĴ
őėĶĚĔŅĶłȮœħƟ 

ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŐĮĶĶŌĮįĸŇĨĳńĦĤƢ
ľĴƞŀĬœľĴȮĭƟŅĬľƟĺĵŏħŊŗŀȮĨņĭĸįŅĭƞŀĚȮ
ŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħŐĴƞŁƞŀĚĽŀĬ 

ŴĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶŐĮĶĶŌĮįĸŇĨĳńĦĤƢľĴƞŀĬœľĴŐĴƞŁƞŀĚĽŀĬ 
&ĴńĸŏĭŀĶƢĶňŀĭŐľƟĚ'ŵȮAGRITEC ĽĺĪĝ, ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶŐĮĶĶŌĮįĸŇĨĳńĦĤƢěŅĔįĸœĴƟĪƟŀĚĩŇŗĬȮœħƟŐĔƞȮĬŘņĴńĸŏĭŀĶƢĶň
ŏĕƟĴĕƟĬȮŐĵĴĴńĸŏĭŀĶƢĶňȮŐĸŃľĴƞŀĬěňřħȮŒĬĮƖȮ034.ȮŐĸŃĮƖȮ034/ȮĴŅŐĸƟĺ
ĨŅĴĸņħńĭȮĞŉŗĚœħƟĴňĔŅĶĩƞŅĵĪŀħŏĪėőĬĸňĔŅĶŐĮĶĶŌĮĔŅĶĬņĴńĸŏĭŀĶƢĶňĴŅıńĥĬŅ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŐĸŃĨƞŀĵŀħŏĮƦĬįĸŇĨĳńĦĤƢȮŴĴńĸŏĭŀĶƢĶňŀĭŐľƟĚŵȮĞŉŗĚŏĮƦĬĔŅĶŏıŇŗĴĝƞŀĚĪŅĚ
ĔŅĶĨĸŅħĕŀĚįŌƟĭĶŇőĳėĔĸŋƞĴŒľĴƞȮĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟįĸŇĨĳńĦĤƢŐĸŃŏıŇŗĴĝƞŀĚĪŅĚ
ĔŅĶĨĸŅħŐĸŃĽĶƟŅĚĶŅĵœħƟŏıŇŗĴŒľƟĺŇĽŅľĔŇěĝŋĴĝĬȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ĺŇĽŅľĔŇěĝŋĴĝĬĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢŏħŇĴȮ0..,...ȮĭŅĪĨƞŀĮƖȮ
ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵ
įĸŇĨĳńĦĤƢĴńĸŏĭŀĶƢĶňŀĭŐľƟĚœħƟěņĬĺĬȮ/..ȮĔĸƞŀĚĨƞŀŏħŊŀĬȮěņľĬƞŅĵŒĬĶŅėŅȮ
/03ȮĭŅĪ/ĔĸƞŀĚȮėŇħŏĮƦĬĴŌĸėƞŅȮ/0,3..ȮĭŅĪĨƞŀŏħŊŀĬȮėŇħŏĮƦĬĴŌĸėƞŅȮ/3.,...Ȯ
ĭŅĪĨƞŀĮƖȮőħĵĺŇĽŅľĔŇěĝŋĴĝĬĴňĴŌĸėƞŅĵŀħĕŅĵĪňŗŏıŇŗĴĕŉŘĬěŅĔŏħŇĴĴŅĔĔĺƞŅĶƟŀĵĸŃȮ
3ȮĕŀĚĶŅĵœħƟŏħŇĴȮĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĴňėĺŅĴĵńŗĚĵŊĬĽŅĴŅĶĩįĸŇĨ
ŐĸŃěņľĬƞŅĵȮŀňĔĪńŘĚœħƟŏıŇŗĴĝƞŀĚĪŅĚĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢįƞŅĬĽŊŗŀŀŀĬœĸĬƢȮ
ŏĝƞĬȮLazada, Shopee, FacebookȮĪņŒľƟįŌƟĭĶŇőĳėěņĬĺĬĴŅĔŒľƟėĺŅĴĽĬŒě
ĽńŗĚĞŊŘŀįĸŇĨĳńĦĤƢĴńĸŏĭŀĶƢĶňȮěĬĺŇĽŅľĔŇěĝŋĴĝĬŏĶƞĚŐįĬĔŅĶěńħĞŊŘŀŏėĶŊŗŀĚĴŊŀŐĸŃ
ŀŋĮĔĶĦƢȮŏıŊŗŀŏıŇŗĴĔņĸńĚĔŅĶįĸŇĨŒľƟŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳė 
ȮŏıŇŗĴĶŅĵœħƟŐĔƞĺŇĽŅľĔŇěĝŋĴĝĬŏĮƦĬȮ13.,... ĭŅĪĨƞŀĮƖ 

ŏĔļĨĶĔĶįŌƟŏĸňŘĵĚőėȮŒĬěńĚľĺńħĶŃĵŀĚ 
/'ȮĨņĭĸĝŅĔĭĔȮŀņŏĳŀĭƟŅĬėƞŅĵ 
0'ȮĨņĭĸĨŃıĚȮŀņŏĳŀŏĴŊŀĚ 
1'ȮĨņĭĸĝŅĔıĚȮŀņŏĳŀŐĔĸĚ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨŀŅľŅĶȮTMR ŐĸŃőĮĶŐĔĶĴėņĬĺĦĽŌĨĶŀŅľŅĶőė
ŀĵƞŅĚĚƞŅĵŵȮARGITEC ĽĺĪĝ,ȮĶƞĺĴĔńĭĻŌĬĵƢĺŇěńĵŐĸŃıńĥĬŅŀŅľŅĶĽńĨĺƢĽĶŃŐĔƟĺȮ
ěńħĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŴĔŅĶįĸŇĨŀŅľŅĶȮTMR ŐĸŃĔŅĶŒĝƟőĮĶŐĔĶĴ
ėņĬĺĦĽŌĨĶŀŅľŅĶőėŀĵƞŅĚĚƞŅĵŵȮŒľƟĔńĭŏĔļĨĶĔĶįŌƟŏĸňŘĵĚőėŏĬŊŘŀȮĨ,ĨŃıĚ 
ŀ,ŏĴŊŀĚȮĨ,ĝŅĔıĚȮŀ,ŐĔĸĚȮŐĸŃȮĨ,ĝŅĔĭĔȮŀ,ĭƟŅĬėƞŅĵȮě,ĶŃĵŀĚȮěņĬĺĬȮ56 
ėĬȮőħĵŏĬƟĬŒĝƟĺńĨĩŋħŇĭľĸńĔŒĬĪƟŀĚĩŇŗĬȮŏĝƞĬȮŏĮĸŊŀĔĽńĭĮŃĶħȮŐĮƚĚŏľĚƞŅĽńĭĮŃĶħȮ
ŏĮĸŊŀĔŐĸŃŐĔĬĕƟŅĺőıħľĺŅĬȮŏıŊŗŀŒĝƟŏĮƦĬĽƞĺĬįĽĴŒĬŀŅľŅĶȮTMR ŀŅľŅĶ 
őėĕŋĬĨƟĬĪŋĬĨŗņœĺƟŒĝƟŏŀĚĳŅĵŒĬĲŅĶƢĴĕŀĚĨĬŏŀĚ ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ 
ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮĽŅĴŅĶĩĬņĺńĨĩŋħŇĭĪňŗŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶȮőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴŐĮĶĶŌĮįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮœħƟŐĔƞȮŏĮĸŊŀĔĽńĭĮŃĶħ 
ŐĮƚĚŏľĚƟŅĽńĭĮŃĶħȮŏĮĸŊŀĔĕƟŅĺőıħľĺŅĬȮŐĸŃŏĮĸŊŀĔĪŋŏĶňĵĬȮĬņĴŅŒĝƟŏĮƦĬ
ŀŅľŅĶőėĶĺĴĪńŘĚĬņĴŅŏĮƦĬĽƞĺĬįĽĴŒĬĔŅĶįĸŇĨŀŅĔŅĶȮTMR ěŉĚĝƞĺĵĸħĨƟĬĪŋĬ
ėƞŅŀŅľŅĶŒĬĔŅĶŏĸňŘĵĚőėŏĬŊŘŀȮ0.ȮĭŅĪ-Ĩńĺ-ĺńĬȮ&ŏħŇĴŏĔļĨĶĔĶĴňėƞŅŒĝƟěƞŅĵ 
ħƟŅĬŀŅľŅĶőėȮ6.ȮĭŅĪ-Ĩńĺ-ĺńĬ'ȮŒĬĝƞĺĚŀŅĵŋőėȮ/,3+0ȮĮƖȮĶĺĴěņĬĺĬőėĪńŘĚľĴħȮ
/*51.ȮĨńĺȮĸħĨƟĬĪŋĬĶĺĴȮ;Ȯ/*51.ȮĨńĺȮ× 143ȮĺńĬȮ× 0.ȮĭŅĪȮ;Ȯ/0*407*...Ȯ
ĭŅĪȮĬŀĔěŅĔĮĶŃőĵĝĬƢŒĬĔŅĶĸħĨƟĬĪŋĬĔŅĶįĸŇĨŀŅľŅĶőėœħƟŐĸƟĺȮĔŅĶŒĝƟ
ŀŅľŅĶȮTMR ŒĬĔŅĶŏĸňŘĵĚőėȮĵńĚĝƞĺĵĸħėĺŅĴŏĽňŗĵĚŒĬĔŅĶĶŃĭŅħĕŀĚőĶėȮěŅĔ
ĔŅĶĮĸƞŀĵőėŐĪŃŏĸŖĴŒĬŐĮĸĚľĠƟŅȮĪņŒľƟŏĔļĨĶĔĶœĴƞĨƟŀĚĔńĚĺĸŏĶŊŗŀĚőĶėœħƟ 

ĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮ
ĔĶŃĪĶĺĚĴľŅħœĪĵ 

ŴĝŋħĞŀĲĨƢŐĺĶƢȮĪńĬıŇĭńĨŇŵȮĬńĔĺŇěńĵŏĬėŏĪėȮĽĺĪĝ,ȮœħƟıńĥĬŅĶŃĭĭĽĬńĭĽĬŋĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚŏěƟŅľĬƟŅĪňŗĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵŒĬĔŅĶĨŇħĨŅĴ
ŐĸŃŏİƚŅĶŃĺńĚĽĩŅĬĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇŐĭĭŏĶňĵĸœĪĴƢȮľĶŊŀȮĝŋħĞŀĲĨƢŐĺĶƢȮ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŴĪńĬıŇĭńĨŇŵȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĶńĭĴŊŀĔńĭĽĩŅĬĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇĪňŗĪńĬĪƞĺĚĪň
ŐĸŃĸħėĺŅĴŏĽňĵľŅĵěŅĔĳńĵīĶĶĴĝŅĨŇȮŒľƟŐĔƞĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅ 
ĽŅīŅĶĦĳńĵȮŐĸŃľĬƞĺĵĚŅĬŀŊŗĬȮŕȮœħƟŐĔƞȮĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅȮĽĩŅĭńĬĽŅĶĽĬŏĪĻ
ĪĶńıĵŅĔĶĬŘņŐĸŃĔŅĶŏĔļĨĶȮŐĸŃĔĶĴĪĶńıĵŅĔĶĬŘņȮőħĵĴňŏěƟŅľĬƟŅĪňŗĮƚŀĚĔńĬ
ŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮŏĮƦĬįŌƟŒĝƟĚŅĬľĸńĔȮőħĵĨŇħĨŅĴĕƟŀĴŌĸŐĭĭŏĶňĵĸœĪĴƢȮ
ıĶƟŀĴĪńŘĚĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶȮĔŅĶĺŅĚŐįĬȮĔŅĶĶńĭĴŊŀȮŐĸŃĔŅĶĨńħĽŇĬŒěȮŒĬ
ĽĩŅĬĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇȮœħƟĴňĔŅĶĨŇħĨńŘĚĝŋħĞŀĲĨƢŐĺĶƢȮŴĪńĬıŇĭńĨŇŵȮĨńŘĚŐĨƞȮ
ŏħŊŀĬȮĴŇ,ĵ,Ȯ034.ȮőħĵĮƤěěŋĭńĬĴňįŌƟŒĝƟĴŅĸĚĪŃŏĭňĵĬŒĝƟĚŅĬĔĺƞŅȮ3..ȮĶŅĵȮŏıŊŗŀ
ĮƚŀĚĔńĬėĺŅĴŏĽňĵľŅĵȮĪńŘĚĨƞŀĝňĺŇĨŐĸŃĪĶńıĵƢĽŇĬĪňŗŀŅěŏĔŇħĕŉŘĬĔńĭĮĶŃĝŅĝĬĪňŗ
ŀŅĻńĵŀĵŌƞŒĬıŊŘĬĪňŗŏĽňŗĵĚĳńĵıŇĭńĨŇȮĴňĴŌĸėƞŅįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 
ĮƖȮ0342 ěņĬĺĬȮ15/ȮĸƟŅĬĭŅĪȮŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬŒĬĔŅĶľŅĕƟŀĴŌĸ
ĮĶŇĴŅĦĬŘņİĬȮĽĳŅıŀŅĔŅĻȮŀŋĦľĳŌĴŇěŅĔŏĺŖĭœĞĨƢĨƞŅĚȮŕȮŐĸŃŐěƟĚŏĨŊŀĬĳńĵ
ŒľƟŐĔƞĮĶŃĝŅĝĬŒĬŏĕĨĪňŗĶńĭįŇħĝŀĭœħƟĶĺħŏĶŖĺȮŏħŇĴŒĝƟĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĕƟŀĴŌĸ
ŐĸŃŐěƟĚŏĨŊŀĬĳńĵŒĬıŊŘĬĪňŗȮ/ȮĺńĬȮľĸńĚěŅĔŒĝƟĶŃĭĭħńĚĔĸƞŅĺȮŒĝƟĶŃĵŃŏĺĸŅ 
ŏıňĵĚȮ3ȮĬŅĪňȮĸħėĺŅĴŏĽňŗĵĚĔŅĶŏĽňĵľŅĵĕŀĚĪĶńıĵƢĽŇĬȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨ 

ĺŇĽŅľĔŇěĝŋĴĝĬȮĔĸŋƞĴŐĮĶĶŌĮįĸįĸŇĨĪŅĚ
ĔŅĶŏĔļĨĶĭƟŅĬŐėĺȮĨņĭĸĪƞŅĔĺƟŅĚ 
ŀņŏĳŀĽŅĶĳňȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢĕŃľĬńħĔơĺĬȮ
ŐĭĭŐįƞĬŵȮŏĬŊŗŀĚěŅĔĔŅĶįĸŇĨĽńĭĮŃĶħŀĭŐľƟĚĕŀĚĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŐĮĶĶŌĮ
įĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶĭƟŅĬŐėĺȮĨ,ĪƞŅĔĺƟŅĚȮœĴƞįƞŅĬŏĔĦĤƢĴŅĨĶģŅĬȮŏĮƦĬ
ěņĬĺĬĴŅĔĔĺƞŅȮ/.ȮĨńĬĨƞŀŏħŊŀĬȮĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮěŉĚĨƟŀĚĔŅĶŏıŇŗĴĴŌĸėƞŅ
ĽńĭĮŃĶħŀĭŐľƟĚĪňŗœĴƞįƞŅĬŏĔĦĤƢĴŅĨĶģŅĬȮőħĵŀĵŌƞŒĬĶŌĮŐĭĭĕĬĴĕĭŏėňŘĵĺȮ
ĽŅĴŅĶĩĶńĭĮĶŃĪŅĬœħƟĪńŘĚŏħŖĔŐĸŃįŌƟŒľĠƞȮěŉĚŏĔŇħĔŅĶĬņĽńĭĮŃĶħŀĭŐľƟĚĪňŗœĴƞ
įƞŅĬŏĔĦĤƢĴŅĨĶģŅĬȮĞŉŗĚĴňĽňŀƞŀĬŏĔŇĬœĮŏĕƟĴŏĔŇĬœĮȮĕĬŅħŏĸŖĔŏĔŇĬœĮȮĕĬŅħŒľĠƞ
ŏĔŇĬœĮȮŏĮƦĬĨƟĬȮĴŅŏıŇŗĴĴŌĸėƞŅŏĮƦĬĽńĭĮŃĶħĔĺĬŐĭĭŐįƞĬȮľĶŊŀŏĶňĵĔĺƞŅ 
ŴĕŃľĬńħĔơĺĬȮŐĭĭŐįƞĬŵȮőħĵ AGRITEC ĽĺĪĝ,ȮĶƞĺĴĴŊŀĔńĭĻŌĬĵƢĬĺńĨĔĶĶĴ
ŀŅľŅĶŐĸŃĭĶĶěŋĳńĦĤƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŒĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶ
ıńĥĬŅįĸŇĨĳńĦĤƢȮőħĵŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮŏıŊŗŀĔƞŀŒľƟŏĔŇħĔŅĶ 
ĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟŐĔƞįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢŏıŇŗĴĝƞŀĚĪŅĚĔŅĶĨĸŅħŐĸŃ
ĽĶƟŅĚĶŅĵœħƟŏıŇŗĴŒľƟĔńĭĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇě
ĝŋĴĝĬĵńĚœĴƞĴňĶŅĵœħƟěŅĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢĕŃľĬńħĔơĺĬȮŐĭĭŐįƞĬ 
ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĕŃľĬńħĔơĺĬȮŐĭĭŐįƞĬȮĴňĨƟĬĪŋĬĔŅĶįĸŇĨȮĔŇőĸĔĶńĴĸŃȮ
/67,/2ȮĭŅĪȮŐĸŃĨƟĬĪŋĬĭĶĶěŋĳńĦĤƢȮ/.ȮĭŅĪȮ&ĶŅėŅĶĺĴĩŋĚŀĸŌĴŇŏĬňĵĴĲŀĵĸƢ
ŐĸŃĽĨŇĔŏĔŀĶƢ'ȮőħĵěńħěņľĬƞŅĵŒĬĮĶŇĴŅĦȮ50ȮĔĶńĴȮĶŅėŅȮ4.ȮĭŅĪȮĺŇĽŅľĔŇě
ĝŋĴĝĬĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵįĸŇĨĳńĦĤƢĕŃľĬńħĔơĺĬȮŐĭĭŐįƞĬěņĬĺĬȮ0..Ȯ
ĩŋĚĨƞŀŏħŊŀĬȮĽĶƟŅĚĶŅĵœħƟȮ/22,... ĭŅĪĨƞŀĮƖȮőħĵĺŇĽŅľĔŇěĝŋĴĝĬĴňĴŌĸėƞŅ
ĵŀħĕŅĵĪňŗŏıŇŗĴĕŉŘĬĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĴňėĺŅĴĵńŗĚĵŊĬĽŅĴŅĶĩįĸŇĨ
ŐĸŃěņľĬƞŅĵ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĺŇĽŅľĔŇěĝŋĴĝĬ ĔĸŋƞĴĽńĬĴľŅıĬĽĴŋĬœıĶ
ŀŇĬĪĶňĵƢĭƟŅĬĮƙŅěňŘȮĨņĭĸĽńĬĴľŅıĬȮ 
ŀņŏĳŀŐĴƞŐĨĚ ěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢĴńĬľĺŅĬ 
ŏĭĬŇŁŅĶŋĔŃŀĭĔĶŀĭįĽĴįńĔ 3 ĝĬŇħŵȮŏĬŊŗŀĚěŅĔĺŇĽŅľĔŇěĝŋĴĝĬŏĸŖĚŏľŖĬ
ĝƞŀĚĪŅĚĔŅĶĨĸŅħĕŀĚįĸŇĨĳńĦĤƢĔŅĶĭĶŇőĳėĕĬĴĕĭŏėňŘĵĺĕŀĚŏħŖĔœĪĵĪňŗŏıŇŗĴĕŉŘĬȮ
ěŉĚĴňŐĬĺėŇħŒĬĔŅĶĬņĴńĬľĺŅĬŁŅĭŇĶŋĔŃĪňŗĺŇĽŅľĔŇěĝŋĴĝĬœħƟĶŇŏĶŇŗĴĮĸŌĔȮŐĸŃįńĔ
ŀĭŐľƟĚĨƞŅĚȮŕȮĴŅŐĮĶĶŌĮŐĸŃıńĥĬŅŏĮƦĬįĸŇĨĳńĦĤƢȮŴĴńĬľĺŅĬŏĭĬŇŁŅĶŋĔŃŀĭ
ĔĶŀĭįĽĴįńĔȮ3ȮĝĬŇħŵȮőħĵĴŋƞĚŏĬƟĬĔĸŋƞĴįŌƟĭĶŇőĳėĔĸŋƞĴŏħŖĔĝƞĺĚŀŅĵŋȮ4ȮůȮ03ȮĮƖȮ
ĪŅĚȮAGRITECȮĽĺĪĝ,ȮĶƞĺĴĔńĭĻŌĬĵƢĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃĭĶĶěŋĳńĦĤƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢȮőħĵŏĸŊŀĔŒĝƟ
ŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮŏıŊŗŀĔƞŀŒľƟŏĔŇħĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟŐĔƞįĸŇĨĳńĦĤƢȮŐĸŃ
ŀŀĔŐĭĭĭĶĶěŋĳńĦĤƢȮŏıŇŗĴĝƞŀĚĪŅĚĔŅĶĨĸŅħŐĸŃĽĶƟŅĚĶŅĵœħƟŏıŇŗĴŒľƟĔńĭĔĸŋƞĴ
ĺŇĽŅľĔŇěĝŋĴĝĬȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĵńĚœĴƞĴňĶŅĵœħƟěŅĔĔŅĶ
ěņľĬƞŅĵįĸŇĨĳńĦĤƢĴńĬľĺŅĬŏĭĬŇŁŅĶŋĔŃŀĭĔĶŀĭįĽĴįńĔȮ3ȮĝĬŇħȮľĸńĚĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĴňĨƟĬĪŋĬĔŅĶįĸŇĨŐĸŃĭĶĶěŋĳńĦĤƢĕŀĚįĸŇĨĳńĦĤƢŏħŇĴ
ŐĸŃįĸŇĨĳńĦĤƢŒľĴƞħńĚĬňŘȮĨƟĬĪŋĬĔŅĶįĸŇĨȮĔŇőĸĔĶńĴĸŃȮ/21,20ȮĭŅĪȮŐĸŃĨƟĬĪŋĬ
ĭĶĶěŋĳńĦĤƢȮ/.ȮĭŅĪȮ&ĶŅėŅĶĺĴĩŋĚŀĸŌĴŇŏĬňĵĴĲŀĵĸƢŐĸŃĽĨŇĔŏĔŀĶƢ'ȮěńħěņľĬƞŅĵ
ŒĬĮĶŇĴŅĦȮ23 ĔĶńĴȮĶŅėŅȮ2. ĭŅĪȮĞŉŗĚĺŇĽŅľĔŇěĝŋĴĝĬĽŅĴŅĶĩįĸŇĨŐĸŃ
ěņľĬƞŅĵįĸŇĨĳńĦĤƢĴńĬľĺŅĬŏĭĬŇŁŅĶŋĔŃŀĭĔĶŀĭįĽĴįńĔȮ3ȮĝĬŇħœħƟěņĬĺĬȮ
0..ȮĩŋĚĨƞŀŏħŊŀĬȮĽĶƟŅĚĶŅĵœħƟȮ74,...ȮĭŅĪĨƞŀĮƖȮőħĵĺŇĽŅľĔŇěĝŋĴĝĬĴň 
ĴŌĸėƞŅĵŀħĕŅĵĪňŗŏıŇŗĴĕŉŘĬȮĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĴňėĺŅĴĵńŗĚĵŊĬ 
ĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵ 

ĺŇĽŅľĔŇěĝŋĴĝĬȮŏĔļĨĶŀŇĬĪĶňĵƢ 
ĭƟŅĬĺńĚĴŃĔĶŌħȮĨņĭĸĺńĚĪƞŅĝƟŅĚȮ 
ŀņŏĳŀĔĭŇĬĪĶƢĭŋĶňȮěńĚľĺńħĮĶŅěňĬĭŋĶň 

ŴĔŅĶįĸŇĨŐĸŃŒĝƟĶŅĭŇĺŏĺŀŏĶňĵŒĬĔŅĶėĺĭėŋĴŐĴĸĚĻńĨĶŌŀĵƞŅĚĴňėŋĦĳŅıŵȮ
ĬńĔĺŇěńĵœĭőŀŏĪėȮĽĺĪĝ,ȮĶƞĺĴĔńĭĔĸŋƞĴĽƞĚŏĽĶŇĴĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝőħĵĝňĺĺŇīňȮ 
ĔŀĚĽƞĚŏĽĶŇĴĔŅĶŀŅĶńĔĕŅıŊĝŐĸŃěńħĔŅĶħŇĬĮŋƜĵȮĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶȮĽƞĚŏĽĶŇĴ
ŐĸŃĽĬńĭĽĬŋĬŒľƟŏĔŇħĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľƟĔńĭŏĔļĨĶĔĶȮ
œħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĝŊŘŀĶŅĭŇĺŏĺŀŏĶňĵŒĬĶŌĮľńĺŏĝŊŘŀŐĸŃ 
ĔƟŀĬŏĝŊŘŀĽħŐĭĭĴŅĨĶģŅĬŒľƟĔńĭĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬŏĔļĨĶŀŇĬĪĶňĵƢ 
ĭƟŅĬĺńĚĴŃĔĶŌħȮĨ,ĺńĚĪƞŅĝƟŅĚȮŐĸŃĴňĔŅĶĬņĶƞŀĚŒĬĔŅĶıńĥĬŅŐĔĬĬņŒĬĔŅĶįĸŇĨ
ĕĵŅĵĶŅĭŇĺŏĺŀŏĶňĵŒĬĝŋĴĝĬȮŏıŊŗŀįĸńĔħńĬŒľƟŏĔŇħěŋħŏĶňĵĬĶŌƟĝŋĴĝĬȮľĸńĚĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮěņĬĺĬȮ13ȮėĬȮœħƟĪħĸŀĚįĸŇĨĕĵŅĵ 
ĶŅĭŇĺŏĺŀŏĶňĵȮėĶńŘĚŐĶĔŏħŊŀĬȮĴ,ė,Ȯ0341ȮįĸŇĨĪńŘĚľĴħȮ62ȮĩŋĚȮőħĵȮĽĺĪĝ,ŏĮƦĬ 
ĪňŗĮĶŉĔļŅŀĵƞŅĚŒĔĸƟĝŇħėĺĭėŋĴėŋĦĳŅıĨĸŀħĪŋĔĶŀĭĔŅĶįĸŇĨȮıĶƟŀĴĪńŘĚȮĽĺĪĝ,
ĴňĔŅĶĽŋƞĴĨĶĺěĽŀĭėŋĦĳŅıĪŋĔȮŕȮ1ȮŏħŊŀĬȮŏıŊŗŀħŌėĺŅĴŏĕƟĴĕƟĬĕŀĚĽĮŀĶƢŐĸŃ
ŏĮŀĶƢŏĞŖĬĨƢĔŅĶĴňĝňĺŇĨĶŀħȮĴŅĨĶģŅĬĪňŗĪŅĚȮĽĺĪĝ,œħƟĔņľĬħȮėĺŅĴŏĕƟĴĕƟĬ 
ĕŀĚĽĮŀĶƢĨƟŀĚœĴƞĨŗņĔĺƞŅȮ/.7ȮĽĮŀĶƢ-ĔĶńĴȮŐĸŃŏĮŀĶƢŏĞŖĬĨƢĔŅĶĴňĝňĺŇĨĶŀħ 
œĴƞĨŗņĔĺƞŅȮ53#ȮĞŉŗĚĔĸŋƞĴĺŇĽŅľĔŇěłȮĽŅĴŅĶĩįĸŇĨĶŅĭŇĺŏĺŀŏĶňĵœħƟėŋĦĳŅı 
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮėĺŅĴŏĕƟĴĕƟĬėŋĦĳŅıĽĮŀĶƢŀĵŌƞĪňŗȮ/.ȮĽĮŀĶƢ-ĔĶńĴȮŐĸŃŏĮŀĶƢŏĞŖĬĨƢ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔŅĶĴňĝňĺŇĨĶŀħŀĵŌƞĪňŗȮ6.#ȮĪņŒľƟĔĸŋƞĴĺŇĽŅľĔŇěĴňĶŅĵœħƟěŅĔĔŅĶįĸŇĨĝňĺĳńĦĤƢ
ŐĸŃěņľĬƞŅĵŒľƟĔńĭŏĔļĨĶĔĶŒĬĔĸŋƞĴŐĸŃŏėĶŊŀĕƞŅĵĽĴŅĝŇĔŒĝƟĚŅĬȮŒĬĶŅėŅĩŋĚĸŃȮ
03ȮĭŅĪȮŐĸŃœħƟĪņĔŅĶįĸŇĨĝňĺĳńĦĤƢĨńŘĚŐĨƞŏħŊŀĬȮĔ,ı,Ȯ0341Ȯ+Ȯī,ė,Ȯ0342 
įĸŇĨĕĵŅĵŏĝŊŘŀĶŅĭŇĺŏĺŀŏĶňĵĪńŘĚľĴħȮ401ȮĔŇőĸĔĶńĴȮėŇħŏĮƦĬȮ1*//3ȮĩŋĚȮıĭĺƞŅ 
ĴňĔŅĶĮĬŏĮƘƨŀĬěņĬĺĬȮ1/2ȮĩŋĚ ĽĶƟŅĚĶŅĵœħƟŒľƟĔńĭŏĔļĨĶĔĶȮŏĮƦĬŏĚŇĬȮ5.*.03 
ĭŅĪȮıĶƟŀĴĪńŘĚœħƟĴňĔŅĶěńħŀĭĶĴĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶįĸŇĨĕĵŅĵĝňĺĳńĦĤƢ
ŐĸŃĔŅĶŒĝƟĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒľƟĔńĭĽĴŅĝŇĔĳŅĵŒĬĔĸŋƞĴȮ 
ŒĬĮƖȮ0343 ŏĔŇħŏĮƦĬěŋħŏĶňĵĬĶŌƟĝŋĴĝĬŒĬĔŅĶįĸŇĨĕĵŅĵĝňĺĳńĦĤƢ 
ĪńŘĚŏĝŊŘŀĶŅœĨĶőėŏħŀĶƢĴŅȮŏĝŊŘŀĶŅĭŇĺŏĺŀŏĶňĵȮŐĸŃŏĝŊŘŀĶŅŏĴĨŅœĶŏĞňĵĴ 

ĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮ&ĔĲĳ,' ŴĶŃĭĭĨĶĺěľŅŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀŋĮĔĶĦƢĝņĶŋħȮŐĭĭĵŊħľĵŋƞĬœħƟ 
ĭĬėĸŅĺħƢėŀĴıŇĺĨŇĚŵȮĮƤěěŋĭńĬĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĮĔĶĦƢĝŜŅĶŋħĕŀĚĔŅĶ
œĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮ&ĔĲĳ,'ȮĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĔŖĭĶńĔļŅȮĔŅĶŒĝƟĚŅĬȮĔŅĶĭŜŅĶŋĚĶńĔļŅȮ
ŐĸŃĔŅĶŏėĸĴȮĩŌĔĭńĬĪŉĔŀĵŌƞŒĬľĸŅĵĶŃĭĭȮőħĵĕƟŀĴŌĸŏľĸƞŅĬňŘĴňėĺŅĴŏĝŊŗŀĴőĵĚ
ĔńĬŐĨƞŏĮƦĬĕƟŀĴŌĸĪňŗœĴƞĽĴĭŌĶĦƢȮĴňėĺŅĴėĸŅħŏėĸŊŗŀĬȮŐĸŃĴňĶŌĮŐĭĭĔŅĶĭńĬĪŉĔĪňŗ
œĴƞėĚĪňŗȮĞŉŗĚĪŜŅŒľƟĔŅĶĺŇŏėĶŅŃľƢĽŊĭėƟĬĕƟŀĴŌĸŀŋĮĔĶĦƢĝŜŅĶŋħĵƞŀĴŏĔŇħėĺŅĴ
įŇħıĸŅħœħƟȮĬŀĔěŅĔĬňŘĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŜŅĬĺĬĴŅĔĵńĚĨƟŀĚŒĝƟŏĺĸŅŒĬ 
ĔŅĶĮĶŃĴĺĸįĸĬŅĬȮĬńĔĺŇěńĵŏĬėŏĪėȮĽĺĪĝ,ȮœħƟıńĥĬŅĶŃĭĭĨĶĺěľŅŐĸŃ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀŋĮĔĶĦƢĝņĶŋħȮŐĭĭĵŊħľĵŋƞĬœħƟĭĬėĸŅĺħƢėŀĴıŇĺĨŇĚȮĝƞĺĵŏıŇŗĴ
ėĺŅĴŐĴƞĬĵŜŅŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀŋĮĔĶĦƢĝŜŅĶŋħŒľƟĽŌĚĔĺƞŅĺŇīňĔŅĶĪňŗŒĝƟŀĵŌƞŏħŇĴȮ
ĪņŒľƟĔŅĶĮĶŃĴĺĸįĸŏĽĶŖěĽŇŘĬŒĬŏĺĸŅĪňŗĶĺħŏĶŖĺȮŐĸŃŒĝƟĪĶńıĵŅĔĶėŜŅĬĺĦ 
ŀĵƞŅĚėŋƟĴėƞŅȮőħĵĶŃĭĭĬňŘĽŅĴŅĶĩĪŜŅĔŅĶĮĶŃĴĺĸįĸœħƟŏĪƞŅĔńĭĔŅĶŒĝƟŏėĶŊŗŀĚ
ŏĽĴŊŀĬŐĭĭŏħŇĴĩŉĚȮ7ȮŏėĶŊŗŀĚȮĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶŒĝƟĭĶŇĔŅĶėĸŅĺħƢěŅĔĔŅĶŒĝƟ
ŐĭĭŏħŇĴœħƟĮĶŃĴŅĦȮ2.# 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗěńĚľĺńħŏĝňĵĚŒľĴƞ 
/'ȮœĶƞĝĴĲƚŅȮľĴŌƞĭƟŅĬĔŀĚȮĨņĭĸľŅĚħĚȮ
ŀņŏĳŀľŅĚħĚ 
0'ȮœĶƞĝĶŇĬĪĶƢıĶĶĦĽĺĬŏĴĸƞŀĬȮľĴŌƞĭƟŅĬ 
ŐĴƞĭŀĬȮĨņĭĸőľĸƞĚĕŀħȮŀņŏĳŀıĶƟŅĺ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮWATER FiT simple ĔĸƞŀĚėĺĭėŋĴĔŅĶŒľƟĬŘņ
ĽņľĶńĭĔŅĶŏıŅŃĮĸŌĔŏĴĸŀĬȮěńĚľĺńħŏĝňĵĚŒľĴƞŵȮARGITEC ŐĸŃȮĬńĔĺŇěńĵ
ŏĬėŏĪėȮĽĺĪĝ,ȮĩƞŅĵĪŀħŏĪėőĬőĸĵňįŌƟŒľƟĭĶŇĔŅĶŀŀĔŐĭĭĨŇħĨńŘĚĶŃĭĭĚŅĬ
ŏĔļĨĶŀńěĜĶŇĵŃŀĵƞŅĚėĶĭĺĚěĶȮ&Agriculture System Integrators: ASI) ŏıŊŗŀ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĮĶŃŏĴŇĬıŊŘĬĪňŗŐĸŃĨŇħĨńŘĚŏĪėőĬőĸĵňȮŴĔĸƞŀĚėĺĭėŋĴĔŅĶŒľƟ
ĬŘņȮ&U_rcpȮDgRȮQgknjc'ŵȮŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀȮŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶĪňŗĮĸŌĔ 
ŏĴĸŀĬȮěŜŅĬĺĬȮ0ȮĶŅĵȮœĶƞĝĶŇĬĪĶƢıĶĶĦĽĺĬŏĴĸŀĬȮŐĸŃȮœĶƞĝĴĲƚŅȮŏĔļĨĶĔĶ
ĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶĞŊŘŀŀŋĮĔĶĦƢėĺĭėŋĴĬŘņĪňŗĴňĶŅėŅĽŌĚȮ2*3..+/0*3..Ȯ
ĭŅĪȮĽƞĚįĸŒľƟĨƟĬĪŋĬĸħĸĚȮĸħĶŃĵŃŏĺĸŅŒĬĔŅĶŒĝƟĚŅĬěŅĔŏħŇĴĪňŗœĴƞĽŅĴŅĶĩ
ėĺĭėŋĴĔŅĶŒľƟĬŘņœħƟȮĽŅĴŅĶĩĔŜŅľĬħŏĺĸŅŏĮƕħĮƕħœħƟŀńĨőĬĴńĨŇȮĔŅĶĨŇħĨŅĴįĸ 
ĮƖȮ0343ȮıĭĺƞŅȮįŌƟĮĶŃĔŀĭĔŅĶĨƟŀĚěƟŅĚėĬĚŅĬŒĬĔŅĶŒľƟĬŘņŏĴĸŀĬŒĬĝƞĺĚ 
ĶŃĵŃĮĸŌĔȮ1ȮŏħŊŀĬȮĞŉŗĚȮ/ȮĮƖȮĮĸŌĔěņĬĺĬȮ0ȮĝƞĺĚĶŃĵŃĔŅĶĮĸŌĔȮĶĺĴěƟŅĚėĬĚŅĬȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

4ȮŏħŊŀĬȮĪņŒľƟĸħėƞŅěƟŅĚœĮȮ3*...-6*...ȮĭŅĪ/ŏħŊŀĬȮĶĺĴĶŃĵŃŏĺĸŅȮ4ȮŏħŊŀĬȮ
ĶĺĴĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵœħƟȮ1.*...-26*...ȮĭŅĪȮŐĸŃĴňŐįĬĪňŗěŃĬņŏĴĸŀĬĪňŗ
œĴƞįƞŅĬĔŅĶėńħŏĔĶħŐĨƞĶĽĝŅĨŇĵńĚħňŀĵŌƞȮœĮŐĮĶĶŌĮħƟĺĵŏĪėőĬőĸĵňŐĸŃŐĮĶĶŌĮȮ
Vacuum FriedȮľĶŊŀĔŅĶĪŀħĽŋĠĠŅĔŅĻĪňŗŀŋĦľĳŌĴŇĨŗņȮĪņŒľƟœĴƞŏĽňĵėŋĦėƞŅ 
ĪŅĚőĳĝĬŅĔŅĶȮĞŉŗĚėĸƟŅĵįńĔĔĶŀĭŐĨƞŏĮƦĬŏĴĸŀĬĔĶŀĭȮĔĸŅĵŏĮƦĬĽŇĬėƟŅ 
ŏıŊŗŀĽŋĕĳŅıŒĬŀĬŅėĨŀňĔħƟĺĵ 

ĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŏĔļĨĶľŅĚħĚıńĥĬŅȮ
ĨņĭĸľŅĚħĚȮŀņŏĳŀľŅĚħĚȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢĞŀĽľĴŌŐħĚ
ŒĬĨņĬŅĬȮĽŌĨĶħńŘĚŏħŇĴŵȮARGITEC ĽĺĪĝ,ȮĶƞĺĴĔńĭĻŌĬĵƢĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃ 
ĭĶĶěŋĳńĦĤƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢȮőħĵ
ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮŏıŊŗŀĔƞŀŒľƟŏĔŇħĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟŐĔƞ
įĸŇĨĳńĦĤƢȮŐĸŃŏıŇŗĴĝƞŀĚĪŅĚĔŅĶĨĸŅħŐĸŃĽĶƟŅĚĶŅĵœħƟŏıŇŗĴŒľƟĔńĭĔĸŋƞĴĺŇĽŅľĔŇě
ĝŋĴĝĬȮŐĸŃĶƞĺĴĩƞŅĵĪŀħŏĪėőĬőĸĵňŒĬĔŅĶįĸŇĨĬŘņĞŀĽľĴŌŐħĚĽŌĨĶħńŘĚŏħŇĴȮ
ŏĬŊŗŀĚěŅĔĔŅĶľĴńĔŏĬŊŘŀľĴŌĽņľĶńĭĪņľĴŌŐħĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŏŀĚȮıĭĺƞŅ 
ŒĝƟĶŃĵŃŏĺĸŅŒĬĔŅĶľĴńĔĬŅĬĮĶŃĴŅĦȮ02ȮůȮ1.ȮĝńŗĺőĴĚȮŏıŊŗŀŒľƟœħƟľĴŌŐħĚĪňŗĴň
ŏĬŊŘŀĽńĴįńĽĪňŗĬŋƞĴȮŐĸŃĶĽĝŅĨŇĔĸĴĔĸƞŀĴȮőħĵĬńĔĺŇěńĵœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵň
įĸŇĨĳńĦĤƢĞŀĽľĴŌŐħĚŒĬĨņĬŅĬȮĽŌĨĶħńŘĚŏħŇĴȮŒĝƟĔĶŃĭĺĬĔŅĶĸħĕĬŅħȮ&Size 
Reduction) ĺńĨĩŋħŇĭħƟĺĵŏėĶŊŗŀĚĭħĸŃŏŀňĵħȮŏıŊŗŀŏıŇŗĴŀńĨĶŅĽƞĺĬıŊŘĬĪňŗįŇĺĽńĴįńĽ
ĺńĨĩŋħŇĭŒĬĞŀĽĨƞŀıŊŘĬĪňŗįŇĺŏĬŊŘŀľĴŌȮĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃŀńĨĶŅŏĶŖĺĕŀĚ 
ĔŅĶľĴńĔȮĪņŒľƟĸħŏĺĸŅĔŅĶľĴńĔŏĬŊŘŀľĴŌŐħĚŏľĸŊŀȮ/.ȮĝńŗĺőĴĚȮĔƞŀĬĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢŏħŇĴȮ0..,...Ȯ
ĭŅĪĨƞŀĮƖȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĨƟĬĪŋĬĔŅĶįĸŇĨŐĸŃĭĶĶěŋĳńĦĤƢĕŀĚ
įĸŇĨĳńĦĤƢŒľĴƞȮįĸŇĨĳńĦĤƢĞŀĽľĴŌŐħĚŒĬĨņĬŅĬȮĽŌĨĶħńŘĚŏħŇĴȮ/ȮĔŇőĸĔĶńĴȮĴň
ĨƟĬĪŋĬĺńĨĩŋħŇĭŏĪƞŅĔńĭȮ0/2,53ȮĭŅĪȮħńĚĬńŘĬȮ/ȮĕĺħȮ&1..ȮĔĶńĴ'ȮĨƟĬĪŋĬĺńĨĩŋħŇĭ
ŐĸŃĭĶĶěŋĳńĦĤƢŏĪƞŅĔńĭȮ42,20ȮĭŅĪȮĽŅĴŅĶĩěņľĬƞŅĵœħƟȮ0..ȮĕĺħĨƞŀŏħŊŀĬȮ
ĽĶƟŅĚĶŅĵœħƟŏĮƦĬȮ146,...ȮĭŅĪĨƞŀĮƖȮĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĴň 
ėĺŅĴĵńŗĚĵŊĬĽŅĴŅĶĩįĸŇĨȮěņľĬƞŅĵȮŐĸŃŏıŇŗĴĶŅĵœħƟŒľƟŐĔƞĺŇĽŅľĔŇěĝŋĴĝĬĨƞŀœĮ 

ĝŋĴĝĬŏĮƚŅľĴŅĵŒĬěńĚľĺńĚŏĝňĵĚŒľĴƞ 
/'ȮĝŋĴĝĬĪƞŅĔŅĬȮĨņĭĸĭƟŅĬĔĸŅĚȮ 
ŀņŏĳŀĽńĬĮƙŅĨŀĚ 
0'ȮĝŋĴĝĬįŅĚĵŀĵȮĨņĭĸľĬŀĚįŉŘĚ 
ŀņŏĳŀĽŅĶĳň 

ŴĔŅĶŏıŇŗĴĴŌĸėƞŅįĸŇĨĳńĦĤƢĽŇŗĚĪŀħƟĺĵĬŅőĬŏĪėőĬőĸĵňȮĳŅĵŒĨƟĔŇěĔĶĶĴ
ŀŀĔŐĭĭŐĸŃıńĥĬŅĽŇĬėƟŅĽŃĪƟŀĬĺŇĩňĝŋĴĝĬĽĶƟŅĚĽĶĶėƢȮŏıŊŗŀŏĽĬŀĕŅĵ 
ŐĔƞĬńĔĪƞŀĚŏĪňŗĵĺĔĸŋƞĴįŌƟľĠŇĚŐĸŃĺńĵĪņĚŅĬȮŏĮƚŅľĴŅĵĕŀĚőėĶĚĔŅĶȮOpen 
Chiang Mai to The New Pages őħĵȮĪĪĪ,ĽņĬńĔĚŅĬŏĝňĵĚŒľĴƞŵȮĽĺĪĝ,
ĳŅėŏľĬŊŀĶƞĺĴĔńĭĭĶŇļńĪȮŏħŀȮėńĺĶƢȮěņĔńħ ŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬŀńĨĸńĔļĦƢ
ıŊŘĬŏĴŊŀĚěŅĔĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĸĚıŊŘĬĪňŗĪņĚŅĬĶƞĺĴĔńĭĝŋĴĝĬŏĮƚŅľĴŅĵȮ
ěņĬĺĬȮ0ȮĝŋĴĝĬȮėŊŀȮĝŋĴĝĬĪƞŅĔŅĬȮŐĸŃȮĝŋĴĝĬįŅĚĵŀĵȮŏĽĬŀŐĬĺėŇħŐĸŃ
ŀŀĔŐĭĭįĸŇĨĳńĦĤƢȮĽŇĬėƟŅĝŋĴĝĬĪƞŀĚŏĪňŗĵĺĕŀĚěńĚľĺńħŏĝňĵĚŒľĴƞĪňŗĴňŀńĨĸńĔļĦƢ
ŐĸŃėĺŅĴĪńĬĽĴńĵŒľƟŐĔƞĨńĺĽŇĬėƟŅȮőħĵėńħŏĸŊŀĔįƟŅěŅĔĝŋĴĝĬȮ1ȮŐĭĭȮėŊŀ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

įƟŅĸŅĵıŊŘĬĵƟŀĴĽňīĶĶĴĝŅĨŇȮįƟŅĸŅĵŐĞĚȮ&įƟŅĸŅĵĪŅĚ'ȮŐĸŃįƟŅĸŅĵĨơŅőĔƟĚȮ
&įƟŅĸŅĵĨŅĶŅĚ'ȮĴŅĪņįĸŇĨĳńĦĤƢĳŅĵŒĨƟőėĶĚĔŅĶłȮĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴħƟĺĵȮĺĪĬ,Ȯ
ħƟĺĵŏĪėőĬőĸĵňĬŅőĬőėĪĨŇŘĚȮőħĵĻŌĬĵƢĬŅőĬŏĪėȮĽņľĶńĭĔĸŋƞĴĬńĔĪƞŀĚŏĪňŗĵĺ
ĔĸŋƞĴŏĮƚŅľĴŅĵĕŀĚőėĶĚĔŅĶȮłȮĔĸŋƞĴįŌƟľĠŇĚŐĸŃĺńĵĪņĚŅĬȮěņĬĺĬȮ5ȮŐĭĭȮœħƟŐĔƞ 
ĔĶŃŏĮƜŅėĸńĝȮĔĶŃŏĮƜŅőĪƟĪȮ&ĔĶŃŏĮƜŅŒĭŒľĠƞ'ȮĽŌĪŐĭĭŏĭĶŏĞŀĶƢȮŏĽŊŘŀȮĔĶŃőĮĶĚȮ
ĝŋħŏħĶĽȮŐĸŃŏĽŊŘŀőėƟĪȮĬņŏĽĬŀŒľƟŐĔƞȮĪĪĪ,ȮĽņĬńĔĚŅĬŏĝňĵĚŒľĴƞıŇěŅĶĦŅ
ėńħŏĸŊŀĔŐĭĭĔƞŀĬĕńŘĬĨŀĬĔŅĶįĸŇĨȮıĶƟŀĴħņŏĬŇĬĔŅĶĮĶŃĝŅĽńĴıńĬīƢ
įĸŇĨĳńĦĤƢ/ĽŇĬėƟŅȮŏıŊŗŀŒľƟŏĔŇħĴŌĸėƞŅěŅĔĔŅĶŒĝƟěƞŅĵĽŇĬėƟŅȮįƞŅĬĝƞŀĚĪŅĚŀŀĬœĸĬƢ
ŐĸŃŀŀĲœĸĬƢȮőħĵĴňįŌƟĶńĭĶŌƟĽŊŗŀœĴƞĬƟŀĵĔĺƞŅȮ3.*...ȮėĬ-ėĶńŘĚȮĭĶŇļńĪłȮœħƟ
ħņŏĬŇĬĔŅĶĩƞŅĵȮADS ĪńŘĚĶŌĮĳŅıŐĸŃĪņȮstorytelling įƞŅĬėĸŇĮȮvdo ŏıŊŗŀ
ĮĶŃĝŅĽńĴıńĬīƢįƞŅĬĪŋĔȮPlatform ěŅĔĔŅĶĨŇħĨŅĴŒĬĮƖȮ0343ȮĭĶŇļńĪłȮœħƟĶńĭ
ŀŀŏħŀĶƢįĸŇĨĳńĦĤƢĳŅĵŒĨƟőėĶĚĔŅĶłȮœħƟŐĔƞȮĔĶŃŏĮƜŅėĸńĝ ĔĶŃŏĮƜŅőĪƟĪȮ&ĔĶŃŏĮƜŅ
ŒĭŒľĠƞ'ȮĽŌĪŐĭĭŏĭĶŏĞŀĶƢȮŏĽŊŘŀȮĔĶŃőĮĶĚȮĝŋħŏħĶĽȮŐĸŃŏĽŊŘŀőėƟĪȮěŅĔĔŅĶȮPR 
ĪŋĔĝƞŀĚĪŅĚ ĶĺĴĴŌĸėƞŅȮ1..,... ĭŅĪ 

ŏĔļĨĶĔĶįŌƟŏĸňŘĵĚőėȮů ĽľĔĶĦƢőėĕŋĬ 
ħŀĔėņŒĨƟȮĭƟŅĬĽńĬĨƟĬŏĮŅȮĨņĭĸ 
ĭƟŅĬĩŘņȮŀņŏĳŀħŀĔėņŒĨƟȮěńĚľĺńħıŃŏĵŅ 

ŴőėĕŋĬħŀĔėņŒĨƟȮėĺŅĴĽņŏĶŖěőėŏĬŊŘŀœĪĵĽŌƞŏĬŊŘŀıĶňŏĴňĵĴħƟĺĵŏĪėőĬőĸĵň
ěŋĸŇĬĪĶňĵƢľĴńĔŀŅľŅĶĽńĨĺƢŵȮĽĺĪĝ,ȮĳŅėŏľĬŊŀȮĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵıŃŏĵŅȮ
ŐĸŃĽľĔĶĦƢőėĕŋĬħŀĔėņŒĨƟȮŒĬĔŅĶŒĝƟĺńĨĩŋħŇĭŒĬĪƟŀĚĩŇŗĬȮĨƟĬĪŋĬĨŗņȮĞŉŗĚěńĚľĺńħ
ıŃŏĵŅŐĸŃŏĝňĵĚĶŅĵŏĮƦĬŐľĸƞĚĮĸŌĔĲƤĔĪŀĚŏıŊŗŀŒĝƟŏĴĸŖħȮĽƞĺĬŏĬŊŘŀěŃĩŌĔĪŇŘĚ
ĪńŘĚľĴħĶĺĴĩŉĚĸŌĔĪňŗĨĔŏĔĶħœĴƞĨƞŅĔĺƞŅȮ/.ȮĨńĬȮěŅĔĔŅĶĻŉĔļŅĲƤĔĪŀĚĬńŘĬ 
ĴňėŅĶƢőĭœŁŏħĶĨȮĪňŗĽŅĴŅĶĩŏĮĸňŗĵĬŏĮƦĬœĕĴńĬŏĕƟŅœĮŐĪĶĔŒĬŏĬŊŘŀĺńĺœħƟȮőħĵ
ĺńĨĩŋħŇĭĕŀĚŀŅľŅĶĕƟĬĪňŗŏĮƦĬĽŌĨĶĕŀĚőėĕŋĬħŀĔėŜŅŒĨƟĬńŘĬȮľĸńĔȮŕȮěŃĮĶŃĔŀĭ
œĮħƟĺĵȮĶņĸŃŏŀňĵħȮĔŅĔĬŘņĨŅĸȮĔŅĔĩńŗĺŏľĸŊŀĚȮĔŅĔĴńĬĽŜŅĮŃľĸńĚȮŐĨƞĪňŗ 
ŏĮƦĬıĶŃŏŀĔŏĸĵĔŖėŊŀȮĕƟŅĺőıħĭħŐĸŃĲƤĔĪŀĚľĴńĔȮĬņœĮľĴńĔĔńĭŏĝŊŘŀěŋĸŇĬĪĶňĵƢ
ĪňŗįƞŅĬĔŅĶėńħŏĝŊŘŀŀĵƞŅĚħňȮěŅĔĬńŘĬĬņœĮľĴńĔĨŅĴĔĶŃĭĺĬĔŅĶĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚ
ŏĔļĨĶĔĶĽŅĴŅĶĩĪņœħƟŏŀĚȮĕƟŀħňĕŀĚŀŅľŅĶľĴńĔĽŌĨĶĸħĨƟĬĪŋĬȮĽŅĴŅĶĩŏĔŖĭ
ĶńĔļŅœĺƟœħƟĬŅĬĔĺƞŅȮ4ȮŏħŊŀĬȮőħĵĪňŗėŋĦėƞŅĪŅĚŀŅľŅĶœĴƞŏĮĸňŗĵĬŐĮĸĚȮĪņŒľƟ
ľĴħĮƤĠľŅĨƟĬĪŋĬĽŌĚŐĸŃĸħįĸĔĶŃĪĭěŅĔĺńĨĩŋħŇĭĕŅħĨĸŅħȮľĸńĚĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮĨƟĬĪŋĬĔŅĶŏĸňŘĵĚőėĕŋĬĸħĸĚěŅĔŏħŇĴœħƟĩŉĚȮ17ȮŏĮŀĶƢŏĞŖĬĨƢȮ&ĨƟĬĪŋĬ
ĪńŘĚľĴħȮ10*7/.ȮĭŅĪ-Ĩńĺ-ĮƖȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶŒĝƟŀŅľŅĶĽņŏĶŖěĶŌĮ'Ȯ
ŏĜĸňŗĵŏĪƞŅĔńĭȮ33ȮĭŅĪ-Ĩńĺ-ĺńĬȮľĶŊŀŏĪƞŅĔńĭȮ0.*.53ȮĭŅĪ-Ĩńĺ-ĮƖȮħńĚĬńŘĬ 
ľŅĔėņĬĺĦěŅĔŏĔļĨĶĔĶįŌƟŏĸňŘĵĚőėĶŅĵŒľĠƞĕŀĚĽľĔĶĦƢłȮěŜŅĬĺĬȮ3ȮĶŅĵȮĴň
ěŜŅĬĺĬőėŏĬŊŘŀĪńŘĚľĴħŒĬĶŀĭĮƖȮ0342ȮĪńŘĚĽŇŘĬȮ/5.ȮĨńĺȮĽŅĴŅĶĩĮĶŃľĵńħ
ėƞŅŀŅľŅĶœħƟĩŉĚȮ/0*613ȮĭŅĪ-Ĩńĺ-ĺńĬȮľĶŊŀȮ0*/6/*7//ȮĭŅĪ-ĮƖȮŏĴŊŗŀĨƟĬĪŋĬĔŅĶ
ŏĸňŘĵĚĩŌĔĸĚįĬĺĔĔńĭĺŇīňĔŅĶŏĸňŘĵĚĪňŗŏľĴŅŃĽĴȮĪŜŅŒľƟőėĕŋĬŏĔĶħıĶňŏĴňĵĴĕŀĚ
ĽľĔĶĦƢőėĕŋĬħŀĔėŜŅŒĨƟȮĽŅĴŅĶĩĪņŏĔĶħœĕĴńĬŐĪĶĔœħƟŒĬĶŃħńĭȮ1ȮĕŉŘĬœĮȮ 
ĪŜŅŒľƟŏĬŊŘŀőėĕŋĬĕŀĚĽľĔĶĦƢőėĕŋĬħŀĔėŜŅŒĨƟĴňĵŀħĔŅĶěŀĚĸƞĺĚľĬƟŅĨńŘĚŐĨƞ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĵńĚœĴƞĴňĔŅĶŐĮĶĶŌĮħƟĺĵĞŘņȮĬńŗĬĪŜŅŒľƟĨĸŅħŏĬŊŘŀőėĕŋĬŏĔĶħıĶňŏĴňĵĴĕŀĚĪňŗĬňŗ 
ĵńĚėĚőĨœĮœħƟŀňĔœĔĸĴŅĔ 

ŏĔļĨĶĔĶȮĦȮĻŌĬĵƢĔŅĶŏĶňĵĬĶŌƟįńĔĮĸŀħĳńĵ
ĭƟŅĬĮƙŅĽňŏĽňĵħȮĨņĭĸľĬŀĚĭńĺȮŀņŏĳŀ 
ĭƟŅĬėƞŅĵȮěńĚľĺńħĶŃĵŀĚ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨŀŇĬĪĶňĵƢĺńĨĩŋĭņĶŋĚħŇĬħƟĺĵĔŅĶĪņĮŋƜĵľĴńĔœĴƞıĸŇĔĔĸńĭ
ĔŀĚŵȮARGITEC ĽĺĪĝ,ȮĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńħĔŇěĔĶĶĴŀĭĶĴ 
ŏĝŇĚĮĢŇĭńĨŇĔŅĶľńĺĕƟŀŏĶŊŗŀĚȮŴĔŅĶįĸŇĨŀŇĬĪĶňĵĺńĨĩŋĭņĶŋĚħŇĬħƟĺĵĔŅĶĪņĮŋƜĵľĴńĔ 
œĴƞıĸŇĔĔĸńĭĔŀĚŵȮőħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŒľƟĝŋĴĝĬŒĬĔĸŋƞĴŏĮƚŅľĴŅĵĽŅĴŅĶĩĬņ
ŏĪėőĬőĸĵňĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħœĮŒĝƟĮĶŃőĵĝĬƢȮŐĸŃŒľƟŏĔŇħėĺŅĴĶŌƟŐĸŃėĺŅĴ
ŏĕƟŅŒěĪňŗĩŌĔĨƟŀĚŒĬĔŅĶĮĶńĭĮĶŋĚħŇĬŏıŊŗŀŏıŇŗĴįĸįĸŇĨȮĬņŏĻļĺńĽħŋĪŅĚĔŅĶŏĔļĨĶ
ŏľĸŊŀĪŇŘĚŒĬĪƟŀĚĩŇŗĬĴŅŒĝƟĮĶŃőĵĝĬƢŐĸŃŏıŇŗĴĴŌĸėƞŅěŅĔĺńĽħŋŒĬĝŋĴĝĬȮĞŉŗĚȮ1ȮĕƟŀħň
ĕŀĚĮŋƜĵľĴńĔœĴƞıĸŇĔĔĸńĭĔŀĚĕŀĚŐĴƞőěƟȮėŊŀȮĚƞŅĵȮĩŌĔȮħňȮőħĵĴňĮƤěěńĵȮ2ȮŀĵƞŅĚȮ
ĽņľĶńĭĔŅĶĪņĮŋƜĵœĴƞıĸŇĔĔĸńĭĔŀĚȮėŊŀȮěŋĸŇĬĪĶňĵƢȮėĺŅĴĝŊŘĬȮŀŀĔĞŇŏěĬȮŐĸŃ
ĽńħĽƞĺĬėŅĶƢĭŀĬĨƞŀœĬőĨĶŏěĬŒĬĺńĨĩŋħŇĭȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮȮŏĔļĨĶĔĶ
ŐĔĬĬņȮ2ȮĶŅĵȮĮĸŌĔįńĔȮ0.ȮĺńĬĨƞŀĶŀĭĔŅĶįĸŇĨȮįĸŇĨįńĔȮ/.ȮĶŀĭĔŅĶįĸŇĨĨƞŀĮƖȮ
ĽĶƟŅĚĶŅĵœħƟȮ3,...ȮĭŅĪĨƞŀĶŀĭĔŅĶįĸŇĨĨƞŀĶŅĵŏĔļĨĶĔĶĪńŘĚȮ2ȮĶŅĵȮĴňĶŅĵœħƟ
ĶĺĴȮ0..,...ȮĭŅĪ-ĮƖȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĸŃĨŇħĨŅĴįĸȮŒĬĝƞĺĚ
ŏħŊŀĬȮĔ,ı,Ȯ0343ȮĽĴŅĝŇĔŒĬĔĸŋƞĴĪńŘĚȮ2ȮĶŅĵȮœħƟįĸŇĨŐĸŃŒĝƟĮŋƜĵľĴńĔŐĭĭœĴƞıĸŇĔ
ĔĸńĭĔŀĚȮŏıŊŗŀŒĝƟįĽĴħŇĬŏıŅŃĮĸŌĔįńĔĔńĬŏŀĚŒĬĔĸŋƞĴȮľĸńĚěŅĔįĽĴĮŋƜĵŐĸŃ 
ĕŉŘĬĔŀĚěĬĵƞŀĵĽĵŅĵŐĸƟĺȮĬņĴŅŒĝƟįĽĴħŇĬŏıŅŃĮĸŌĔįńĔĪņŒľƟĸħĮŋƜĵŀŊŗĬĪňŗŏėĵŒĝƟ
ĸĚėĶŉŗĚľĬŉŗĚĨƞŀŐĮĸĚȮĪņŒľƟħŇĬĴňėŋĦĳŅıħňĕŉŘĬȮĪņŒľƟŏĔļĨĶĔĶŐĔĬĬņȮ2ȮĶŅĵȮ
ĸħŏĺĸŅĔŅĶĮĸŌĔįńĔŏľĸŊŀȮ/3ȮĺńĬĨƞŀĶŀĭĔŅĶįĸŇĨȮĽŅĴŅĶĩŏıŇŗĴĔŅĶįĸŇĨįńĔ 
ŏĮƦĬȮ/0ȮĶŀĭĔŅĶįĸŇĨĨƞŀĮƖȮĽĶƟŅĚĶŅĵœħƟȮ3*...ȮĭŅĪĨƞŀĶŀĭĔŅĶįĸŇĨĨƞŀĶŅĵȮ
ĪņŒľƟŏĔļĨĶĔĶĪńŘĚȮ2ȮĶŅĵœħƟĴňĶŅĵœħƟĶĺĴȮ02.*...ȮĭŅĪ-ĮƖȮŐĸŃŏĔļĨĶĔĶ 
ŐĔĬĬņŏĮƦĬĺŇĪĵŅĔĶĩƞŅĵĪŀħėĺŅĴĶŌƟŏĪėőĬőĸĵňĔŅĶįĸŇĨĮŋƜĵľĴńĔŐĭĭ 
œĴƞıĸŇĔĔĸńĭĔŀĚŒľƟĔńĭįŌƟĽĬŒěŐĸŃėĦŃĻŉĔļŅħŌĚŅĬĪńŘĚŒĬıŊŘĬĪňŗĝŋĴĝĬőħĵĶŀĭȮ
ŐĸŃěŅĔľĬƞĺĵĚŅĬĬŀĔıŊŘĬĪňŗœĴƞĬƟŀĵĔĺƞŅȮ/..ȮĶŅĵȮ 

ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬŒĬıŊŘĬĪňŗŀņŏĳŀĚŅĺȮ
ěńĚľĺńħĸņĮŅĚ 
/'ȮĔĸŋƞĴŏĔļĨĶĔĶĔƟŅĺľĬƟŅĭƟŅĬŐĴƞĔĺńĔȮĨņĭĸ
ĭƟŅĬŀƟŀĬ 
0'ȮĔĸŋƞĴĽƞĚŏĽĶŇĴŏĻĶļģĔŇěĭƟŅĬőĮƙĚȮĨņĭĸĭƟŅĬ
őĮƙĚ 

ŴŏĪėőĬőĸĵňĨŌƟŀĭŐľƟĚŐĭĭįĽĴįĽŅĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŐĸŃŐĔƠĽľŋĚĨƟĴŵȮ
ARGITEC ĽĺĪĝ,ȮĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĸņĮŅĚȮěńħĪņőėĶĚĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňħƟŅĬıĸńĚĚŅĬŒĬĔŅĶŐĮĶĶŌĮĪŅĚĔŅĶŏĔļĨĶĽŌƞĝŋĴĝĬȮŏıŊŗŀĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĸŃħƟŅĬĔŅĶŐĮĶĶŌĮĪŅĚŏĔļĨĶȮěņĬĺĬȮ2Ȯ
ŏĪėőĬőĸĵňȮŏıŊŗŀĽĶƟŅĚŏĔļĨĶĔĶŐĔĬĬņĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬ
ıńĬīĴŇĨĶŒĬĪƟŀĚĩŇŗĬŒĬĔŅĶĕĵŅĵįĸŏĪėőĬőĸĵňĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬȮ
ŐĸŃŏıŊŗŀĨŇħĨŅĴįĸĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŒĬĔŅĶĕĵŅĵįĸŀĚėƢėĺŅĴĶŌƟŐĸŃ 
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮȮĨŌƟŀĭŐľƟĚĽŀĚĶŃĭĭ
ŐĭĭįĽĴįĽŅĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŐĸŃŐĔƠĽľŋĚĨƟĴȮĪńŘĚȮ0ȮĔĸŋƞĴȮĴňĮƤĠľŅ 
ŏĶŊŗŀĚĔŅĶĔņľĬħĶŀĭĔŅĶįĸŇĨĽŇĬėƟŅȮĔņĸńĚĔŅĶįĸŇĨĨƞŀĶŀĭȮĮƤĠľŅĨƟĬĪŋĬ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŐĔƠĽľŋĚĨƟĴĪňŗĴňĶŅėŅĽŌĚȮĶĺĴĩŉĚĮƤĠľŅŏĶŊŗŀĚĽŋĕĸńĔļĦŃĕŀĚĔŅĶĮĶŃĔŀĭ 
ĔŅĶŐĮĶĶŌĮŀŅľŅĶȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮľĸńĚěŅĔĬņĨŌƟŀĭŐľƟĚ 
ĽŀĚĶŃĭĭĴŅŒĝƟŒĬĔŅĶŀĭŐľƟĚĕƟŅĺŏĔĶňĵĭŐĸŃĽĴŋĬœıĶŐĸŃĔŅĶŀĭŐľƟĚ 
ĮĸŅŐħħŏħňĵĺȮĪņŒľƟĽŅĴŅĶĩĪņœħƟĨĸŀħȮĪńŘĚĮƖȮœĴƞĨƟŀĚľĵŋħŏĺĸŅİĬĨĔȮ
įĸŇĨĳńĦĤƢĴňėĺŅĴĽŃŀŅħȮĨńħĮƤĠľŅİŋƙĬȮŐĸŃŐĴĸĚĶĭĔĺĬȮĮĶŃľĵńħŐĔƠĽľŋĚĨƟĴȮ
ŏĬŊŗŀĚěŅĔœĴƞěņŏĮƦĬĨƟŀĚŏĮƕħŒĝƟŏĺĸŅĪňŗĴňŐħħȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭįĸįĸŇĨ 
ĔƞŀĬ-ľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĴňħńĚĬňŘ 
 
įĸįĸŇĨĪňŗœħƟĔƞŀĬĔŅĶĩƞŅĵĪŀħł įĸįĸŇĨĪňŗœħƟľĸńĚĔŅĶĩƞŅĵĪŀħł 

/'ȮįĸŇĨĕƟŅĺŏĔĶňĵĭįĸœĴƟĨŅĴķħŌĔŅĸȮ
0.ȮĔŇőĸĔĶńĴ-ŏħŊŀĬ ěņľĬƞŅĵ
ĔŇőĸĔĶńĴĸŃȮ0..ȮĭŅĪȮėŇħŏĮƦĬ
ĶŅĵœħƟĮĶŃĴŅĦȮ2*...ȮĭŅĪĨƞŀĶŀĭ
ĔŅĶįĸŇĨȮľĶŊŀȮ02,...ȮĭŅĪ-ĮƖȮ
&įĸŇĨȮ4ȮĶŀĭĨƞŀĮƖ' 

/'ȮįĸŇĨĕƟŅĺŏĔĶňĵĭįĸœĴƟĨŅĴķħŌĔŅĸȮ
2.ȮĔŇőĸĔĶńĴ-ŏħŊŀĬȮěņľĬƞŅĵ
ĔŇőĸĔĶńĴĸŃȮ0..ȮĭŅĪȮėŇħŏĮƦĬ
ĶŅĵœħƟĮĶŃĴŅĦȮ6*...ȮĭŅĪĨƞŀĶŀĭ
ĔŅĶįĸŇĨȮľĶŊŀȮ6.,...ȮĭŅĪ-ĮƖȮ
&įĸŇĨȮ/.ȮĶŀĭĨƞŀĮƖ' 

įĸŇĨĝŅŏľŖħœħƟȮ1.ȮĞŀĚ-ĺńĬȮěņľĬƞŅĵ
ĞŀĚĸŃȮ3.ȮĭŅĪ ėŇħŏĮƦĬĶŅĵœħƟ
ĮĶŃĴŅĦȮ/*3..ȮĭŅĪĨƞŀĶŀĭĔŅĶ
įĸŇĨȮľĶŊŀȮ5,3..ȮĭŅĪ-ĮƖȮ&įĸŇĨȮ3Ȯ
ĶŀĭĨƞŀĮƖ' 

0'ȮįĸŇĨĝŅŏľŖħœħƟȮ3.ȮĞŀĚ-ĺńĬȮ
ěņľĬƞŅĵĞŀĚĸŃȮ3.ȮĭŅĪȮėŇħŏĮƦĬ
ĶŅĵœħƟĮĶŃĴŅĦȮ0,3..ȮĭŅĪĨƞŀĶŀĭ
ĔŅĶįĸŇĨȮľĶŊŀȮ/5,3.. ĭŅĪ-ĮƖȮ
&įĸŇĨȮ5 ĶŀĭĨƞŀĮƖ' 

1'ȮįĸŇĨĮĸŅĬŇĸŐħħŏħňĵĺȮ6.Ȯ
ĔŇőĸĔĶńĴ-ĶŀĭĔŅĶįĸŇĨ ěņľĬƞŅĵ
ĔŇőĸĔĶńĴĸŃȮ3.ȮĭŅĪȮėŇħŏĮƦĬĶŅĵœħƟ
ĮĶŃĴŅĦȮ2*...ȮĭŅĪĨƞŀĶŀĭĔŅĶ
įĸŇĨȮľĶŊŀȮ2.,...ȮĭŅĪ-ĮƖȮ&įĸŇĨȮ
/.ȮĶŀĭĨƞŀĮƖ' 

1'ȮįĸŇĨĮĸŅĬŇĸŐħħŏħňĵĺȮ10.Ȯ
ĔŇőĸĔĶńĴ-ĶŀĭĔŅĶįĸŇĨȮěņľĬƞŅĵ
ĔŇőĸĔĶńĴĸŃȮ3.ȮĭŅĪȮėŇħŏĮƦĬĶŅĵœħƟ
ĮĶŃĴŅĦȮ/4,... ĭŅĪĨƞŀĶŀĭĔŅĶ
įĸŇĨľĶŊŀȮ/70,... ĭŅĪ-ĮƖȮ&įĸŇĨȮ
/0 ĶŀĭĨƞŀĮƖ' 

Ȯ 
œĨĶĴŅĽȮ3  

ĽņĬńĔĚŅĬŏĔļĨĶŐĸŃĽľĔĶĦƢȮěńĚľĺńħ
ĜŃŏĝŇĚŏĪĶŅ 

ŴHandysenseŵȮŏĮƦĬŀŋĮĔĶĦƢĪňŗŏĮĬŏĪėőĬőĸĵňȮIoT Sensor ĽŜŅľĶńĭĶŃĭĭ
ŏĔļĨĶȮŐĸŃĶŃĭĭĮĶŃĴĚŐĴĬĵŜŅĽŌĚȮőħĵĪŜŅĔŅĶĨŇħĨńŘĚĳŅĵŒĬĲŅĶĴĕŀĚĔĸŋĴȮ
ŏĔļĨĶĔĶĨĬŐĭĭĪňŗįŅĬĔŅĶėńħŏĸŊŀĔŏıŊŗŀŏĮĬįŌĬŜŅŒĬĔŅĶĩŅĵĪŀħŏĪėőĬőĸĵň
ĕŀĚěńĚľĺńħĜŃŏĝŇĚŏĪĶŅ ĴŋĚŏĬĬĔŅĶĽĶĶľŅŏĔļĨĶĔĶĨĬŐĭĭȮ&Smart Farmer) 
ĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶŏĮĬįŌĬŜŅŒĬĔŅĶŒĝŏĪėőĬőĸĵňŏıŊŗŀŏĔļĨĶĔĶĵŋėŒľĴƞȮőħĵĴňŏĮ
ŅľĴŅĵŏıŊŗŀȮŒľŏĔļĨĶĔĶĨĶŃľĬńĔĶŌĩŉĚėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŒĝŏĪėőĬőĸĵňŏĕŅĴŅȮȮȮȮ
ĝĺĵŏıŇŗĴėŋĦĳŅıȮŐĸŃĮĶŇĴŅĦĕŀĚįĸįĸŇĨȮľĸńĚĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢȮıĭĺƞŅŏĴŊŗŀŒĝ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŀŋĮĔĶĦĪňŗĨŇħĨńŘĚŏĕŅœĮĝĺĵŒĬĔĶŃĭĺĬĔŅĶŏıŅŃĮĸŌĔıŊĝȮĪŜŅŒľĽŅĴŅĶĩŏıŇŗĴ
ėŋĦĳŅıŐĸŃĮĶŇĴŅĦĕŀĚįĸįĸŇĨőħĵŏĜĸňŗĵȮ0.#ȮĕŀĚįĸįĸŇĨĪňŗĴňŀĵŌȮŏħŇĴĬŀĵ
ĪňŗĽŋħėŊŀȮ/.#ȮĴŅĔĪňŗĽŋħėŊŀȮ50#ȮŏĬŊŗŀĚěŅĔŏĔļĨĶĔĶĴňĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦȮ
Handy Sense ŒĬĔĶŃĭĺĬĔŅĶŏıŅŃĮĸŌĔȮŏĔļĨĶĔĶĽŅĴŅĶĩĬŜŅĕŀĴŌĸĪňŗœħěŅĔȮ
ėŅĪňŗĺńħœħěŅĔŀŋĮĔĶĦœĮĝĺĵŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶŒĬĔŅĶĝĺĵĨńħĽŇĬŒě
ĔĶŃĭĺĬĔŅĶŏıŅŃĮĸŌĔŒľĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬĪŜŅŒľįĸįĸŇĨŏĜĸňŗĵĨŀıŊŘĬĪňŗĴň
ĴŅĔĕŉŘĬȮėŋĦĳŅıľĶŊŀĶŃħńĭĕŀĚĽŇĬėŅœħėŋĦĳŅıĽŌĚĕŉŘĬȮĬŀĔěŅĔĬňŘŒĬŏĶŊŗŀĚĕŀĚ
ĔŅĶŒĝŐĶĚĚŅĬőħĵŏĜĸňŗĵĸħĸĚȮ30#ȮĽŜŅľĶńĭıŊĝĪňŗĮĸŌĔŒĬőĶĚŏĶŊŀĬȮ36# 
ȮıŊĝĬŀĔőĶĚŏĶŊŀĬȮ23#ȮĞŉŗĚŏĔŇħěŅĔĔŅĶĸħŏĺĸŅȮŐĸŃŐĶĚĚŅĬȮőħĵŒĝŏĪėőĬőĸĵň
ėĺĭėŋĴĔŅĶŒľĬŘņŀńěĜĶŇĵŃĞŉŗĚĽŅĴŅĶĩĪŜŅĚŅĬœħŏŀĚőħĵŀńĨőĬĴńĨŇȮĔŅĶŒĝ
ĪĶńıĵŅĔĶĬŘņőħĵŏĜĸňŗĵĸħĸĚȮ0.#ȮěŅĔĔŅĶŒĝŏĞĬŏĞŀĶŒĬĔŅĶĨĶĺěĽŀĭ 
ėŅĽĳŅĺŃŐĺħĸŀĴĪňŗŏľĴŅŃȮŐĸŃĪŜŅĔŅĶŒľĬŘņěŉĚĴňėĺŅĴŐĴĬĵŜŅĽŌĚŐĸŃĨĶĚĨŅĴ
ėĺŅĴĨŀĚĔŅĶĕŀĚıŊĝȮĸħĔŅĶŒĝĪĶńıĵŅĔĶŏĮĬĔŅĶŒľĬŘņŀĵŅĚŏıňĵĚıŀŐĸŃ
ıŀŏıňĵĚĔńĭėĺŅĴĨŀĚĔŅĶĕŀĚıŊĝőħĵĪňŗœĴĴŅĔŏĔŇĬœĮȮŏĔŇħįĸĔĶŃĪĭ 
ĪŅĚŏĻĶļģĔŇěłȮĮƖȮ0341Ȯ= 76*/05,7.ȮĭŅĪȮŐĸŃĔŅĶĸĚĪŋĬħƟŅĬȮĺȮŐĸŃȮĪȮĮƖȮ
0341Ȯ;Ȯ0/4,...ȮĭŅĪ 

ĔĶĴĔŅĶŐıĪĵƢĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ ŴA-MED Telehealth ĶŃĭĭĔŅĶěńħĔŅĶĽĩŅĬĔŅĶĦƢŒĬĶŃħńĭĝŋĴĝĬĨƞŀ
ĽĳŅĺŃĜŋĔŏĜŇĬĔńĭőĶėĨŇħŏĝŊŘŀȮCOVID-/7ŵȮŏĮƦĬŐıĸĨĲŀĶƢĴĪňŗȮA-MED 
ŀŀĔŐĭĭŐĸŃıńĥĬŅőħĵĴňŏĮƚŅľĴŅĵŏıŊŗŀŒĝƟĭĶŇľŅĶěńħĔŅĶħŌŐĸįŌƟĮƙĺĵŒĬĽĩŅĬ
ĔńĔĨńĺįŌƟĮƙĺĵőĶėőėĺŇħ+/7ȮŏĝƞĬȮőĶĚıĵŅĭŅĸĽĬŅĴȮHospitel 
Home/Community Isolation ŀĵƞŅĚŏĮƦĬĶŃĭĭȮĶŀĚĶńĭĔŅĶĪņĚŅĬĕŀĚ
ŐıĪĵƢŐĸŃıĵŅĭŅĸħŌŐĸĶńĔļŅįŌƟĮƙĺĵĶƞĺĴĔńĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňěŋħŏħƞĬŒĬ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĭńĬĪŉĔĕƟŀĴŌĸįƞŅĬĶŃĭĭĺŇħňőŀėŀĸȮ&VDO Call) ıĶƟŀĴĶŃĭĭ
ĶŅĵĚŅĬĕƟŀĴŌĸĽńĠĠŅĦĝňıĪŅĚœĔĸȮ&Tele-vital Sign Monitor) ŏĝƞĬȮŀŋĦľĳŌĴŇ
ĶƞŅĚĔŅĵȮŀńĨĶŅĔŅĶŏĨƟĬĕŀĚľńĺŒěȮėĺŅĴŀŇŗĴĨńĺĕŀĚŀŀĔĞŇŏěĬŒĬŏĸŊŀħ 
ėĺŅĴħńĬőĸľŇĨȮŀŅĔŅĶĪňŗĽņėńĠȮőħĵœħƟĶńĭėņŐĬŃĬņĔŅĶıńĥĬŅĶŃĭĭěŅĔ 
ĪňĴŐıĪĵƢŐĸŃıĵŅĭŅĸȮĪňŗħŌŐĸȮĶı,ĽĬŅĴȮěŅĔľĸŅĵŐľƞĚȮŏĶŇŗĴĨƟĬŒĝƟĚŅĬěĶŇĚ 
ĪňŗȮĶı,ĽĬŅĴĭƟŅĬĺŇĪĵŅĻŅĽĨĶƢłȮŏĴŊŗŀĺńĬĪňŗȮ//ȮĴŇ,ĵ,Ȯ0342ȮĨƞŀĴŅĔĶĴĔŅĶŐıĪĵƢȮ
ĽŅĬńĔŀĬŅĴńĵĔĶŋĚŏĪıĴľŅĬėĶȮĽĮĽĝ,ŐĸŃĽŅĬńĔĚŅĬıńĥĬŅĶńģĭŅĸħŇěŇĪńĸȮŒľƟ
ĔŅĶĵŀĴĶńĭŐĸŃĽĬńĭĽĬŋĬȮĔŅĶŒĝƟĚŅĬŏıŊŗŀĭĶŇľŅĶěńħĔŅĶįŌƟĮƙĺĵȮHI/CIȮőħĵ
ľĸńĚěŅĔĩƞŅĵĪŀħįĸĚŅĬœĮŒĝƟĮĶŃőĵĝĬƢȮĪņŒľƟĴňľĬƞĺĵĭĶŇĔŅĶĶĺĴĪńŘĚľĴħȮ
/,.56ȮľĬƞĺĵȮŏĮƦĬěņĬĺĬȮ0ȮŐıĸĨĲŀĶƢĴȮœħƟŐĔƞȮŐıĸĨĲŀĶƢĴȮBKK HI/CI Care 
(ĽņĬńĔŀĬŅĴńĵĔĶŋĚŏĪıł'ȮŐĸŃȮŐıĸĨĲŀĶƢĴȮDMS Home Isolation (ĔĶĴĔŅĶ
ŐıĪĵƢ'ȮĪņŒľƟįŌƟĮƙĺĵőėĺŇėłȮěņĬĺĬȮ677,76/ȮėĬȮ&ĦȮĺńĬĪňŗȮ01ȮŏĴ,ĵ,Ȯ0343'Ȯ
œħƟĶńĭĔŅĶħŌŐĸĶńĔļŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮĸħĔŅĶĽŌĠŏĽňĵĝňĺŇĨȮĸħėƞŅŒĝƟěƞŅĵȮĸħ 
ėĺŅĴŏĽňŗĵĚĔŅĶĨŇħŏĝŊŘŀĕŀĚĭŋėėĸĪŅĚĔŅĶŐıĪĵƢȮŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶħŌŐĸ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĶńĔļŅįŌƟĮƙĺĵȮŏıŇŗĴėĺŅĴőĮĶĚŒĽƞŒĬĔĶŃĭĺĬĔŅĶĨĶĺěĽŀĭĔŅĶĶńĔļŅŐĸŃŏĭŇĔěƞŅĵȮ
ĵĔĶŃħńĭĴŅĨĶģŅĬĔŅĶŒľƟĭĶŇĔŅĶĽŅīŅĶĦĽŋĕœĪĵȮŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňȮ
Telehealth ŒĬĔŅĶħŌŐĸĶńĔļŅįŌƟĮƙĺĵĪŅĚœĔĸȮŀĵƞŅĚŐĪƟěĶŇĚȮ 

őĶĚıĵŅĭŅĸĶŅĴŅīŇĭħň ŴKid Can Read őėĶĚĔŅĶıńĥĬŅĶŃĭĭĝƞĺĵĔŅĶŏĶňĵĬĽņľĶńĭĭŋėėĸĪňŗ
ĭĔıĶƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟŵȮA-MED œħƟŒľƟėĺŅĴŀĬŋŏėĶŅŃľƢŐŀĮıĸŇŏėĝńĬĝƞĺĵ
ŀƞŅĬŐĭĭŐěĔĸŌĔĽŃĔħėņœĪĵȮ&ŏħŖĔŀƞŅĬœħƟ'ȮĽņľĶńĭĬńĔŏĶňĵĬĪňŗĭĔıĶƞŀĚĪŅĚ 
ĔŅĶŏĶňĵĬĶŌƟȮŐĭĭȮSingle License ěŅĬĺĬȮ1..ȮĝŋħȮ&ĶŋƞĬĪħĸŀĚ'ȮŒľƟĔńĭĳŅėĺŇĝŅ
ěŇĨŏĺĝĻŅĽĨĶƢȮėĦŃŐıĪĵĻŅĽĨĶƢȮőĶĚıĵŅĭŅĸĶŅĴŅīŇĭħňȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ
ŏıŊŗŀĞƞŀĴŏĽĶŇĴĔĶŃĨŋƟĬıńĥĬŅĔŅĶŏħŖĔȮLD (Learning Disorder) ĽŅĴŅĶĩĬņœĮ
ŏįĵŐıĶƞȮĮĶŃĝŅĽńĴıńĬīƢȮŐĸŃŒľƟĬńĔŏĶňĵĬĪňŗĭĔıĶƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟĪňŗĴŅ 
ĶńĭĭĶŇĔŅĶĪŅĚĔŅĶĻŉĔļŅŒĬľĬƞĺĵȮłȮœħƟĬņœĮŒĝƟȮőħĵŐŀĮıĸŇŏėĝńŗĬĴňėŋĦĽĴĭńĨŇ
ħńĚĬňŘȮ/'ȮŏĮƦĬŐŀĮıĸŇŏėĝńĬĪňŗıńĥĬŅĕŉŘĬŏıŊŗŀŒĝƟėĺĭėŌƞĔńĭĭńĨĶėņĻńıĪƢȮěņĬĺĬȮ
4..ȮėņĻńıĪƢȮĪňŗŀĵŌƞŒĬĭńĠĝňėņĻńıĪƢıŊŘĬģŅĬȮ&ĭńĨĶėņĻńıĪƢěŃĭĶĶěŋŀĵŌƞŒĬĔĸƞŀĚ'Ȯ
ĪňŗĴňėŇĺŀŅĶƢőėƟħĭĬĭńĨĶėņĻńıĪƢ 0'ȮĽŅĴŅĶĩĽŐĔĬȮįƞŅĬėŇĺŀŅĶƢőėƟħȮŐĸƟĺěŃ
ĮĶŅĔġĺŇīňĔŅĶŀƞŅĬŐĭĭŐěĔĸŌĔĽŃĔħėņœĪĵȮıĶƟŀĴŏĽňĵĚŀƞŅĬĕŀĚėņĻńıĪƢĬńŘĬȮŕȮ
1'ȮĽŅĴŅĶĩŏĶňĵĔħŌėņĻńıĪƢĵƟŀĬľĸńĚŒĬĶŅĵĔŅĶœħƟȮőħĵœĴƞĨƟŀĚĪņĔŅĶĽŐĔĬ 
ėŇĺŀŅĶƢőėƟħŒľĴƞŏĴŊŗŀĴňĔŅĶĽŐĔĬėĶńŘĚŐĶĔŐĸƟĺȮ2'ȮĪņĚŅĬĭĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ
ŐŀĬħĶŀĵħƢŏĺŀĶƢĝńĬȮ3,.ȮĕŉŘĬœĮȮŐĸŃŒĝƟĚŅĬĔńĭĽĴŅĶƢĪőĲĬľĶŊŀŐĪŖĭŏĸŖĨ 
ĴňĴŌĸėƞŅĔŅĶŒĝƟĮĶŃőĵĝĵƢįĸĚŅĬŏĝŇĚĽŅīŅĶĦŃŏĪƞŅĔńĭȮ0*./4*...ȮĭŅĪȮ&ĴňĶŅėŅ
ěņľĬƞŅĵȮLicense ĸŃȮ4,50.ȮĭŅĪ' 

1) ĴŌĸĬŇīŇȮŐĴƞĲƚŅľĸĺĚ 
2) ĺńħĮŅĔĬŘņȮ&ĽĴŋĪĶėĚėŅĶŅĴ'Ȯě,ĶŃĵŀĚȮ 
3) ĺńħĮƙŅĳŌĨŌĴȮě,ĴŋĔħŅľŅĶȮ 
4) ĺńħĮƕĨŋĸŅīŇĶŅĝĶńĚĽķļġŇśȮě,ĜŃŏĝŇĚŏĪĶŅȮ 
5) ĺńħįŅĨŅĔŏĽŊŘŀȮě,ľĬŀĚėŅĵȮ 
6) ĺńħıĶŃīŅĨŋĝńĵĴĚėĸȮě,ŏĝňĵĚĶŅĵȮ 
7) ĺńħőıīŇĳŅĺĬŅĺńĬȮě,ŀŋĭĸĶŅĝīŅĬňȮ 
8) ĺńħĴŅĭěńĬĪĶƢȮě,ĶŃĵŀĚ 

ŴĔŅĶıńĥĬŅĶŃĭĭŏėĸŊŀĭįŇĺŐĭĭľĸŅĔľĸŅĵĽĴĭńĨŇěŅĔŀĬŋĳŅėĬŅőĬ 
ĞŇĸŇĔŅŵȮŒĬŐĨƞĸŃĮƖĔŅĶŒĝƟĚĭĮĶŃĴŅĦĽņľĶńĭĔŅĶĭŌĶĦŃŐĸŃĭņĶŋĚĻŅĽĬĽĩŅĬ
ŏĮƦĬěņĬĺĬľĸŅĵĶƟŀĵĸƟŅĬĭŅĪȮĞŉŗĚĺńħŒĬĭŅĚıŊŘĬĪňŗĕŅħĚĭŒĬĔŅĶħŌŐĸĶńĔļŅĨńĺ
ŀŅėŅĶĺńħȮĪņŒľƟĺńħĪĶŋħőĪĶĴĸĚȮ&ŏĬŊŗŀĚěŅĔĽŇŗĚĽĔĮĶĔŏĔŅŃıŊŘĬįŇĺĨńĺŀŅėŅĶ'Ȯ
ħńĚĬńŘĬȮĬńĔĺŇěńĵĬŅőĬŏĪėȮœħƟŏĸŖĚŏľŖĬĩŉĚĮƤĠľŅĔŅĶħŌŐĸĻŅĽĬĽĩŅĬĪňŗĴňĨƟĬĽŌĚȮ
ŐĸŃĮƤĠľŅĻŅĽĬĽĩŅĬĪĶŋħőĪĶĴĸĚȮěŉĚıńĥĬŅőėĶĚĔŅĶĽŅĶŏėĸŊŀĭĻŅĽĬĽĩŅĬȮ
őħĵŒĝƟĬŅőĬĞŇĸŇĔŅȮŏıŊŗŀĮƚŀĚĔńĬĽŇŗĚĽĔĮĶĔĪňŗĽĶƟŅĚėĺŅĴŏĽňĵľŅĵŐĔƞįŇĺŀŅėŅĶȮĪņ
ŒľƟĻŅĽĬĽĩŅĬėĚĪĬȮĽĺĵĚŅĴȮŐĸŃĝƞĺĵĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶħŌŐĸĶńĔļŅȮœħƟĪņ
ĔŅĶĸĚıŊŘĬĪňŗŏıŊŗŀĬņœĮŒĝƟĮĶŃőĵĝĬƢĨƞŀĻŅĽĬĽĩŅĬȮěņĬĺĬȮ5ȮŐľƞĚȮŐĸŃĪņĔŅĶ
ŏėĸŊŀĭŐįĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢěņĬĺĬȮ/5 ŐįĚĪňŗĴŌĸĬŇīŇȮŐĴƞĲƚŅľĸĺĚĪňŗĴňĔŅĶŏĔŅŃ
ĕŀĚİŋƙĬĸŃŀŀĚȮŏĮƦĬŏľĨŋĪņŒľƟĮĶŃĽŇĪīŇĳŅıĕŀĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĸħĸĚȮ
ľĸńĚěŅĔŏėĸŊŀĭįŇĺĮƚŀĚĔńĬİŋƙĬŐĸƟĺȮěŃĪņŒľƟĽŅĴŅĶĩŏıŇŗĴĮĶŃĽŇĪīŇĳŅı 
ŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢœħƟħňĕŉŘĬȮŏĔŇħįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴłȮ&KS-1'ȮĶĺĴȮ
0*/57*4..ȮĭŅĪ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

1) őĶĚıĵŅĭŅĸĔŃŏĮŀĶƢȮě,ĶŃĬŀĚȮ 
2) őĶĚıĵŅĭŅĸŐĴƞĸŅĬƟŀĵȮě,ŐĴƞŁƞŀĚĽŀĬȮ 
3) őĶĚıĵŅĭŅĸŐĴƞĽŃŏĶňĵĚȮě,ŐĴƞŁƞŀĚĽŀĬȮ 
4) őĶĚıĵŅĭŅĸŀĴĔơŀĵȮě,ŏĝňĵĚŒľĴƞȮ 
5) őĶĚıĵŅĭŅĸĭƟŅĬœįƞȮě,ĕŀĬŐĔƞĬȮ 
6) őĶĚıĵŅĭŅĸĶŅĝıŇıńĥĬƢȮě,ĔĶŋĚŏĪıłȮ 
7) őĶĚıĵŅĭŅĸėĸŀĚĽŅĴĺŅȮě,ĔĶŋĚŏĪıł 
8) őĶĚıĵŅĭŅĸŏěĶŇĠĔĶŋĚĮĶŃĝŅĶńĔļƢȮ 
ě,ĔĶŋĚŏĪıł 

9) őĶĚıĵŅĭŅĸĽŇĶŇĬīĶȮě,ĔĶŋĚŏĪıł 
10) őĶĚıĵŅĭŅĸľĸĺĚıƞŀĪĺňĻńĔħŇśȮ 
ě,ĔĶŋĚŏĪıł 

11) őĶĚıĵŅĭŅĸĽŋĕĽņĶŅĠȮě,ĶŃĬŀĚ 

ŴŏĨŖĬĪƢŐĶĚħńĬĸĭȮőėĶĚĔŅĶĔŅĶĨƞŀĵŀħĨƟĬŐĭĭįĸĚŅĬĺŇěńĵŏĨŖĬĪƢ 
ŐĶĚħńĬĸĭŵŒľƟœħƟĴŅĨĶģŅĬĽŅĔĸĽņľĶńĭĬņœĮŒĝƟĔńĭįŌƟĮƙĺĵĨŇħŏĝŊŘŀȮCOVID-
/7ȮĪňŗĶńĔļŅŒĬőĶĚıĵŅĭŅĸŵ ĬńĔĺŇěńĵȮA-MED œħƟıńĥĬŅĨƟĬŐĭĭŏĨŖĬĪƢ 
ŐĶĚħńĬĸĭĪňŗœħƟĶńĭĔŅĶĪħĽŀĭŒĝƟĚŅĬŏĭŊŘŀĚĨƟĬŐĸƟĺőħĵŏĬƟĬĪňŗŏėĶŊŗŀĚħŌħŀŅĔŅĻ
ĽĶƟŅĚŐĶĚħńĬŀŅĔŅĻĸĭȮŏıŊŗŀœĴƞŒľƟŏĝŊŘŀĔĶŃěŅĵŀŀĔœĮĵńĚĭĶŇŏĺĦŀŊŗĬȮőėĶĚĔŅĶĬňŘ
ěŉĚŏĮƦĬĔŅĶĨƞŀĵŀħĨƟĬŐĭĭĚŅĬĺŇěńĵĪňŗįƞŅĬĴŅŏıŊŗŀıńĥĬŅŐĸŃįĸŇĨĨƟĬŐĭĭ
ŏĨŖĬĪƢŐĶĚħńĬĸĭĪňŗœħƟĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪňŗĽŅĴŅĶĩŒĝƟĚŅĬœħƟĚƞŅĵŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅıȮįĸŇĨĳńĦĤƢŏĨŖĬĪƢŐĶĚħńĬĸĭĞŉŗĚįƞŅĬĔŅĶĪħĽŀĭŐĸƟĺȮœħƟĩŌĔįĸŇĨĕŉŘĬ
ěņĬĺĬȮ/1ȮĝŋħȮŏıŊŗŀĬņĴŅĕĵŅĵĔŅĶŒĝƟĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚŒĬőĶĚıĵŅĭŅĸȮ
//ȮŐľƞĚȮőħĵįĸŇĨĳńĦĤƢœħƟĶńĭĔŅĶěńħĽƞĚŐĸŃĨŇħĨńŘĚħƟĺĵŏŀĔĝĬĪňŗĴňėĺŅĴĶŌƟ 
ėĺŅĴĝņĬŅĠěŅĔĔŅĶĶńĭĽŇĪīŇĔŅĶĩƞŅĵĪŀħįĸĚŅĬĺŇěńĵȮĞŉŗĚěŃĪņŒľƟĭŋėĸŅĔĶ 
ĪňŗĪņĚŅĬŀĵŌƞŒĬĽĩŅĬıĵŅĭŅĸħńĚĔĸƞŅĺĴňėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
ĸħėĺŅĴŏĽňŗĵĚĪňŗŏěƟŅľĬƟŅĪňŗěŃĨŇħŏĝŊŘŀěŅĔįŌƟĪňŗŏĕƟŅĴŅĶńĭĔŅĶĶńĔļŅ 

ĺŇĽŅľĔŇěĝŋĴĝĬŒĬıŊŘĬĪňŗȮě,ĽĚĕĸŅ 
1) ĝŋĴĝĬĕƟŅĺĝƞŀĕŇĚĭƟŅĬĔĶŃŀŅĬȮĨņĭĸĪƞŅ
ĴƞĺĚȮŀņŏĳŀŏĪıŅ 
2) ŏėĶŊŀĕƞŅĵĬŅŀŇĬĪĶňĵƢŀņŏĳŀěŃĬŃȮ
&ěŃĦŃŐĭƞĚĽŋĕ'ȮĨņĭĸĮƙŅĝŇĚȮŀņŏĳŀěŃĬŃ 

ŴŏĪėőĬőĸĵňĔŅĶĨĶĺěĺŇŏėĶŅŃľƢīŅĨŋŀŅľŅĶľĸńĔŒĬħŇĬȮŐĸŃĔŅĶĮĶńĭĮĶŋĚ
ĭņĶŋĚħŇĬŵȮAGRITEC ĶƞĺĴĔńĭĔĶĴıńĥĬŅĪňŗħŇĬȮĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĶŊŗŀĚ 
ŴĔŅĶĨĶĺěĺŇŏėĶŅŃľƢīŅĨŋŀŅľŅĶľĸńĔŒĬħŇĬȮŐĸŃĔŅĶĮĶńĭĮĶŋĚĭņĶŋĚħŇĬŵȮŒľƟĔńĭ
ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮ0ȮŐľƞĚŒĬěńĚľĺńħĽĚĕĸŅȮĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŒľƟŏĔļĨĶĔĶ 
ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĶŊŗŀĚĔŅĶĨĶĺěĺŇŏėĶŅŃľƢħŇĬŐĸŃĔŅĶŒĽƞĮŋƜĵĨŅĴėƞŅĺŇŏėĶŅŃľƢ
ħŇĬȮĞŉŗĚŏĮƦĬĮƤěěńĵıŊŘĬģŅĬŒĬĔŅĶĝƞĺĵŏıŇŗĴįĸįĸŇĨȮŐĸŃĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮ
ĺŇĽŅľĔŇěĝŋĴĝĬĕƟŅĺĝƞŀĕŇĚȮĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ: ŏħŇĴĴňĨƟĬĪŋĬėƞŅĮŋƜĵȮ
6..ȮĭŅĪ/œĶƞ/ĶŀĭĔŅĶįĸŇĨȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ: ŏĶŇŗĴŐĶĔ 
ĮƖĪňŗĩƞŅĵĪŀħłȮŒĬķħŌįĸŇĨĮƖȮ0340-0341Ȯ&ŏħŊŀĬȮĨ,ė,Ȯ0340+Ĵň,ė,Ȯ0341'Ȯ
ĪħĸŀĚŒĽƞĮŋƜĵĨŅĴėƞŅĺŇŏėĶŅŃľƢħŇĬĽŅĴŅĶĩĸħĨƟĬĪŋĬĔŅĶĞŊŘŀĮŋƜĵœħƟŏĮƦĬȮ26.Ȯ
ĭŅĪ/œĶƞ/ĶŀĭĔŅĶįĸŇĨȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ4.ȮĞŉŗĚŒĬķħŌįĸŇĨĮƖȮ0342-0343 
(ŏħŊŀĬȮĨ,ė,Ȯ0342-Ĵň,ė,Ȯ0343) ĽĴŅĝŇĔĺŇĽŅľĔŇěĝŋĴĝĬĬņŀĚėƢėĺŅĴĶŌƟĴŅĮĶńĭŒĝƟȮ
ĽŅĴŅĶĩĕĵŅĵįĸĔŅĶŒĽƞĮŋƜĵĨŅĴėƞŅĺŇŏėĶŅŃľƢħŇĬŒľƟŐĔƞĽĴŅĝŇĔĺŇĽŅľĔŇěĝŋĴĝĬ
ěņĬĺĬȮ01 ĶŅĵȮŐĮĸĚįĸŇĨŏĴĸŖħıńĬīŋƢȮ&Seed) ěņĬĺĬȮ1 œĶƞȮĽŅĴŅĶĩĸħĨƟĬĪŋĬ
ėƞŅĮŋƜĵŐĔƞĺŇĽŅľĔŇěĝŋĴĝĬĮƖĸŃȮ&26. ĭŅĪȮx 1 œĶƞ'Ȯ/,22. ĭŅĪȮŐĸŃŐĮĸĚįĸŇĨ
ĕƟŅĺŏıŊŗŀĭĶŇőĳėȮ&Grain) 70 œĶƞȮĽŅĴŅĶĩĸħĨƟĬĪŋĬŐĔƞĺŇĽŅľĔŇěĝŋĴĝĬĮƖĸŃȮ&26. 
ĭŅĪȮx 70 œĶƞ'Ȯ22,/4. ĭŅĪȮŐĸŃĺŇĽŅľĔŇěĝŋĴĝĬŏėĶŊŀĕƞŅĵĬŅŀŇĬĪĶňĵƢŀņŏĳŀ
ěŃĬŃȮĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ:ȮŏħŇĴĴňĨƟĬĪŋĬĞŊŘŀĮŋƜĵŒĬĶŅėŅȮ1..ȮĭŅĪ/
œĶƞ/ĶŀĭĔŅĶįĸŇĨȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ:ȮŏĶŇŗĴŐĶĔĮƖĪňŗĩƞŅĵĪŀħłȮŒĬ 
ķħŌįĸŇĨĮƖȮ0340-0341Ȯ&ŏħŊŀĬȮĨ,ė,Ȯ0340+Ĵň,ė,Ȯ0341'ȮĪħĸŀĚŒĽƞĮŋƜĵĨŅĴ 
ėƞŅĺŇŏėĶŅŃľƢħŇĬĽŅĴŅĶĩĸħĨƟĬĪŋĬĔŅĶĞŊŘŀĮŋƜĵœħƟŏĮƦĬȮ/0.ȮĭŅĪ/œĶƞ/ĶŀĭĔŅĶįĸŇĨȮ
ľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ2.ȮĞŉŗĚŒĬķħŌįĸŇĨĮƖȮ0342-0343Ȯ&ŏħŊŀĬȮĨ,ė,Ȯ0342+Ĵň,ė,Ȯ
0343'ȮœħƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĨņĭĸĴńŗĚėńŗĚĵńŗĚĵŊĬěńĚľĺńħĝŅĵŐħĬŒĨƟȮĳŅĵŒĨƟ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔŇěĔĶĶĴĕƟŅĺıŊŘĬŏĴŊŀĚěńĚľĺńħĽĚĕĸŅȮĕŀĚľĬƞĺĵĚŅĬĻŌĬĵƢŏĴĸŖħıńĬīŋƢĕƟŅĺĮƤĨĨŅĬňȮ
ĻŌĬĵƢłȮœħƟĺŇŏėĶŅŃľƢėƞŅħŇĬŐĸŃĽĬńĭĽĬŋĬĮŋƜĵŀŇĬĪĶňĵƢȮĽŌĨĶȮ/4+/4+6ȮěņĬĺĬȮ03Ȯ
ĔŇőĸĔĶńĴ/œĶƞȮ&ĨƟĬĪŋĬėƞŅĮŋƜĵěŅĔĶŅėŅŏħŇĴȮ1..ȮĭŅĪȮŏıŇŗĴŏĮƦĬȮ2..ȮĭŅĪ/œĶƞ/Ķŀĭ
ĔŅĶįĸŇĨ'ȮěņĬĺĬȮ73ȮœĶƞȮĽŅĴŅĶĩĸħĨƟĬĪŋĬĮŋƜĵŀŇĬĪĶňĵƢœħƟŏĮƦĬȮ/4.ȮĭŅĪ/œĶƞ/
ĶŀĭĔŅĶįĸŇĨȮħńĚĬńŘĬȮĺŇĽŅľĔŇěĝŋĴĝĬĸħĨƟĬĪŋĬĔŅĶįĸŇĨœħƟȮ&/4.ȮĭŅĪȮx 73ȮœĶƞ'Ȯ
/3,0..ȮĭŅĪ 

ĺŇĽŅľĔŇěĝŋĴĝĬĭƟŅĬħŀĬŐėĬȮĨņĭĸęƟŀĚĝńĵ
ıńĥĬŅȮŀņŏĳŀęƟŀĚĝńĵȮěńĚľĺńħĔŅĿĽŇĬīŋƢ 

ŴŏĪėőĬőĸĵňĔŅĶĮĸŌĔĴŃŏĕŊŀŏĪĻŀŇĬĪĶňĵƢŒĬőĶĚŏĶŊŀĬŀńěĜĶŇĵŃŵȮAGRITECȮœħƟ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŴĔŅĶĮĸŌĔĴŃŏĕŊŀŏĪĻŀŇĬĪĶňĵƢŒĬőĶĚŏĶŊŀĬŵȮĳŅĵŒĨƟőėĶĚĔŅĶ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňőĶĚŏĶŊŀĬıĸŅĽĨŇĔĽņľĶńĭĔŅĶįĸŇĨıŊĝįńĔėŋĦĳŅıȮĮƖĪňŗȮ1ȮĴň
ĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĩŉĚĮƤěěńĵĽņėńĠĪňŗĴňįĸĨƞŀ 
ĔŅĶĮĸŌĔĴŃŏĕŊŀŏĪĻŏĝŀĶňŗȮĶĺĴĩŉĚŏĪėĬŇėĨƞŅĚȮŕȮŒĬĔŅĶĮĸŌĔĴŃŏĕŊŀŏĪĻŏĝŀĶňŗ 
ŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢŒľƟŐĔƞŏĔļĨĶĔĶěņĬĺĬȮ16ȮėĬȮĔƞŀĬĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĵńĚœĴƞĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĮĸŌĔĴŃŏĕŊŀŏĪĻŀŇĬĪĶňĵƢŒĬ
őĶĚŏĶŊŀĬȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĽŅĴŅĶĩĮĸŌĔĴŃŏĕŊŀŏĪĻŀŇĬĪĶňĵƢ
ŒĬőĶĚŏĶŊŀĬĶƞĺĴĔńĭĔŅĶŒľƟĬŘņĪňŗŏľĴŅŃĽĴȮĶŃĭĭĶńĔļƢĬŘņȮħņŏĬŇĬĔŅĶĮĸŌĔŐĸƟĺȮ0Ȯ
ĶŀĭœħƟįĸȮħńĚĬňŘȮĶŀĭĔŅĶįĸŇĨĪňŗȮ/ȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶĮĸŌĔėĶńŘĚŐĶĔȮıĭĺƞŅ
ŏĔļĨĶĔĶĵńĚĨńħŐĨƞĚĔŇŗĚȮĔŅĶĪņėƟŅĚœĴƞĪńĬĨŅĴĶŃĵŃŏĺĸŅĨƟĬıŊĝȮŏěŀĮƤĠľŅ 
ĔƟŅĬőĶėŐĸŃŐĴĸĚĻńĨĶŌıŊĝȮĵńĚœĴƞĽŅĴŅĶĩěńħĔŅĶœħƟĪńĬŏĺĸŅȮĽƞĚįĸŒľƟœħƟįĸįĸŇĨȮ
1.ȮĔŇőĸĔĶƟĴ-//6ȮĨƟĬȮěņľĬƞŅĵŒĬĶŅėŅȮ1..ȮĭŅĪ-ĔŇőĸĔĶńĴȮĴňĶŅĵœħƟȮ7*...Ȯ
ĭŅĪȮĶŀĭĔŅĶįĸŇĨĪňŗȮ0ȮĔƞŀĬĮĸŌĔȮœħƟĴňĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶįĸŇĨŒĬ 
ĶŀĭŐĶĔĩŉĚĮƤĠľŅŀŋĮĽĶĶėŐĸŃįĸĸńıīƢĪňŗœħƟȮőħĵœħƟĪĭĪĺĬėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒě
ŒĬĔĶŃĭĺĬĔŅĶěńħĔŅĶĴŃŏĕŊŀŏĪĻŒĬĶŃĵŃĨƞŅĚŕȮŐĸŃœħƟĪņĮĢŇĪŇĬĔŅĶĮĸŌĔĔŅĶ
ěńħĔŅĶŐĮĸĚȮĽƞĚįĸŒľƟœħƟįĸįĸŇĨŏĜĸňŗĵȮ03.ȮĔŇőĸĔĶńĴ-/7.ȮĨƟĬȮěņľĬƞŅĵŒĬ
ĶŅėŅȮ1..ȮĭŅĪ-ĔŇőĸĔĶńĴȮĴňĶŅĵœħƟȮ53,...ȮĭŅĪȮŐĸŃœħƟŀĚėƢėĺŅĴĶŌƟĽņľĶńĭ
ěńħĪņėŌƞĴŊŀĔŅĶįĸŇĨĴŃŏĕŊŀŏĪĻĪŅĬĽħŒĬőĶĚŏĶŊŀĬĳŅĵŒĨƟĽĳŅıŀŅĔŅĻıŊŘĬĪňŗ
ěńĚľĺńħĔŅĿĽŇĬīŋƢ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗȮĭƟŅĬĸņįńĔĔŅħȮĨņĭĸ
ĮĶŃħŌƞĚŅĴȮŀņŏĳŀĻĶňŏĪıȮěńĚľĺńħŏıĝĶĭŌĶĦƢ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨĴŃŏĕŊŀŏĪĻįĸĽħŐĸŃĔŅĶěńħĔŅĶŵȮAGRITECȮĶƞĺĴĔńĭ
ĭĶŇļńĪȮĔĸŋƞĴŏĞŖĬĪĶńĸȮěņĔńħȮŐĸŃėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬȮœħƟ
ĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸŃĽĶƟŅĚėĺŅĴĽŅĴŅĶĩħƟŅĬŏĪėőĬőĸĵňĔŅĶįĸŇĨĴŃŏĕŊŀŏĪĻĪňŗ
ĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶŏıŊŗŀĔŅĶįĸŇĨĪňŗĴňėŋĦĳŅıȮœħƟĴŅĨĶģŅĬȮĴňėĺŅĴ
ĮĸŀħĳńĵȮŐĸŃŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħ ĝƞĺĵĽĶƟŅĚĶŅĵœħƟŒľƟŐĔƞĔĸŋƞĴŏĔļĨĶĔĶĪňŗ
ŏĮƦĬŏĔļĨĶĔĶŒĬŏėĶŊŀĕƞŅĵĕŀĚĔĸŋƞĴŏĞŖĬĪĶńĸȮŐĸŃȮTops SupermarketȮŒĬ
ıŊŘĬĪňŗȮĨ,ĮĶŃħŌƞĚŅĴȮŀ,ĻĶňŏĪıȮě,ŏıĝĶĭŌĶĦƢȮěņĬĺĬȮ1.ȮėĬȮĔƞŀĬĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĴňĔŅĶĪħĽŀĭĮĸŌĔĴŃŏĕŊŀŏĪĻȮ0ȮĽŅĵıńĬīŋƢȮœħƟŐĔƞȮShiny 
Queen ŐĸŃȮĬŇĸĴĦňȮĨŅĴĪňŗĪŅĚȮTops Supermarket œħƟŏĸŊŀĔĽŅĵıńĬīŋƢœĺƟȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

őħĵĴňĔŅĶĮĸŌĔŒĬıŊŘĬĪňŗȮŀ,ĻĶňŏĪıȮŐĸŃȮŀ,ľĬŀĚœįƞȮĴňŏĔļĨĶĔĶŐĔĬĬņĪħĸŀĚ
ĮĸŌĔȮ2ȮĶŅĵȮœĴƞœħƟĴňĔŅĶěńħĔŅĶĨńŘĚŐĨƞĔŅĶŏıŅŃĔĸƟŅȮĪņŒľƟĨƟĬĔĸƟŅŏĽňĵľŅĵ 
ĩŉĚȮ3.#ȮȮœĴƞĴňĔŅĶĨńħŐĨƞĚŐĨƞĚĔŇŗĚȮĪņŒľƟŏĔŇħőĶėĶŃĭŅħȮȮįĸįĸŇĨĪňŗœħƟȮ/Ȯ
ĔŇőĸĔĶńĴ-ĨƟĬȮȮŐĸŃěņľĬƞŅĵœħƟŏıňĵĚĔŇőĸĸŃȮ1.+3.ȮĭŅĪȮľĸńĚĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŏĔļĨĶĔĶȮ2ȮĶŅĵȮœħƟĶńĭėĺŅĴĶŌƟŏĪėĬŇėĔŅĶįĸŇĨĴŃŏĕŊŀŏĪĻįĸĽħ
ŐĸŃĔŅĶěńħĔŅĶȮȮĽŅĴŅĶĩįĸŇĨĴŃŏĕŊŀœħƟĪńŘĚĽŀĚĽŅĵıńĬīŋƢȮĽŅĵıńĬīŋƢĸŃȮ3.ȮĨƟĬȮ
ŀńĨĶŅĔŅĶŏıŅŃĔĸƟŅĚŀĔȮ/..#ȮĴňĔŅĶěńħĔŅĶŐĮĸĚĪňŗħňȮœħƟįĸįĸŇĨŏĜĸňŗĵŏıŇŗĴĕŉŘĬ
ŏĮƦĬȮ0ȮĔŇőĸĔĶńĴ-ĨƟĬȮĽŅĴŅĶĩįĸŇĨŏĕƟŅȮTops Supermarket ĔŇőĸĔĶńĴĸŃȮ4.Ȯ
ĭŅĪȮŐĸŃěņľĬƞŅĵĸŌĔėƟŅĶŅĵĵƞŀĵŐĸŃĶƟŅĬŀŅľŅĶĔŇőĸĔĶńĴĸŃȮ/..+/3.ȮĭŅĪȮ
ĔŅĶĨŇħĨŅĴįĸĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĮƖĔŅĶįĸŇĨĮƖȮ0342ȮŏĔļĨĶĔĶȮ2ȮĶŅĵȮ
ĴňĔŅĶĕĵŅĵĔŅĶĮĸŌĔŏıŇŗĴĕŉŘĬŏĮƦĬȮ/3.ȮĨƟĬȮőħĵĮĸŌĔŒĬőĶĚŏĶŊŀĬįĸŇĨŐĭĭŀŇĬĪĶňĵƢȮ
ŐĸŃĴňĭŅĚĽƞĺĬĮĸŌĔĬŀĔőĶĚŏĶŊŀĬŒĬĝƞĺĚķħŌľĬŅĺȮĽŅĴŅĶĩĮĸŌĔœħƟȮ/ȮĶŀĭ-ĮƖȮ
ĶŃľĺƞŅĚŏħŊŀĬȮı,ė,+ı,ĵ,ȮœħƟįĸįĸŇĨŏĜĸňŗĵȮ1..ȮĔŇőĸĔĶńĴȮĶŅėŅŏĜĸňŗĵĔŇőĸĔĶńĴĸŃȮ
/..ȮĭŅĪȮĪņŒľƟŏĔļĨĶĔĶĴňĶŅĵœħƟŏĜĸňŗĵĶŅĵĸŃȮ1.,...ȮĭŅĪȮĞŉŗĚĔŅĶĮĸŌĔ
ĴŃŏĕŊŀŏĪĻĭĬľĸńĔĔŅĶěńħĔŅĶĔŅĶįĸŇĨĴŃŏĕŊŀŏĪĻįĸĽħȮĽŅĴŅĶĩĸħ 
ĔŅĶŏĽňĵľŅĵĕŀĚĨƟĬĔĸƟŅȮ3.#ȮŐĸŃŏıŇŗĴĴŌĸėƞŅŒľƟĴŃŏĕŊŀŏĪĻįĸĽħœħƟĩŉĚȮ0..#Ȯ
ĪņŒľƟŏĔļĨĶĔĶȮ2ȮĶŅĵȮĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵĴŃŏĕŊŀŏĪĻŒľƟĪŅĚ 
TOP Supermarket ĶĺĴȮ/0.,...ȮĭŅĪ/Ķŀĭ/ĮƖ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗĭƟŅĬĪŋƞĚőĮƙĚȮĨņĭĸŏĴŊŀĚ
ĮŅĬȮŀņŏĳŀŏĴŊŀĚĮŅĬȮěńĚľĺńħĸņĮŅĚ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢŀŇĬĪĶňĵƢŵȮAGRITEC ĶƞĺĴĔńĭĽĩŅĭńĬĔŅĶĻŉĔļŅȮ
0ȮŐľƞĚȮœħƟŐĔƞȮĽŅĕŅıŊĝįńĔȮėĦŃįĸŇĨĔĶĶĴŏĔļĨĶȮĴľŅĺŇĪĵŅĸńĵŐĴőěȮŐĸŃ
ĺŇĪĵŅĸńĵŏĔļĨĶŐĸŃŏĪėőĬőĸĵňŏĝňĵĚŒľĴȮŐĸŃĳŅėŏŀĔĝĬŀňĔȮ3ȮĭĶŇļńĪȮœħƟŐĔƞȮȮ
ľŅĚľŋĬĽĺĬěŜŅĔńħȮĸńėĔňŘĞňħĽŀőĔĶ*ȮľŅĚľŋĬĽĺĬȮěŜŅĔńħȮĬŇĵĴœĪĵĔŅĶŏĔļĨĶ*Ȯ
ĭĶŇļńĪȮĽŅĴŏľĸňŗĵĴŏĴĸŖħıńĬīŋȮěŜŅĔńħ*ȮĭĶŇļńĪȮŏĝňĵĚŒľĴĞňħĽƢȮěŜŅĔńħȮŐĸŃȮȮȮȮȮȮȮȮȮȮ
ľŅĚľŋĬĽĺĬěŜŅĔńħœĪĵĬŀĶĪ ŏĪŇĶĬĞňħĽƢȮěŜŅĔńħȮħņŏĬŇĬĚŅĬőėĶĚĔŅĶȮŴĔŅĶ
ıńĥĬŅĪńĔļŃįŌƟįĸŇĨŏĴĸŖħıńĬīŋƢĶŋƞĬŒľĴƞŵȮŏıŊŗŀĽĶƟŅĚįŌƟįĸŇĨŏĴĸŖħıńĬīŋƢĶŋƞĬŒľĴƞȮŏĔŇħ
ŏėĶŊŀĕŅĵįŌįĸŇĨŏĴĸŖħıńĬīŋľĶŊŀĔŅĶĭĴŏıŅŃȮįŌĮĶŃĔŀĭĔŅĶħŅĬŏĴĸŖħıńĬīŋȮȮȮȮȮȮ
ĶŋĬŒľĴőħĵįŅĬĔŅĶĩŅĵĪŀħėĺŅĴĶŌȮĮĶŃĽĭĔŅĶĦŒĬħŅĬīŋĶĔŇěŏĴĸŖħıńĬīŋȮ
ŏĪėĬŇėĔŅĶįĸŇĨȮŏĴĸŖħıńĬīŋěŅĔĳŅėŏŀĔĝĬȮŏĪėőĬőĸĵňŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅı
ĔŅĶįĸŇĨȮėĺŅĴĶŌħŅĬĔġľĴŅĵȮĔġĶŃŏĭňĵĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭīŋĶĔŇěŏĴĸŖħıńĬīŋƢȮĔƞŀĬ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĵńĚœĴƞĴňĮĶŃĽĭĔŅĶĦƢĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢȮľĸńĚĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĽŅĴŅĶĩįĸŇĨŏĴĸŖħıńĬīŋƢŀŇĬĪĶňĵƢŐĸŃĴňĶŅĵœħƟȮħńĚĬňŘ  
+ȮĮƖȮ034/+0340ȮŏĮƦĬĝƞĺĚŏĺĸŅŒĬĔŅĶŏĶňĵĬĶŌƟĺŇīňĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢŀŇĬĪĶňĵƢȮ 
+ȮĮƖȮ0341ȮĴňįĸįĸŇĨŏĴĸŖħıńĬīŋƢȮ13.,2.ȮĔ,Ĕ,ȮĴňĶŅĵœħƟȮ/52*...ȮĭŅĪ 
+ȮĮƖȮ0342ȮĴňįĸįĸŇĨŏĴĸŖħıńĬīŋƢȮ111ȮĔ,Ĕ,ȮĴňĶŅĵœħƟȮ01.*...ȮĭŅĪ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

+ȮĮƖȮ0343ȮĴňįĸįĸŇĨŏĴĸŖħıńĬīŋƢȮ//6ȮĔ,Ĕ,ȮĴňĶŅĵœħƟȮ/71,...ȮĭŅĪȮŐĸŃ
ŏĔļĨĶĔĶœħƟĶńĭĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢĕŀĚĽľĳŅıĵŋőĶĮľĶŊŀȮIFOAMȮĶĺĴ
ĶŅĵœħƟěŅĔĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢŀŇĬĪĶňĵƢĨńŘĚŐĨƞĮƖȮ0341+0343Ȯ;Ȯ375,...ȮĭŅĪ 

ĺŇĽŅľĔŇěĝŋĴĝĬȮĔĸŋƞĴŐĮĶĶŌĮĽńĭĮŃĶħĭƟŅĬĽŅȮ
ĨņĭĸŐěƟľƞĴȮŀņŏĳŀŐěƟľƞĴȮěńĚľĺńħĸņĮŅĚ 

ŴŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢĕĬĴĽńĭĮŃĶħĭƟŅĬĽŅ 
ě,ĸņĮŅĚŵȮĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŐĮĶĶŌĮĽńĭĮŃĶħĭƟŅĬĽŅ ŏĮƦĬįŌƟĮĸŌĔŐĸŃ
ěņľĬƞŅĵĽńĭĮŃĶħıńĬīŋƢȮıńĬīŋƢľƟĺĵĴŋƞĬȮĞŉŗĚŏĮƦĬıńĬīŋƢıŊŘĬĭƟŅĬĕŀĚěńĚľĺńħĸņĮŅĚȮ
ĮƤěěŋĭńĬȮĴňěņĬĺĬĽĴŅĝŇĔĪńŘĚľĴħȮ6 ėĬȮŐĸŃĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵĽńĭĮŃĶħ
ĨŅĴķħŌĔŅĸȮŐĨƞŏĬŊŗŀĚěŅĔĔŅĶħņŏĬŇĬĝňĺŇĨĕŀĚėĬœĪĵĴňŏĮĸňŗĵĬŐĮĸĚœĮěŅĔŏħŇĴ
ŀĵƞŅĚĴŅĔȮĪņŒľƟĔŅĶĭĶŇőĳėŀŅľŅĶĺƞŅĚĪħŐĪĬĴŊŘŀŀŅľŅĶľĸńĔĴňĴŅĔĕŉŘĬȮĪņŒľƟ
ĺŇĽŅľĔŇěĝŋĴĝĬĴňŐĬĺėŇħŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĕĬĴŏĭŏĔŀĶňŗȮőħĵĽŅĴŅĶĩ 
ĬņĽńĭĮŃĶħĪňŗĴňŀĵŌƞŒĬĝŋĴĝĬĴŅŐĮĶĶŌĮŏıŇŗĴĴŌĸėƞŅȮěŉĚŏĔŇħŏĮƦĬįĸŇĨĳńĦĤƢ 
ŴĕĬĴĽńĭĮŃĶħĭƟŅĬĽŅŵȮĴňĔĸŋƞĴŏĮƚŅľĴŅĵŏĮƦĬĔĸŋƞĴįŌƟĭĶŇőĳėĺńĵĶŋƞĬȮĺńĵĪņĚŅĬȮ
ľĬƞĺĵĚŅĬĶŅĝĔŅĶȮŐĸŃĶƟŅĬĕĬĴŏĭŏĔŀĶňŗȮĪŅĚȮAGRITEC ěŉĚĶƞĺĴĔńĭĻŌĬĵƢ
ĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃĭĶĶěŋĳńĦĤƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœħƟĩƞŅĵĪŀħ 
ĔŅĶıńĥĬŅŐĸŃŀŀĔŐĭĭĭĶĶěŋĳńĦĤƢȮŏıŇŗĴĝƞŀĚĪŅĚĔŅĶĨĸŅħŐĸŃĽĶƟŅĚĶŅĵœħƟ
ŏıŇŗĴŒľƟĔńĭĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĴň
ĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸĽńĭĮŃĶħĨŅĴķħŌĔŅĸĬƟŀĵĔĺƞŅȮ/..*...ȮĭŅĪĨƞŀĮƖȮ
ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵįĸŇĨĳńĦĤƢ
ĕĬĴĽńĭĮŃĶħĭƟŅĬĽŅœħƟěņĬĺĬȮ0..ȮĔĸƞŀĚĨƞŀŏħŊŀĬȮĽĶƟŅĚĶŅĵœħƟȮ/22*...Ȯ
ĭŅĪĨƞŀĮƖȮĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĴňėĺŅĴĵńŗĚĵŊĬĽŅĴŅĶĩįĸŇĨŐĸŃ
ěņľĬƞŅĵ 

ĽņĬńĔĚŅĬĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴŐľƞĚĝŅĨŇȮ&ĽĳŅıńĥĬƢ' 

ŴĶŃĭĭĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸŐľƞĚĝŅĨŇȮ&eMENSCR)ŵȮĬńĔĺŇěńĵŏĬėŏĪė
ĶƞĺĴĔńĭĽņĬńĔĚŅĬĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮ&ĽĻĝ,'ȮıńĥĬŅ
ŐıĸĨĲŀĶƢĴĶŃĭĭĽŅĶĽĬŏĪĻȮľĶŊŀȮĶŃĭĭĽŅĶĽĬŏĪĻĪňŗŒĝƟĨŇħĨŅĴĨĶĺěĽŀĭȮ
ŐĸŃĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĬƞĺĵĚŅĬįƞŅĬŐįĬĚŅĬȮőėĶĚĔŅĶľĶŊŀ 
ĔŅĶħņŏĬŇĬĔŅĶĨƞŅĚȮŕȮŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇŐĸŃ
ŐįĬĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻȮŏĮƦĬĶŃĭĭĕƟŀĴŌĸĕĬŅħŒľĠƞĪňŗŏĝŊŗŀĴőĵĚĕƟŀĴŌĸěŅĔ 
ĽƞĺĬĶŅĝĔŅĶĨƞŅĚȮŕȮœħƟŀĵƞŅĚĭŌĶĦŅĔŅĶȮőħĵĴňŏĮƚŅľĴŅĵĪňŗěŃŒľƟȮeMENSCR ŏĮƦĬ
ěŋħĻŌĬĵƢĔĸŅĚĕŀĚĕƟŀĴŌĸĪňŗŐĽħĚĩŉĚĽĩŅĬĔŅĶĦƢľĶŊŀĨńĺĝňŘĺńħĕŀĚĶŃĭĭĶĺĴĪńŘĚœħƟ
ĺŅĚŐįĬŒĬŀĬŅėĨĕŀĚȮeMENSCRȮėŊŀȮĔŅĶĭŌĶĦŅĔŅĶĕƟŀĴŌĸĔńĭľĬƞĺĵĚŅĬ 
ĨƞŅĚȮŕȮŏĮƦĬȮOne stop service ŏıŊŗŀŒľƟĽŅĴŅĶĩĨŇħĨŅĴĕƟŀĴŌĸœħƟŒĬĶŃĭĭ
ŏħňĵĺĔńĬȮĽŅĴŅĶĩĨĶĺěĽŀĭőėĶĚĔŅĶĪňŗĶŀĚĶńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇĪńŘĚȮ4ȮħƟŅĬȮėŊŀȮ
/'ȮħƟŅĬėĺŅĴĴńŗĬėĚȮ0'ȮħƟŅĬĔŅĶĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮ1'ȮħƟŅĬ
ĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮ2'ȮħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽ
ŐĸŃėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮ3'ȮħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ4'ȮħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĳŅėĶńģȮĞŉŗĚĽņĬńĔĚŅĬĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮ
&ĽĻĝ,'ȮœħƟĬņĶŃĭĭĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸŐľƞĚĝŅĨŇȮ&eMENSCR) ĴŅŒĝƟŏĮƦĬ
ŏėĶŊŗŀĚĴŊŀŒľƟľĬƞĺĵĚŅĬĕŀĚĶńģŒĝƟŏĮƦĬĝƞŀĚĪŅĚŒĬĔŅĶĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬ
ĨŅĴŐįĬĶŃħńĭĨƞŅĚȮŕȮĕŀĚĮĶŃŏĪĻįƞŅĬĶŃĭĭ
http://nscr.nesdc.go.th/emenscr-main/ȮœħƟĶńĭĔŅĶĮĶŃŏĴŇĬĴŌĸėƞŅ
įĸĔĶŃĪĭȮŏĮƦĬĴŌĸėƞŅįĸĔĶŃĪĭĶĺĴȮ/7*5/2*4/7*/.1ȮĭŅĪȮħńĚĬňŘȮ 
- ĮƖȮ034/ȮĴŌĸėƞŅįĸĔĶŃĪĭȮ/6*.12*43.ȮĭŅĪ 
- ĮƖȮ0340ȮĴŌĸėƞŅįĸĔĶŃĪĭȮ1*..7*150*/3.ȮĭŅĪ 
- ĮƖȮ0341ȮĴŌĸėƞŅįĸĔĶŃĪĭȮ1*.43*.04*67.ȮĭŅĪ 
- ĮƖȮ0342ȮĴŌĸėƞŅįĸĔĶŃĪĭȮ/1*400*/63*2/1ȮĭŅĪ 
- ĮƖȮ0342ȮĴŌĸėƞŅĔŅĶĸĚĪŋĬħƟŅĬȮĺȮŐĸŃȮĪȮ45,6/6,726,1.ȮĭŅĪ 

ĽĩŅĭńĬĮĶŃĽŅĪĺŇĪĵŅ ŴĶĩŏĕŖĬĽĶŃįĴŵȮĬńĔĺŇěńĵȮMTECȮĶƞĺĴĔńĭĽĩŅĭńĬĮĶŃĽŅĪĺŇĪĵŅŒĬĔŅĶıńĥĬŅ
ĶĩŏĕŖĬĽĶŃįĴĽņľĶńĭįŌƟĮƙĺĵĨŇħŏĨňĵĚȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩŏĽňĵĭĮĸńřĔŏıŊŗŀŒĝƟŏĮƦĬ
ŏėĶŊŗŀĚŏĮƙŅįĴıĔıŅĪňŗŒĝƟœĲĕĬŅħ 12VȮœħƟȮŏıŊŗŀŒĝƟŐĔƟĮƤĠľŅŒĬĔŅĶŏėĸŊŗŀĬĵƟŅĵ
ŀŋĮĔĶĦƢĔŅĶŏĨĶňĵĴĬŘņĽĶŃįĴȮŐĸŃĸħĳŅĶŃĕŀĚĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢŒĬĔŅĶ
ĽĶŃįĴįŌƟĮƙĺĵĨŇħŏĨňĵĚȮőħĵĪňĴĺŇěńĵœħƟĴŀĭĶĩŏĕŖĬĽĶŃįĴŒľƟĔńĭĽĩŅĭńĬ 
ĮĶŃĽŅĪĺŇĪĵŅŒľƟŒĝƟĚŅĬŐĸŃœħƟĽŅīŇĨĔŅĶŒĝƟĚŅĬĶĩŏĕŖĬĽĶŃįĴŒľƟŐĔƞıĵŅĭŅĸ
ŐĸŃĬńĔĻŉĔļŅıĵŅĭŅĸȮŏĴŊŗŀĺńĬĪňŗȮ07ȮĴňĬŅėĴȮ0343ȮŐĸŃĮƤěěŋĭńĬœħƟĬņœĮŒĝƟĚŅĬ
ĔńĭįŌƟĮƙĺĵěņĬĺĬĔĺƞŅȮ/..ȮėĬŐĸƟĺȮ 

őĶĚıĵŅĭŅĸĻĶňĽŃŏĔļȮĨņĭĸŏĴŊŀĚŒĨƟȮŀņŏĳŀ
ŏĴŊŀĚĻĶňĽŃŏĔļȮěńĚľĺńħĻĶňĽŃŏĔļ 

ŴŏėĶŊŗŀĚįĸŇĨĬŘņĵŅęƞŅŏĝŊŘŀŀŇŏĸŖĔőĪĶœĸĨƢȮ&ENcase) ĽņľĶńĭĭņĭńħĴŌĸİŀĵ 
ĨŇħŏĝŊŘŀĳŅĵŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶħƟŅĬĽŅīŅĶĦĽŋĕŵȮŏĬŊŗŀĚěŅĔ 
ĔŅĶŐıĶƞĶŃĭŅħĕŀĚőĶėĨŇħŏĝŊŘŀĪňŗĔƞŀŒľƟŏĔŇħĮƤĠľŅėƞŀĬĕƟŅĚĴŅĔȮŏĝƞĬȮőĶė 
ŒĬĶŃĭĭĪŅĚŏħŇĬŀŅľŅĶŀńĬŏĔŇħěŅĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢŐĨĔĨƞŅĚĔńĬȮĶĺĴĩŉĚ 
ĕĵŃĴŌĸİŀĵĨŇħŏĝŊŘŀĪňŗŏıŇŗĴĕŉŘĬŏĜĸňŗĵȮ0,63Ȯkg/ėĬ/ĺńĬȮŏĔŇĬĕňħěņĔńħĔŅĶĪņĚŅĬ
ĕŀĚŏĨŅŏįŅȮŀňĔĪńŘĚĬŘņĵŅęƞŅŏĝŊŘŀĕŅħĨĸŅħȮŐĸŃĽƞĺĬŒľĠƞĴňķĪīŇśĶŃėŅĵŏėŊŀĚ 
ĨƞŀįŇĺľĬńĚȮĬńĔĺŇěńĵȮENTEC œħƟĺŇěńĵŐĸŃıńĥĬŅĨƟĬŐĭĭŏėĶŊŗŀĚįĸŇĨĬŘņĵŅ 
ęƞŅŏĝŊŘŀŀŇŏĸŖĔőĪĶœĸĨƢȮ&Electrolyzed Natural Cleaning Agent System: 
ENcase) ĪňŗŒĝƟĚŅĬĚƞŅĵȮœĴƞĞńĭĞƟŀĬȮįĸŇĨĬŘņĵŅęƞŅŏĝŊŘŀĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 
ěŅĔĺńĨĩŋħŇĭĪňŗľŅœħƟĚƞŅĵŒĬėĶńĺŏĶŊŀĬȮ&ŏĔĸŊŀŐĔĚȮľĶŊŀőĞŏħňĵĴėĸŀœĶħƢ'ȮįĸŇĨěŅĔ
ĽŅĶīĶĶĴĝŅĨŇȮĮĶŅĻěŅĔŐŀĸĔŀŁŀĸƢŐĸŃĽŅĶŏėĴňĪňŗŏĮƦĬıŇļȮĽņľĶńĭĭņĭńħ 
ĴŌĸİŀĵĨŇħŏĝŊŘŀĳŅĵŒĬľĬƞĺĵĚŅĬĽĩŅĬĮĶŃĔŀĭĔŅĶħƟŅĬĽŅīŅĶĦĽŋĕȮĽŅĴŅĶĩ
įĸŇĨĬŘņĵŅęƞŅŏĝŊŘŀœħƟŒĬŀńĨĶŅœĴƞĨŗņĔĺƞŅȮ/3ȮĸŇĨĶ-ĝńŗĺőĴĚȮĴňķĪīŇśĵńĭĵńŘĚ-ęƞŅŏĝŊŘŀ
œĺĶńĽȮŐĸŃŐĭėĪňŏĶňĵĽƞĺĬŒľĠƞȮĪňŗıĭŒĬőĶĚıĵŅĭŅĸȮįƞŅĬĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ĪħĽŀĭįĸŇĨĳńĦĤƢęƞŅŏĝŊŘŀőĶėȮĨŅĴĮĶŃĔŅĻĽŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŅľŅĶ



65 
 

ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŐĸŃĵŅȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĵńĭĵńŘĚ-ęƞŅŏĝŊŘŀœĺĶńĽőėőĶĬŅȮSARS CoV 0Ȯ
ĨŅĴĴŅĨĶģŅĬȮASTM E /.31Ȯ0.ȮŐĸŃœħƟĬņœĮĨŇħĨńŘĚȮĦȮőĶĚıĵŅĭŅĸ 
ĻĶňĽŃŏĔļĨńŘĚŐĨƞĮƖȮ0342ȮŐĸŃĵńĚŒĝƟĚŅĬĨƞŀŏĬŊŗŀĚĩŉĚĮƤěěŋĭńĬȮĽņľĶńĭĭņĭńħĴŌĸ
İŀĵĨŇħŏĝŊŘŀȮŐĸŃĔƞŀŒľƟŏĔŇħįĸĔĶŃĪĭėŊŀȮ/'ȮįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĻŅĽĨĶƢ-
ıŅĦŇĝĵƢȮ8ȮĸħĔŅĶĬņŏĕƟŅŏĪėőĬőĸĵňĔŅĶįĸŇĨĬŘņĵŅęƞŅŏĝŊŘŀĪňŗĴňėĸŀĶňĬŏĮƦĬ
ĽƞĺĬĮĶŃĔŀĭȮŐĸŃĽŅĶŏėĴňěŅĔĨƞŅĚĮĶŃŏĪĻ 0'ȮįĸĔĶŃĪĭŏĝŇĚĽńĚėĴ-
ĽŇŗĚŐĺħĸƟŀĴȮ8ȮĸħĮƤĠľŅĴĸıŇļĪŅĚĬŘņȮŀńĬĴŅěŅĔĔŅĶĝŃĸƟŅĚĕŀĚĽŅĶŏėĴňĨĔėƟŅĚȮ
ŏĬŊŗŀĚěŅĔĨƟĬŐĭĭŏėĶŊŗŀĚȮENcase ŒĝƟŏĔĸŊŀŏĮƦĬĺńĨĩŋħŇĭȮĞŉŗĚŏĮƦĬĽŅĶĪňŗ 
ŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮŀňĔĪńŘĚŏĮƦĬĽĶƟŅĚėĺŅĴĨĶŃľĬńĔȮŐĸŃıķĨŇĔĶĶĴĔŅĶ
ěńħĔŅĶĴŌĸİŀĵĨŇħŏĝŊŘŀĕŀĚŏěƟŅľĬƟŅĪňŗĽĩŅĬňŀĬŅĴńĵŐĸŃėĸŇĬŇĔŒĬŐĨƞĸŃěńĚľĺńħ 1'Ȯ
įĸĔĶŃĪĭŏĝŇĚĺŇĝŅĔŅĶ-ĺŇĪĵŅĻŅĽĨĶƢȮ8ȮŏĔŇħŀĚėƢėĺŅĴĶŌƟħƟŅĬĔŅĶıńĥĬŅĬŘņĵŅ 
ęƞŅŏĝŊŘŀŀŇŏĸŖĔőĪĶœĸĨƢȮĽņľĶńĭĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬŀŋĨĽŅľĶĶĴĔŅĶŐıĪĵƢŐĸŃ
ŀŅľŅĶ 

ŏĔļĨĶĔĶįŌƟŏĸňŘĵĚœĔœĕƞȮĦȮĻŌĬĵƢŏĶňĵĬĶŌƟĽĶƟŅĚ
ŏĔļĨĶĔĶĨńĺĬƟŀĵȮŀņŏĳŀŐĴƞĶŇĴȮěńĚľĺńħ
ŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĽŌĨĶŀŅľŅĶœĔƞœĕƞŀŅĶĴĦƢħňĮĸŀħĳńĵȮĸħĨƟĬĪŋĬ 
ŏıŇŗĴįĸįĸŇĨŵȮŏĬŊŗŀĚěŅĔĻŌĬĵƢŏĶňĵĬĶŌƟĽĶƟŅĚŏĔļĨĶĔĶĨńĺĬƟŀĵœħƟĮĶŃĽĭĮƤĠľŅ
ĮĶŇĴŅĦŐĸŃĕĬŅħĔŅĶįĸŇĨœĕƞœĔƞŀŅĶĴĦƢħňĪňŗĸħĸĚŀĵƞŅĚĬƞŅĨĔŒěĕŀĚŏĔļĨĶĔĶįŌƟ
ŏĸňŘĵĚœĔƞœĕƞŒĬŏėĶŊŀĕƞŅĵȮěņĬĺĬȮ0/.ȮĨńĺ ĞŉŗĚŏħŇĴįĸŇĨœħƟŏĜĸňŗĵȮ/*...ȮĲŀĚ-ŏħŊŀĬȮ
œħƟœĕƞœĔƞĕĬŅħŏĭŀĶƢȮ/+0ȮŏľĸŊŀŏıňĵĚȮ6..+66.ȮĲŀĚ-ŏħŊŀĬȮœħƟœĕƞœĔƞĕĬŅħ 
ŏĭŀĶƢȮ1+2ȮĪňĴȮĽĺĪĝ,ȮĳŅėŏľĬŊŀȮœħƟĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺŇŏėĶŅŃľƢ 
ĩŉĚĽŅŏľĨŋıĭĺƞŅȮĔŅĶĨĺĚĽƞĺĬįĽĴĕŀĚŀŅľŅĶœĔƞœĴƞŐĬƞĬŀĬȮŐĸŃĔŅĶėĸŋĔŏėĸƟŅ
œĴƞŏĕƟŅĔńĬȮĶĺĴĩŉĚĕńŘĬĨŀĬŒĬĔŅĶŀńħŏĴŖħŀŅľŅĶȮŒĝƟŏėĶŊŗŀĚŀńħŏĴŖħĴňŐĶĚŀńħĨŗņȮ 
ĪņŒľƟĨƟŀĚįĽĴĬŘņŏĕƟŅœĮĝƞĺĵŒĬĔŅĶŀńħŏĴŖħȮĪņŒľƟĽŌĨĶŀŅľŅĶŏĮĸňŗĵĬŐĮĸĚœĮȮ
ŐĸŃĔŅĶĨŅĔ/ěńħŏĔŖĭŀŅľŅĶŏĔŇħėĺŅĴĝŊŘĬŐĸŃŏĔŇħĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀĔƞŀőĶė 
ĪňŗĴňįĸĨƞŀŀńĨĶŅĔŅĶœĕƞȮľĸńĚěŅĔĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ/'ȮœħƟĴňĔŅĶ
ĮĶńĭŏĮĸňŗĵĬĽŌĨĶŀŅľŅĶœĔƞœĕƞȮŐĨƞŏħŇĴĴňĨƟĬĪŋĬȮ/.*...ȮĭŅĪ-ŏħŊŀĬȮĮƤěěŋĭńĬĴň
ĨƟĬĪŋĬĸħĸĚŏľĸŊŀȮ6*2..ȮĭŅĪ-ŏħŊŀĬȮ&ėŇħŏĮƦĬĴŌĸėƞŅĨƟĬĪŋĬėƞŅŀŅľŅĶĪňŗĸħĸĚȮ
/7*0..ȮĭŅĪ-ĮƖ'Ȯ0'ȮįĸįĸŇĨœĕƞœĔƞŀŅĶĴĦƢħňȮŐĨƞŏħŇĴŒľƟįĸįĸŇĨȮ6..-66.Ȯ 
ĲŀĚ-ŏħŊŀĬȮœħƟœĕƞœĔƞĕĬŅħŏĭŀĶƢȮ1-2ȮĮƤěěŋĭńĬŒľƟįĸįĸŇĨŏıŇŗĴĕŉŘĬŏĮƦĬȮ 
/*...-/*3..ȮĲŀĚ-ŏħŊŀĬȮœħƟœĕƞœĔƞĕĬŅħŏĭŀĶƢȮ/-0Ȯ&ėŇħŏĮƦĬĮĶŇĴŅĦœĕƞœĔƞĪňŗįĸŇĨ
ŏıŇŗĴĕŉŘĬȮ0*2..-5*22.ȮĲŀĚ-ĮƖȮĶĺĴĩŉĚĕĬŅħĕŀĚœĕƞœĔƞĪňŗįĸŇĨœħƟħƟĺĵ'Ȯ1'ȮĶŅėŅ
ĕŅĵĮĸňĔȮŐĨƞŏħŇĴĶŅėŅœĕƞœĔƞĪňŗįĸŇĨœħƟŏĮƦĬŏĭŀĶƢȮ1Ȯ= 0,6.ȮĭŅĪ*ȮŏĭŀĶƢȮ2Ȯ= 0,3.Ȯ
ĭŅĪȮ&ĶŅėŅĕŅĵĮĸňĔŏĜĸňŗĵŏĭŀĶƢȮ1-2 = 0,43ȮĭŅĪ-ĲŀĚȮėŇħŏĮƦĬȮ0*/0.-0*110Ȯ
ĭŅĪ-ŏħŊŀĬ'ȮĮƤěěŋĭńĬœĕƞœĔƞĪňŗįĸŇĨœħƟŏĮƦĬŏĭŀĶƢȮ/Ȯ= 1,0.ȮĭŅĪ*ȮŏĭŀĶƢȮ0Ȯ=Ȯ0,7.Ȯ
ĭŅĪȮ&ĶŅėŅĕŅĵĮĸňĔŏĜĸňŗĵŏĭŀĶƢȮ/-0Ȯ= 1,.3ȮĭŅĪ-ĲŀĚȮėŇħŏĮƦĬȮ1*.3.-2*353Ȯ
ĭŅĪ-ŏħŊŀĬ'ȮħńĚĬńŘĬȮŏĔļĨĶĔĶĴňĶŅĵœħƟŏıŇŗĴĕŉŘĬȮ71.-0*021ȮĭŅĪ-ŏħŊŀĬȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

&//*/4.-04*7/4ȮĭŅĪ-ĮƖ'Ȯ* ĕƟŀĴŌĸĶŅėŅĕŅĵĮĸňĔěŅĔĔĶĴĔŅĶėƟŅĳŅĵŒĬȮĺńĬĪňŗȮ
7ȮĴŇ,ĵ,Ȯ0343 

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ+ŐıĶƞȮŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮ
ĨņĭĸŐĴƞĪĶŅĵȮŀņŏĳŀĶƟŀĚĔĺŅĚȮěńĚľĺńħŐıĶƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĕƟŅĺĔĸƟŀĚĚŀĔľŋĚĽŋĔĚƞŅĵȮœĶƟĴŀħȮĮĸŀħĔĸŇŗĬľŊĬȮ
ŏıŊŗŀĽŋĕĳŅıȮĳŅĵŒĨƟőėĶĚĔŅĶĮĸŌĔįńĔŐĸĔėƞŅŏĪŀĴŵȮĽĺĪĝ,ĳŅėŏľĬŊŀȮĶƞĺĴĔńĭȮ
ĽŅĕŅŏĪėőĬőĸĵňĔŅĶŀŅľŅĶȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ+ŐıĶƞȮŏĜĸŇĴıĶŃŏĔňĵĶĨŇ 
ěńħŀĭĶĴŒľƟĬńĔĻŉĔļŅŒĬĽŅĕŅłȮĪňŗĽĬŒěįĸŇĨŏĪėőĬőĸĵňĕƟŅĺĔĸƟŀĚĚŀĔľŋĚĽŋĔĚƞŅĵȮ
œĶƟĴŀħȮĮĸŀħĔĸŇŗĬľŊĬȮŏıŊŗŀĽŋĕĳŅıȮŏıŊŗŀěņľĬƞŅĵĳŅĵŒĨƟőėĶĚĔŅĶłȮħńĚĔĸƞŅĺȮ
ĨńŘĚŐĨƞȮĮƖȮ034/+0342ȮĶĺĴŐĸƟĺĔĺƞŅȮ0.ȮĶŅĵȮįĸŇĨĳńĦĤƢĪňŗěņľĬƞŅĵĮƤěěŋĭńĬȮėŊŀȮ
ĕƟŅĺĔĸƟŀĚĚŀĔŐĭĭįĽĴȮ2ȮĽŅĵıńĬīŋƢȮ&ĕƟŅĺľŀĴĴŃĸŇȮĕƟŅĺľŀĴĴŃĸŇŐħĚȮ 
ĕƟŅĺŏľĬňĵĺȮŐĸŃĕƟŅĺœĶĞƢŏĭŀĶňŗȮěņľĬƞŅĵĩŋĚĸŃȮ6.ȮĭŅĪȮįĸŇĨĪňŗĽŅĕŅŏĪėőĬőĸĵň
ĔŅĶŀŅľŅĶȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ+ŐıĶƞȮŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮěńĚľĺńħŐıĶƞȮěņľĬƞŅĵ
įƞŅĬĝƞŀĚĪŅĚŀŀĲœĸĬƢȮĶƟŅĬėƟŅŐĴƞőěƟȮ0255ȮŐĸŃȮįƞŅĬĝƞŀĚĪŅĚŀŀĬœĸĬƢȮĨƞŅĚȮŕȮ
ŏĝƞĬȮShopee, Lazada, Line, My Shop, Facebook, Marketplace ŏĮƦĬ
ĨƟĬȮįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗįƞŅĬĴŅȮĨńŘĚŐĨƞĮƖȮ034.ȮěĬĩŉĚĮƤěěŋĭńĬȮĬńĔĻŉĔļŅ
ĽŅĴŅĶĩěņľĬƞŅĵįĸįĸŇĨĪňŗįĸŇĨěŅĔıŊŘĬĪňŗĳŅĵŒĬĭĶŇŏĺĦĴľŅĺŇĪĵŅĸńĵȮěńħĽĶĶŒľƟ
ħņŏĬŇĬĔŅĶįĸŇĨȮ&ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŐĸŃėĦŃĨƟĬĽńĚĔńħ'ȮőħĵŒľƟĬńĔĻŉĔļŅĬņ
įĸįĸŇĨĴŅěņľĬƞŅĵŒľƟŐĔƞįŌƟĭĶŇőĳėĽŅĴŅĶĩĝņĶŃŏĮƦĬėƞŅĸĚĪŃŏĭňĵĬŏĶňĵĬȮœħƟĩŉĚ
ėĬĸŃȮ0,6.1,41ȮĭŅĪ-ĮƖȮėŇħŏĮƦĬȮ0.ȮėĬȮĴŌĸėƞŅȮ34,.50,51ȮĭŅĪ-ĮƖ 

ĺŇĽŅľĔŇěĝŋĴĝĬŏĔļĨĶŀŇĬĪĶňĵƢĶŇĴĺńĚȮĨņĭĸĺńĚ
ŐĔƟĺȮŀņŏĳŀĺńĚŏľĬŊŀȮěńĚľĺńħĸņĮŅĚ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨįńĔŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶħŇĬȮĬŘņȮĮŋƜĵŒĬĶŃĭĭŏĔļĨĶ
ŀŇĬĪĶňĵƢŵȮAGRITEC ĶƞĺĴĔńĭĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĸņĮŅĚěńħĪņőėĶĚĔŅĶ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňŏıŊŗŀĵĔĶŃħńĭŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨıŊĝįńĔŀŇĬĪĶňĵƢ
ŒĬıŊŘĬĪňŗěńĚľĺńħĸņĮŅĚȮőħĵĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńħŀĭĶĴĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňŒľƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶįĸŇĨıŊĝįńĔŒĬĶŃĭĭŀŇĬĪĶňĵƢȮĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴ
ŏĕƟŅŒěŒĬĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢŐĸŃĮĶńĭĮĶŋĚĭņĶŋĚħŇĬȮ
ĔŅĶįĸŇĨĮŋƜĵľĴńĔěŅĔŏĻļĺńĽħŋŏľĸŊŀĪŇŘĚȮŐĸŃĮŋƜĵěŅĔĴŌĸœĽƟŏħŊŀĬħŇĬŏıŊŗŀ 
ĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮĸħįĸįĸŇĨĪňŗœĴƞœħƟėŋĦĳŅıȮŏıŇŗĴĶŅĵœħƟŒľƟĔńĭŏĔļĨĶĔĶȮ
ĨĸŀħěĬĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟŏĪėőĬőĸĵňőĶĚŏĶŊŀĬıĸŅĽĨŇĔŒĬĔŅĶĵĔĶŃħńĭ 
ĔŅĶįĸŇĨĕŀĚŏĔļĨĶĔĶȮŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨįńĔĽħŀŇĬĪĶňĵƢėŋĦĳŅıœħƟĨĸŀħĪńŘĚĮƖȮ
ĶĺĴĪńŘĚĬņĶŃĭĭȮsmart IOT ĴŅĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸŃěńħĪņĨƟĬŐĭĭŏıŊŗŀ 
ĔŅĶŏĶňĵĬĶŌƟȮĨƞŀĵŀħŐĸŃĕĵŅĵįĸŏĪėőĬőĸĵňŒľƟĔńĭŏĔļĨĶĔĶŒĬıŊŘĬĪňŗȮĔƞŀĬ 
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĮĸŌĔįńĔĬŀĔőĶĚŏĶŊŀĬŏıňĵĚŀĵƞŅĚŏħňĵĺŐĸŃ
œĴƞĽŅĴŅĶĩĺŅĚŐįĬĔŅĶĮĸŌĔŒľƟĴňįńĔěņľĬƞŅĵœħƟĨĸŀħĪńŘĚĮƖȮĨĸŀħěĬ 
ĕŅħėĺŅĴĶŌƟĪńĔļŃĔŅĶįĸŇĨįńĔĽħėŋĦĳŅıȮěņľĬƞŅĵįĸįĸŇĨœħƟĶŅĵœħƟȮ/*0..ů
/*3..ȮĭŅĪ-ĽńĮħŅľƢȮľĶŊŀŏĜĸňŗĵȮ4*...ȮĭŅĪ-ŏħŊŀĬȮŐĸŃěņľĬƞŅĵœħƟ 
ŏĜıŅŃĨĸŅħŒĬĝŋĴĝĬŏĪƞŅĬńŘĬȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ/'ȮĽĴŅĝŇĔĔĸŋƞĴłȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ěņĬĺĬȮ06ȮėĬȮĬņŀĚėƢėĺŅĴĶŌƟĔŅĶįĸŇĨŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢŐĸŃ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ&ŏĶŇŗĴĨńŘĚŐĨƞĔŅĶŏĨĶňĵĴŐĮĸĚĮĸŌĔȮĔŅĶĮĶńĭĮĶŋĚĭņĶŋĚħŇĬȮĔŅĶ
įĸŇĨĮŋƜĵœĽƟŏħŊŀĬħŇĬĸħĨƟĬĪŋĬȮĔŅĶĺŅĚŐįĬĔŅĶŏıŅŃĮĸŌĔȮĨĸŀħĪńŘĚĮƖ'ȮœĮ 
ĮĶńĭŒĝƟŒĬĔŅĶįĸŇĨįńĔŀŇĬĪĶňĵƢĬŀĔőĶĚŏĶŊŀĬœħƟȮĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸįĸŇĨȮ
1*...ȮĭŅĪ-ĽńĮħŅľƢȮľĶŊŀŏĜĸňŗĵȮ/0*...ȮĭŅĪ-ŏħŊŀĬ-ėĶńĺŏĶŊŀĬȮĽŅĴŅĶĩĮĸŌĔ
įńĔœħƟŏĜĸňŗĵȮ4ȮŏħŊŀĬȮĴňĶŅĵœħƟȮ0,./4,...ȮĭŅĪ-ĮƖȮ0'ȮıŊŘĬĪňŗĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬ
ŏĔļĨĶŀŇĬĪĶňĵƢĶŇĴĺńĚȮŏĔŇħŏĮƦĬěŋħŏĶňĵĬĶŌƟĨƟĬŐĭĭĔŅĶŒĝƟȮĺĪĬ,ȮŒĬĔŅĶ 
ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨıŊĝįńĔŀŇĬĪĶňĵƢȮ&ŏĪėőĬőĸĵňőĶĚŏĶŊŀĬıĸŅĽĨŇĔŐĸŃ
ĶŃĭĭėĺĭėŋĴĔŅĶŒľƟĬŘņŀńĨőĬĴńĨŇ'Ȯ0ȮěŋħȮĽĬńĭĽĬŋĬőħĵĚĭĮĶŃĴŅĦıńĥĬŅ
ěńĚľĺńħȮěŅĔĽņĬńĔĚŅĬŏĔļĨĶȮě,ĸŅĮŅĚȮ&ĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬĔŅĶěńħĽĶƟŅĚ
őĶĚŏĶŊŀĬıĸŅĽĨŇĔȮĶŃĭĭėĺĭėŋĴĔŅĶŒľƟĬŘņȮŀńĨőĬĴńĨŇȮŐĸŃĶŃĭĭĨĶĺěĽŀĭ
ĵƟŀĬĔĸńĭįĸįĸŇĨ'ȮěņĬĺĬȮ050,...ȮĭŅĪȮ1'ȮŏĔŇħŏĮƦĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀ
ĶƞĺĴĪŋĬȮ2'ȮĽĴŅĝŇĔĔĸŋƞĴłȮĽŅĴŅĶĩįƞŅĬŏĔĦĤƢĔŅĶĬņįĸįĸŇĨěņľĬƞŅĵŒĬĨĸŅħ
ŏĔļĨĶĔĶȮě,ĸņĮŅĚ*ȮĨĸŅħȮwe market ě,ĸņĮŅĚ*ȮĨĸŅħĪƟŀĚĩŇŗĬĮĶŃěņŀņŏĳŀ
ĺńĚŏľĬŊŀȮŐĸŃĨĸŅħěĶŇĚŒěĴŅĶƢŏĔŖĨȮě,ŏĝňĵĚŒľĴƞȮĨĸŀħěĬĺŅĚŐįĬĽƞĚěņľĬƞŅĵ
ŒľƟĔńĭőĶĚıĵŅĭŅĸĸņĮŅĚœħƟŒĬĶŀĭĔŅĶįĸŇĨŏħŊŀĬȮĴ,ė,Ȯ0344 

ĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮĨņĭĸőėĔőėŏĥƞŅȮ
ŀņŏĳŀŏĴŊŀĚĽŋıĶĶĦĭŋĶňȮěńĚľĺńħĽŋıĶĶĦĭŋĶň 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĴĸƞŀĬĳŅĵŒĨƟőĶĚŏĶŊŀĬŀńěĜĶŇĵŃŵȮAGRITEC ĶƞĺĴĔńĭ
ĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮĺŇĪĵŅŏĕĨĽŋıĶĶĦĭŋĶňȮőħĵĴňŏĮƚŅľĴŅĵŏıŊŗŀıńĥĬŅ
ĨƟĬŐĭĭŐľĸƞĚŏĶňĵĬĶŌƟĔŅĶŒĝƟŏĪėőĬőĸĵňőĶĚŏĶŊŀĬŀńěĜĶŇĵŃ ŏıŊŗŀĔŅĶįĸŇĨıŊĝŀĵƞŅĚ
ŐĴƞĬĵņȮĶĺĴĩŉĚĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶĪħĸŀĚȮĪħĽŀĭŐĸŃĽŅīŇĨĔŅĶ
ŒĝƟŏĪėőĬőĸĵňŏĔļĨĶŀńěĜĶŇĵŃħƟŅĬŏĔļĨĶŐĸŃŀŅľŅĶĮĸŀħĳńĵŏıŊŗŀĵĔĶŃħńĭ
ĮĶŃĽŇĪīŇĳŅıŐĸŃėŋĦĳŅıĔŅĶįĸŇĨȮĶĺĴœĮĩŉĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶĔŅĶŏĶňĵĬĶŌƟŒĬ
ĶŃħńĭĳŅėĽĬŅĴŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĽŌƞĝŋĴĝĬŏıŊŗŀıńĥĬŅĭŋėĸŅĔĶĶƞĺĴĔńĬȮ
őħĵœħƟĪņĔŅĶĨŇħĨńŘĚőĶĚŏĶŊŀĬȮ1ȮŐĭĭȮĶĺĴĩŉĚĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĶŃĭĭĨŇħĨŅĴŐĸŃėĺĭėŋĴĽĳŅĺŃŐĺħĸƟŀĴıŊĝĳŅĵŒĬőĶĚŏĶŊŀĬ
ŀńěĜĶŇĵŃȮŐĭƞĚŏĮƦĬĮĶŃŏĳĪőĶĚŏĶŊŀĬœħƟħńĚĬňŘȮ/'ȮőĶĚŏĶŊŀĬŀńěĜĶŇĵŃȮ0'ȮőĶĚŏĶŊŀĬ
őėĶĚĽĶƟŅĚȮ0ȮĝńŘĬȮŐĭĭĴňĴŋƟĚĨŅĕƞŅĵŐĸŃĨŇħĶŃĭĭĨŇħĨŅĴĽĳŅĺŃŐĺħĸƟŀĴıŊĝȮ1'Ȯ
őĶĚŏĶŊŀĬőėĶĚĽĶƟŅĚȮ0ȮĝńŘĬŐĭĭĴňĴŋƟĚĨŅĕƞŅĵȮ&œĴƞĴňĶŃĭĭĨŇħĨŅĴĽĳŅĺŃŐĺħĸƟŀĴ
ıŊĝ'ȮŐĸŃľĸńĚěŅĔœħƟĨŇħĨńŘĚőĶĚŏĶŊŀĬŐĸƟĺȮœħƟĴňĔŅĶľŅĶŊŀĶƞĺĴĔńĬŏıŊŗŀŏĸŊŀĔ 
ĝĬŇħıŊĝĪňŗěŃĮĸŌĔŒĬőĶĚŏĶŊŀĬŏıŊŗŀĪņĔŅĶĪħĸŀĚĪħĽŀĭȮőħĵœħƟĕƟŀĽĶŋĮĺƞŅěŃĪņ
ĔŅĶĮĸŌĔŏĴĸƞŀĬȮ0ȮĽŅĵıńĬīŋƢȮœħƟŐĔƞȮĽŅĵıńĬīŋƢŀŀŏĶƟĬŐĴĬŐĸŃĽŅĵıńĬīŋƢĔŅŏĸňĵȮ
ĶĺĴȮ114ȮĨƟĬȮĔŅĶŀĭĶĴěńħĕŉŘĬĺńĬĪňŗȮ1ȮĔ,ı,Ȯ0343ȮőħĵĴňįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ-
ľĸńĔĽŌĨĶȮĪńŘĚľĴħȮ24ȮėĬȮŐĭƞĚŏĮƦĬȮįŌƟŏĕƟŅĶƞĺĴȮĦȮĽĩŅĬĪňŗěńħŀĭĶĴȮ/5ȮėĬȮŐĸŃ
ŀĭĶĴŀŀĬœĸĬƢȮ01ȮėĬȮŐĵĔŏĮƦĬŏěƟŅľĬƟŅĪňŗľĬƞĺĵĚŅĬĳŅėĶńģȮ6ȮėĬȮįŌƟĬņĝŋĴĝĬȮ
&ĔņĬńĬ'Ȯ3ȮėĬȮŏĔļĨĶĔĶȮ05ȮėĬȮŐĸŃŏěƟŅľĬƟŅĪňŗȮĽĺĪĝ,ȮěņĬĺĬȮ4ȮėĬȮĔƞŀĬ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮĺŇĪĵŅŏĕĨĽŋıĶĶĦĭŋĶňȮĵńĚœĴƞĴň
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĮĶŃĽĭĔŅĶĦƢĔŅĶĮĸŌĔŏĴĸƞŀĬĳŅĵŒĬőĶĚŏĶŊŀĬŀńěĜĶŇĵŃȮŐĸŃœĴƞĴňėĺŅĴĶŌƟħƟŅĬ
ĔŅĶĭĶŇľŅĶěńħĔŅĶĔŅĶĮĸŌĔŏĴĸƞŀĬőħĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŐĸŃĔŅĶ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬȮSmart Farm ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮĺŇĪĵŅŏĕĨĽŋıĶĶĦĭŋĶňȮœħƟħņŏĬŇĬĔŅĶĮĸŌĔŏĴĸƞŀĬĴŅŐĸƟĺ
ĶĺĴĪńŘĚĽŇŘĬȮ7ȮĶŀĭĔŅĶĮĸŌĔȮőħĵŐĭƞĚŏĮƦĬőĶĚŏĶŊŀĬŀńěĜĶŇĵŃȮįĸŇĨŏĴĸƞŀĬĴŅŐĸƟĺ
ěņĬĺĬȮ3ȮĶŀĭĔŅĶįĸŇĨ*ȮőĶĚŏĶŊŀĬőėĶĚĽĶƟŅĚȮ0ȮĝńŘĬŐĭĭĴňĴŋƟĚĨŅĕƞŅĵŐĸŃ 
ĨŇħĶŃĭĭĨŇħĨŅĴĽĳŅĺŃŐĺħĸƟŀĴıŊĝȮįĸŇĨŏĴĸƞŀĬĴŅŐĸƟĺȮěņĬĺĬȮ1ȮĶŀĭĔŅĶ
įĸŇĨ*ȮőĶĚŏĶŊŀĬőėĶĚĽĶƟŅĚȮ0ȮĝńŘĬŐĭĭĴňĴŋƟĚĨŅĕƞŅĵȮ&œĴƞĴňĶŃĭĭĨŇħĨŅĴĽĳŅĺŃ
ŐĺħĸƟŀĴıŊĝ'ȮįĸŇĨŏĴĸƞŀĬĴŅŐĸƟĺěņĬĺĬȮ/ȮĶŀĭĔŅĶįĸŇĨȮőħĵœħƟĴň 
ĔŅĶĬņįĸįĸŇĨŀŀĔĺŅĚěņľĬƞŅĵȮŏĜĸňŗĵĶŅėŅĪňŗȮ027ȮĭŅĪ-ĸŌĔȮėŇħŏĮƦĬĴŌĸėƞŅĶĺĴ
ĪńŘĚĽŇŘĬȮ/*57.ȮxȮ027Ȯ;Ȯ223,5/.ȮĭŅĪȮŐĸŃŒĬĽƞĺĬĕŀĚĳŅėňŏėĶŊŀĕƞŅĵĳŅĵŒĨƟ
ĔŅĶħņŏĬŇĬĚŅĬőėĶĚĔŅĶłȮŏıŊŗŀıńĥĬŅĝŋĴĝĬŏĝŇĚıŊŘĬĪňŗĕŀĚȮŴľŀĴĕěĶĲŅĶƢĴŵȮœħƟ
ĬņŀĚėƢėĺŅĴĶŌƟĪňŗœħƟĶńĭȮœĮĮĶńĭĮĶŃĵŋĔĨƢŒĝƟĪńŘĚŒĬŏĶŊŗŀĚĕŀĚĔŅĶĭĶŇľŅĶěńħĔŅĶĔŅĶ
ŒľƟĬŘņĪňŗŏľĴŅŃĽĴŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶĔŅĶĮĸŌĔŏıŊŗŀŒľƟœħƟĮĶŃĽŇĪīŇĳŅıŏıŊŗŀ
ĔŅĶįĸŇĨŏĴĸƞŀĬŒľƟœħƟĴŅĨĶģŅĬȮŐĸŃħņŏĬŇĬĔŅĶĪħĸŀĚĪħĽŀĭĺńĽħŋĮĸŌĔȮěŅĔ
ŏħŇĴĪňŗŒĝƟĺńĽħŋĮĸŌĔŏĮƦĬĕŋĵĴŃıĶƟŅĺȮŏĮĸňŗĵĬĴŅŏĮƦĬŒĝƟĪĶŅĵľĵŅĭŏıŊŗŀĸħĨƟĬĪŋĬ
ŏĬŊŗŀĚěŅĔĪĶŅĵĽŅĴŅĶĩĬņĔĸńĭĴŅŒĝƟĞŘņœħƟȮŐĸŃĝƞĺĵĸħőĶėĪŅĚħŇĬĪňŗŏĔŇħěŅĔ
ĺńĽħŋĮĸŌĔŒĬĔĶĦňĪňŗĺńĽħŋĮĸŌĔĴňėĺŅĴĝŊŘĬĴŅĔŏĔŇĬœĮŀňĔħƟĺĵ 

ĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴįĸŇĨŐĸŃěņľĬƞŅĵĽŋĶŅŐĝƞ
ěŅĔĽĴŋĬœıĶȮĨņĭĸľĬŀĚŐľĵƞĚȮŀņŏĳŀĽńĬ
ĪĶŅĵȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢŏėĶŊŗŀĚħŊŗĴıĶƟŀĴĭĶŇőĳė
ěŅĔıĸŌėŅĺŵȮAGRITEC ĶƞĺĴĔńĭĻŌĬĵƢĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃĭĶĶěŋĳńĦĤƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮőħĵĴňŐĬĺėŇħŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏėĶŊŗŀĚħŊŗĴĽĴŋĬœıĶ
ėŅĺĨŀĚȮŒĬĶŌĮŐĭĭĕŀĚŏėĶŊŗŀĚħŊŗĴıĶƟŀĴĭĶŇőĳėĪňŗœĴƞĴňŐŀĸĔŀŁŀĸƢȮŏıŊŗŀ 
ĸħėƞŅŒĝƟěƞŅĵėƞŅĳŅļňĽŋĶŅȮŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢŒľƟĴňėŋĦĳŅıȮŐĸŃĴŅĨĶģŅĬĪňŗħňȮ
ŏľĴŅŃĽŅľĶńĭįŌƟĭĶőĳėĔĸŋƞĴĶńĔĽŋĕĳŅıȮŐĸŃįŌƟĽŌĚŀŅĵŋȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵň
ĺŇĽŅľĔŇěĝŋĴĝĬĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢĽŋĶŅŐĝƞȮ/..,...ȮĭŅĪ-ĮƖȮ
ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇěĝŋĴĝĬłȮĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵ
įĸŇĨĳńĦĤƢŏėĶŊŗŀĚħŊŗĴĽĴŋĬœıĶıĶƟŀĴĭĶŇőĳėıĸŌėŅĺœħƟěņĬĺĬȮ/..Ȯĕĺħ-ŏħŊŀĬ
ĽĶƟŅĚĶŅĵœħƟȮ/*22.*...ȮĭŅĪĨƞŀĮƖȮĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĴň 
ėĺŅĴĵńŗĚĵŊĬĽŅĴŅĶĩįĸŇĨŐĸŃěņľĬƞŅĵĕŀĚĺŇĽŅľĔŇěĝŋĴĝĬłȮ 

ĔĸŋƞĴŏĔļĨĶŀŇĬĪĶňĵƢĽŋĕŒěœĪĶőĵėȮĭƟŅĬľŅħĚŇŘĺȮ
ĨņĭĸĺńĚĔĶŃŐěŃȮŀņŏĳŀœĪĶőĵėȮěńĚľĺńħ
ĔŅĠěĬĭŋĶň 

ŴŏĪėőĬőĸĵňőĶĚŏĶŊŀĬœĴƟœįƞĕĬŅħŏĸŖĔĶŅėŅĮĶŃľĵńħŵȮAGRITEC ĶƞĺĴĔńĭ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ*ȮĭĶŇļńĪȮĔĸŋƞĴŏĞŖĬĪĶńĸȮěņĔńħȮŐĸŃľƟŅĚľŋƟĬĽƞĺĬěņĔńħ 
ĸńĔĔňŘĞňŘħŀŃőĔĶȮħņŏĬŇĬĚŅĬĩƞŅĵĪŀħŏĪėőĬőĸĵňőĶĚŏĶŊŀĬœĴƟœįƞĕĬŅħŏĸŖĔ 
ĶŅėŅĮĶŃľĵńħȮŒľƟĔńĭŏĔļĨĶĔĶŒĬıŊŘĬĪňŗŏėĶŊŀĕƞŅĵĴŌĸĬŇīŇĽńĚėĴĽŋĕŒěȮŏėĶŊŀĕƞŅĵ 
ĽŅĴıĶŅĬőĴŏħĸȮě,ĔŅĠěĬĭŋĶňȮŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚŏĔļĨĶĔĶȮŐĸŃ
ĵĔĶŃħńĭľƞĺĚőĞƞŀŇĬĪĶňĵƢĽŌƞįŌƟĭĶŇőĳėĭĬľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮĴň
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĔļĨĶĔĶŏĕƟŅĶƞĺĴȮ5.ȮėĬȮľĸńĚĔŅĶŀĭĶĴĽŀĬĔŅĶĮĶŃĔŀĭőĶĚŏĶŊŀĬĨŅĴŐĭĭȮ
ŐĸŃėņĬĺĦĨƟĬĪŋĬĔŅĶĪņőĶĚŏĶŊŀĬœĴƟœįƞĕĬŅħŏĸŖĔȮŏĔļĨĶĔĶĔĸŋƞĴŏĔļĨĶ
ŀŇĬĪĶňĵƢĽŋĕŒěœĪĶőĵėȮŏėĶŊŀĕƞŅĵĽŅĴıĶŅĬőĴŏħĸȮĴňĽĴŅĝŇĔȮ/3ȮėĬȮœħƟĶƞĺĴĔńĬ
ĸĚĴŊŀĮĢŇĭńĨŇĔƞŀĽĶƟŅĚőĶĚŏĶŊŀĬœĴƟœįƞĕĬŅħŏĸŖĔŏıŊŗŀŏĮƦĬőĶĚŏĶŊŀĬĨƟĬŐĭĭȮěņĬĺĬȮ
/ȮľĸńĚȮĴňĕĬŅħȮĔĺƟŅĚȮ0,3ȮŏĴĨĶȮx ĵŅĺȮ/0ȮŏĴĨĶȮx ĽŌĚȮ0,3ȮŏĴĨĶȮĕŉĚħƟĺĵ 
ĨŅĕƞŅĵĽňĲƚŅĶŀĭőĶĚŏĶŊŀĬȮĶŅėŅȮ/,30/,20ȮĭŅĪ-ľĸńĚȮĶĺĴĔŅĶĸĚĪŋĬ 
ĽĶƟŅĚőĶĚŏĶŊŀĬĪńŘĚľĴħȮ00,60/,1.ȮĭŅĪȮĔŅĶĨŇħĨŅĴįĸĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮĮƤěěŋĭńĬĽĴŅĝŇĔŒĬĔĸŋƞĴœħƟĸĚĪŋĬĪņőĶĚŏĶŊŀĬœĴƟœįƞĕĬŅħŏĸŖĔŏıŇŗĴ 
ŀňĔěņĬĺĬȮ6ȮőĶĚŏĶŊŀĬȮĶĺĴĚĭĮĶŃĴŅĦĪňŗŏĔļĨĶĔĶĸĚĪŋĬĽĶƟŅĚőĶĚŏĶŊŀĬŏıŇŗĴŏĨŇĴȮ
03,36.ȮĭŅĪȮħńĚĬńŘĬŏĔļĨĶĔĶĸĚĪŋĬĽĶƟŅĚőĶĚŏĶŊŀĬĪńŘĚľĴħȮ26,2./,1.ȮĭŅĪȮ
őħĵȮĽĺĪĝ,ȮĶƞĺĴĔńĭŀŅěŅĶĵƢĸŇĕŇĨȮĴĦňĽŇĬīŋƢȮěŅĔľƟŅĚľŋƟĬĽƞĺĬěņĔńħ 
ĸńĔĔňŘĞňŘħŀŃőĔĶȮĽŀĬĔŅĶĮĸŌĔĴŃĶŃěňĬŐĭĭĮĶŃĦňĨŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢ 
ŒĬőĶĚŏĶŊŀĬœĴƟœįƞȮŐĸŃĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟĨƞŀőĶĚŏĶŊŀĬěŅĔĔŅĶĮĸŌĔĴŃĶŃěňĬ
ŀŇĬĪĶňĵƢĽńĮħŅľƢĸŃȮ/2ȮĔĔ,ȮŕȮĸŃȮ5.ȮĭŅĪȮ;Ȯ76.ȮĭŅĪ-ĽńĮħŅľƢȮŏĔļĨĶĔĶ
ĽŅĴŅĶĩįĸŇĨœħƟȮ4ȮĶŀĭĔŅĶįĸŇĨ-ĮƖȮŐĸŃŏĔŖĭŏĔňŗĵĺœħƟȮ2ȮĽńĮħŅľƢ-ĶŀĭĔŅĶįĸŇĨȮȮ
ħńĚĬńŘĬȮŏĔļĨĶĔĶȮ/3ȮėĬȮĴňĶŅĵœħƟěŅĔĔŅĶĮĸŌĔĴŃĶŃěňĬŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢ
ŒĬőĶĚŏĶŊŀĬœĴƟœįƞȮĨńŘĚŐĨƞȮĴ,ė,+ī,ė,Ȯ0342ȮĶŅĵœħƟĮƖĸŃȮ130*6..ȮĭŅĪȮ&4ȮĶŀĭ
įĸŇĨ-ĮƖȮx 2ȮĽńĮħŅľƢ-ĶŀĭįĸŇĨȮx 76.ȮĭŅĪ-ĽńĮħŅľƢȮx /3ȮėĬ' 

őĶĚıĵŅĭŅĸĻŇĶŇĶŅĝ ŴŐįƞĬĶŀĚŏĪƟŅŒĬĶŀĚŏĪƟŅŏĜıŅŃĭŋėėĸĪňŗĕŉŘĬĶŌĮħƟĺĵŏĪėőĬőĸĵňĔŅĶıŇĴıƢĽŅĴ
ĴŇĨŇĶŃĭĭŏŀĲħňŏŀŖĴĽņľĶńĭĔĸŋƞĴįŌƟĮƙĺĵĪňŗĴňĳŅĺŃŀŋƟĚŏĪƟŅŐĭĬŵȮĬńĔĺŇěńĵȮMTECȮ
œħƟıńĥĬŅŐįƞĬĶŀĚŒĬĶŀĚŏĪƟŅŏĜıŅŃĭŋėėĸĽņľĶńĭįŌƟĮƙĺĵŀŋƟĚŏĪƟŅŐĭĬȮĴńĔıĭœħƟŒĬ
ĔĸŋƞĴŏħŖĔŐĸŃĺńĵĶŋƞĬȮŐĸŃĵńĚıĭœħƟŒĬĔĸŋƞĴįŌƟŏĸƞĬĔňĿŅľĶŊŀĪņĔŇěĔĶĶĴľĬńĔȮŕȮŐĸŃ
ĔĸŋƞĴįŌƟĽŌĚŀŅĵŋĪňŗĴňĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚŏĽƟĬŏŀŖĬĪňŗĕƟŀŏĪƟŅœĮĨŅĴŀŅĵŋĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮ
ľĬŉŗĚŒĬĺŇīňĔŅĶĶńĔļŅįŌƟĮƙĺĵĪňŗĴňĮƤĠľŅŀŅĔŅĶĮĺħŏĪƟŅőħĵœĴƞĨƟŀĚĪņĔŅĶįƞŅĨńħėŊŀȮ
ĔŅĶŒĽƞŀŋĮĔĶĦƢŏĽĶŇĴĶŃħńĭŏĪƟŅȮ&foot orthosis) ŏĝƞĬȮŐįƞĬĶŀĚŒĬĶŀĚŏĪƟŅȮ
&insoleinsole)ȮĪňŗĕŉŘĬĶŌĮħƟĺĵŏĪėőĬőĸĵňĔŅĶıŇĴıƢĽŅĴĴŇĨŇĶŃĭĭŏŀĲħňŏŀŖĴȮĞŉŗĚ
ŐįƞĬĶŀĚŒĬĶŀĚŏĪƟŅŏĜıŅŃĭŋėėĸĸńĔļĦŃŏĝƞĬĬňŘȮĵńĚœĴƞĴňĔŅĶıńĥĬŅŐĸŃŒĝƟĚŅĬŒĬ
ĮĶŃŏĪĻœĪĵĴŅĔƞŀĬȮĔŅĶıńĥĬŅŐįƞĬĶŀĚŏĪƟŅŒĬĶŀĚŏĪƟŅŏĜıŅŃĭŋėėĸĕŉŘĬŏŀĚŒĬ
ĮĶŃŏĪĻěŃĝƞĺĵĸħĔŅĶıŉŗĚıŅĺńĽħŋěŅĔĨƞŅĚĮĶŃŏĪĻȮĝƞĺĵŒľƟįŌƟĮƙĺĵĽŅĴŅĶĩŏĕƟŅĩŉĚ
įĸŇĨĳńĦĤƢœħƟĴŅĔĕŉŘĬȮĝƞĺĵĸħĨƟĬĪŋĬėƞŅŒĝƟěƞŅĵĕŀĚįŌƟĮƙĺĵĪňŗĴňĳŅĺŃŀŋƟĚŏĪƟŅŐĭĬ 
ŀňĔĪńŘĚĵńĚĝƞĺĵĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚįŌƟĮƙĺĵŒľƟĴňėŋĦĳŅıħňĴŅĔĵŇŗĚĕŉŘĬŐĸŃ 
ĽƞĚįĸħňŒĬŏĝŇĚŏĻĶļģĻŅĽĨĶƢŒľƟĔńĭĮĶŃŏĪĻœħƟŀňĔħƟĺĵȮœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵň
ŒľƟŐĔƞįŌƟĮƙĺĵőĶĚıĵŅĭŅĸĻŇĶŇĶŅĝȮőħĵĴňĔŅĶĬņœĮŒľƟįŌƟĪňŗĴňĳŅĺŃŏĪƟŅŐĭĬ 
ŒĝƟĚŅĬěĶŇĚȮ0.ȮėĬȮŏıĻĝŅĵȮ4ȮėĬȮŏıĻľĠŇĚȮ/2ȮėĬȮľĸńĚěŅĔĔŅĶŒĝƟĚŅĬŐįƞĬ
ĶŀĚŒĬĶŀĚŏĪƟŅŏĜıŅŃĭŋėėĸŒĬįŌƟĮƙĺĵĪňŗĴňĳŅĺŃŏĪƟŅŐĭĬŒĬĶŃĵŃŏĺĸŅȮ1ȮŏħŊŀĬȮ
ıĭĺƞŅȮĔŅĶĽĺĴŒĽƞŐįƞĬĶŀĚŒĬĶŀĚŏĪƟŅŏĜıŅŃĭŋėėĸĝƞĺĵĭĶĶŏĪŅŀŅĔŅĶĮĺħŏĪƟŅ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĕŀĚįŌƟĮƙĺĵȮĔŅĶĽĺĴŒĽƞĽĭŅĵȮĺŇīňĔŅĶħŌŐĸĶńĔļŅĽŃħĺĔȮŐĸŃėĺŅĴŐĕŖĚŐĶĚ
ĪĬĪŅĬ 

1) őĶĚıĵŅĭŅĸĔŅĠěĬħŇļģƢȮě,ĽŋĶŅļġĶƢ
īŅĬňȮ 

2) őĶĚıĵŅĭŅĸĝĸĭŋĶňȮ 
3) őĶĚıĵŅĭŅĸŏĝňĵĚĶŅĵĮĶŃĝŅĬŋŏėĶŅŃľƢȮ 
4) őĶĚıĵŅĭŅĸīĶĶĴĻŅĽĨĶƢŏĜĸŇĴıĶŃ
ŏĔňĵĶĨŇȮ 

5) őĶĚıĵŅĭŅĸĭƟŅĬŐıƟĺ 
6) őĶĚıĵŅĭŅĸıľĸıĸıĵŋľŏĽĬŅȮȮ 
7) őĶĚıĵŅĭŅĸĴĚĔŋġĺńĥĬŃȮ 
8) őĶĚıĵŅĭŅĸŐĴƞĽŀħȮ 
9) őĶĚıĵŅĭŅĸĶŅĴŅīŇĭħň 
10) őĶĚıĵŅĭŅĸĽĚĕĸŅȮ 
11) őĶĚıĵŅĭŅĸĽĚĕĸŅĬėĶŇĬĪĶƢȮ 
12) őĶĚıĵŅĭŅĸĽĴŋĪĶĽŅėĶ 

ŴBodiiRay S (ĭŀħňŏĶĵƢȮŏŀĽ'ȮŏėĶŊŗŀĚŏŀĔĞŏĶĵƢħŇěŇĪńĸĽņľĶńĭĩƞŅĵĪĶĺĚŀĔŵȮ
ŴĭŀħňŏĶĵƢŏŀĽŵȮėŊŀŏėĶŊŗŀĚŏŀĔĞŏĶĵƢħŇěŇĪńĸĽņľĶńĭĩƞŅĵĪĶĺĚŀĔȮ&Digital Chest 
Radiography) ŏľĴŅŃĽņľĶńĭŏŀĔĞŏĶĵƢŀĺńĵĺŃĳŅĵŒĬŐĭĭĽŀĚĴŇĨŇŏıŊŗŀŒĝƟŒĬ
ĔŅĶėńħĔĶŀĚŐĸŃĺŇĬŇěĜńĵőĶėŒĬŏĭŊŘŀĚĨƟĬĪňŗŏĬƟĬĭĶŇŏĺĦĮŀħȮĮĶŃĔŀĭħƟĺĵ
ŐľĸƞĚĔņŏĬŇħŏŀĔĞŏĶĵƢȮĜŅĔĶńĭĶńĚĽňŐĭĭħŇěŇĪńĸȮĞŀĲĨƢŐĺĶƢĭĶŇľŅĶěńħĔŅĶŐĸŃ
ěńħŏĔŖĭĳŅıĩƞŅĵŏŀĔĞŏĶĵƢȮĞŀĲĨƢŐĺĶƢĽņľĶńĭĨńŘĚėƞŅŐĸŃėĺĭėŋĴĔŅĶĜŅĵŏŀĔĞŏĶĵƢȮ
ŐĸŃĞŀĲĨƢŐĺĶƢĮĶŃĴĺĸįĸŐĸŃŐĽħĚĳŅıŏŀĔĞŏĶĵƢŐĭĭħŇěŇĪńĸȮ&RadiiView 
Software) őħĵĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀĔńĭĶŃĭĭěńħŏĔŖĭĽŊŗŀĽņĶĕƟŀĴŌĸĳŅıĪŅĚ
ĔŅĶŐıĪĵƢȮ&PACS) œħƟȮŐĸŃŒĬĝƞĺĚȮŏħŊŀĬȮī,ė,Ȯ0340ȮŏėĶŊŗŀĚȮBodiiRay S ěŉĚ
ŏĮƦĬŀŋĮĔĶĦƢĪňŗĨƟŀĚŒĝƟŒĬĔŅĶĨĶĺěĺŇĬŇěĜńĵŏĭŊŘŀĚĨƟĬȮėńħĔĶŀĚįŌƟĨŇħŏĝŊŘŀőėĺŇħ+/7Ȯ
ŐĸŃĨŇħĨŅĴįĸĔŅĶĶńĔļŅįŌƟĮƙĺĵőĶėőėĺŇħ+/7ȮĕŀĚőĶĚıĵŅĭŅĸĪňŗěņŏĮƦĬĨƟŀĚŐĵĔ
ĽĩŅĬĪňŗŐĸŃěńħľŅŀŋĮĔĶĦƢŏıŇŗĴŏĨŇĴĪňŗŒĝƟĽņľĶńĭįŌƟĮƙĺĵĪńŗĺœĮĔńĭįŌƟĨŇħŏĝŊŘŀőėĺŇħ+/7Ȯ
ěņĬĺĬȮ/0ȮŐľƞĚȮŐĸŃĴňěņĬĺĬĔŅĶŒĝƟĚŅĬȮ5.,.67ȮėĶńŘĚȮ&ĕƟŀĴŌĸĺńĬĪňŗȮ1/Ȯī,ė,Ȯ
0342'Ȯ 

ėĦŃĽńĨĺŐıĪĵĻŅĽĨĶƢȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ 

ŴM-Bone ĽņľĶńĭĚŅĬĮĸŌĔĩƞŅĵĔĶŃħŌĔĽńĨĺƢŵȮM-Bone ėŊŀȮįĸĚŅĬĺŇěńĵĺńĽħŋ
ĽńĚŏėĶŅŃľƢĪŅĚĔŅĶŐıĪĵƢĪňŗŒĝƟĽņľĶńĭĪħŐĪĬĔĶŃħŌĔȮėŊŀȮœŁħĶŀĔĞňŀŃıŅœĪĨƢȮ
&Hydroxyapatite: HA) ŐĸŃȮŏĭĨƟŅŐėĸŏĞňĵĴĲŀĽŏĲĨȮ&ß tricalcium 
phosphate: TCP) ĪňŗįƞŅĬĔŅĶĪħĽŀĭėĺŅĴŏĕƟŅĔńĬœħƟĪŅĚĝňĺĳŅıĔńĭ 
ŏĬŊŘŀŏĵŊŗŀĕŀĚĽŇŗĚĴňĝňĺŇĨȮĞŉŗĚĴňĔŅĶĽƞĚĴŀĭȮM-Bone ŀńĨĶŅĽƞĺĬȮ5.81.ȮěņĬĺĬȮ3Ȯ
ĔĸƞŀĚȮĔĸƞŀĚĸŃȮ.,3Ȯcc ŐĸŃŀńĨĶŅĽƞĺĬȮ1.85.ȮĝĬŇħŏĔĸŖħȮ&Granular form) 
ěņĬĺĬȮ/3ȮĔĸƞŀĚȮĔĸƞŀĚĸŃȮ.,3Ȯcc ŐĸŃȮĝĬŇħĔƟŀĬȮ&Block form) ĕĬŅħȮ
/x/x0Ȯcm1ȮěņĬĺĬȮ0.ȮĝŇŘĬȮŒľƟĔńĭėĦŃĽńĨĺŐıĪĵĻŅĽĨĶƢȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵȮŏıŊŗŀŒĝƟĽņľĶńĭĶńĔļŅĽńĨĺƢĮƙĺĵĪňŗĴňėĺŅĴěņŏĮƦĬĨƟŀĚ 
ĮĸŌĔĩƞŅĵĔĶŃħŌĔȮĪňŗŏĕƟŅĴŅĶńĭĔŅĶĶńĔļŅĪňŗėĦŃĽńĨĺŐıĪĵĻŅĽĨĶƢȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ 

ŏĔļĨĶĔĶȮĭƟŅĬŐĴƞĽŋĔŏľĬŊŀȮĨņĭĸŐĴƞĽŋĔȮ
ŀņŏĳŀŐĴƞŒěȮěńĚľĺńħıŃŏĵŅ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĔŅĶŏĸňŘĵĚįŉŘĚőıĶĚėŋĦĳŅıěŅĔŏĔĽĶħŀĔĸŇŘĬěňŗŵȮ
ĽĺĪĝ,ĳŅėŏľĬŊŀȮŐĸŃȮĻŌĬĵƢĽƞĚŏĽĶŇĴŏĪėőĬőĸĵňĔŅĶŏĔļĨĶħƟŅĬŐĴĸĚŏĻĶļģĔŇěȮ
ěńĚľĺńħŏĝňĵĚŒľĴƞȮĶƞĺĴěńħŀĭĶĴľńĺĕƟŀȮŴĔŅĶŏĸňŘĵĚįŉŘĚőıĶĚėŋĦĳŅıěŅĔ 
ŏĔĽĶħŀĔĸŇŘĬěňŗŵȮŒľƟĔńĭĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŏĸňŘĵĚįŉŘĚőıĶĚĭƟŅĬŐĴƞĽŋĔŏľĬŊŀȮŐĸŃ
ŏĔļĨĶĔĶįŌƟĽĬŒěȮŏĕƟŅĶƞĺĴŀĭĶĴĶĺĴȮ16ȮĶŅĵȮŏĬŊŗŀĚěŅĔĮĶŃĽĭĮƤĠľŅĴňįĸįĸŇĨ
ĸŇŘĬěňŗĸħĸĚěŅĔĮƖĔƞŀĬľĬƟŅȮěŅĔĽĩŅĬĔŅĶĦƢőėĺŇħ-19 ľĸńĚěŅĔĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŒĬĽƞĺĬĳŅıĶĺĴĕŀĚįĸįĸŇĨĸŇŘĬěňŗȮŏĮĶňĵĭŏĪňĵĭŒĬĮƖȮ0341ȮĪňŗ 
ĮĶŃĽĭĮƤĠľŅĴňįĸįĸŇĨĸŇŘĬěňŗĸħĸĚȮįĸŇĨœħƟĮĶŃĴŅĦȮ0*72/ȮĨńĬȮĶŅėŅěņľĬƞŅĵȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

13-5.ĭŅĪȮ&ŐĸƟĺŐĨƞĕĬŅħ'ȮœħƟįĸįĸŇĨŏıŇŗĴŏĨŇĴŒĬĮƖȮ0342ȮŐĸŃĮƖȮ0343ȮěņĬĺĬȮ
2,./0 ĨńĬȮŐĸŃȮ2,275 ĨńĬȮĨŅĴĸŅħńĭȮĶŅėŅěņľĬƞŅĵȮ73-/0.ĭŅĪȮ&ŐĸƟĺŐĨƞ
ĕĬŅħ'ȮŐĨƞĪńŘĚĬňŘȮĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵŀŊŗĬȮŕȮĮĶŃĔŀĭħƟĺĵȮŏĝƞĬȮĽĩŅĬĔŅĶĦƢĳńĵŐĸƟĚ
ŒĬıŊŘĬĪňŗȮĮĶŇĴŅĦĬŘņİĬȮĽĳŅıŏĻĶļģĔŇěŒĬĮƖĬńŘĬȮŕȮıŇěŅĶĦŅĮĶŃĔŀĭȮŐĨƞ
ŏĔļĨĶĔĶĪňŗŏĸňŘĵĚįŉŘĚőıĶĚŐĸŃœħƟĶńĭĔŅĶŀĭĶĴłȮŒľƟĕƟŀĴŌĸĺƞŅįĸįĸŇĨĸŇŘĬěňŗŏıŇŗĴĕŉŘĬ
œħƟěĶŇĚ 

ŏĔļĨĶĔĶȮĔĸŋƞĴĽŃŏĴŇĚŀŀŐĔĬŇėȮĭƟŅĬŐĴƞĽŅĭȮ
ĨņĭĸĽŃŏĴŇĚŒĨƟȮŀņŏĳŀĽŃŏĴŇĚȮěńĚľĺńħ
ŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝŀĵƞŅĚĮĸŀħĳńĵħƟĺĵĔŅĶ
ŒĝƟŏĝŊŘŀĶŅŏĴĨŅœĶŏĞňĵĴȮĳŅĵŒĨƟĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢȮŐĭĭĴňĽƞĺĬĶƞĺĴȮ
SDGs PGS : įĸŇĨĳńĦĤƢįńĔĽħŵȮĞŉŗĚĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮıĭĺƞŅ 
ıŊĝĮĶŃŏĳĪŒĭŐĸŃİƤĔȮŐĸŃȮŏĝƞĬȮįńĔĨĶŃĔŌĸĔŃľĸŗņȮĩńŗĺİƤĔĵŅĺȮłĸłȮĕŀĚ
ŏĔļĨĶĔĶȮıĭĔŅĶĶŃĭŅħĕŀĚħƟĺĚľĴńħįńĔȮłĸłȮĽĺĪĝ,ĳŅėŏľĬŊŀěŉĚœħƟĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝŀĵƞŅĚĮĸŀħĳńĵħƟĺĵĔŅĶŒĝƟŏĝŊŘŀĶŅ 
ŏĴĨŅœĶŏĞňĵĴȮŒľƟŐĔƞȮĔĸŋƞĴĽŃŏĴŇĚŀŀŐĔĬŇėȮŀņŏĳŀĽŃŏĴŇĚȮěńĚľĺńħŏĝňĵĚŒľĴƞȮŐĸŃ
ŏĔļĨĶĔĶĪňŗĽĬŒěȮĴňŏĔļĨĶĔĶŏĕƟŅĶƞĺĴŀĭĶĴȮonsite ŐĸŃȮonline ĶĺĴȮ/53ȮėĬȮ
ľĸńĚĔŅĶŀĭĶĴłȮŏĔļĨĶĔĶĽŅĴŅĶĩĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝŀĵƞŅĚĮĸŀħĳńĵ 
ħƟĺĵĔŅĶŒĝƟŏĝŊŘŀĶŅŏĴĨŅœĶŏĞňĵĴȮįĸĔĶŃĪĭěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻ 
ĨƞŀĔŅĶĶŃĭŅħĕŀĚőĶėŐĸŃŐĴĸĚĻńĨĶŌŀŊŗĬȮŕȮœħƟħƟĺĵȮĪńŘĚĬňŘȮĪňĴįŌƟĶƞĺĴěńħĔŅĶŀĭĶĴȮ
ĽņĬńĔĚŅĬıńĥĬŅĝŋĴĝĬŀņŏĳŀĽŃŏĴŇĚȮŐĸŃȮEarth safe ŀŇĬĪĶňĵƢĺŇĩňœĪĵȮĴŌĸĬŇīŇ
ĶńĔļƢħŇĬĶńĔļƢĬŘņȮĝƞĺĵŐĬŃĬņȮĔĶŃĨŋƟĬȮŐĸŃŏĬƟĬĵŘņĔŅĶįĸŇĨĨŅĴŐĬĺĪŅĚĔŅĶįĸŇĨ
ĪňŗĮĸŀħĳńĵȮĔŅĶŒĝƟĽŅĶĝňĺĳńĦĤƢěńħĔŅĶĻńĨĶŌįńĔȮĔŅĶěńħĪņĶŃĭĭĕƟŀĴŌĸȮŀĵƞŅĚ
ĽĴŗņŏĽĴŀȮŐĸŃĔŅĶĺŅĚŐįĬĔŅĶıńĥĬŅŐĭĭĭŌĶĦŅĔŅĶŒľƟŏĔŇħėĺŅĴĵńŗĚĵŊĬőħĵ
ŀĚėƢėĺŅĴĶŌƟŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚĪƟŀĚĩŇŗĬŒĬĶŃĵŃĨƞŀœĮȮĪņŒľƟĔĸŋƞĴ 
ĽŃŏĴŇĚŀŀŐĔĬŇėįƞŅĬĔŅĶıŇěŅĶĦŅȮěŅĔĭĶŇļńĪȮŏĞŖĬĪĶńĸȮĶňŏĪĸȮėŀĶƢĮŀŏĶĝńŗĬ 
ěņĔńħȮ&ĴľŅĝĬ'ȮŒľƟœħƟĶńĭėńħŏĸŊŀĔħƟĺĵĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢȮŐĭĭĴňĽƞĺĬĶƞĺĴȮ
SDGs PGS įĸŇĨĳńĦĤƢįńĔĽħȮőħĵěńħěńħěņľĬƞŅĵŒĬȮĪŖŀĮĽƢȮĔĶňĬȮŒĬĬŅĴȮEarth 
safe ŀŇĬĪĶňĵƢĺŇĩňœĪĵȮĴŌĸĬŇīŇĶńĔļƢħŇĬĶńĔļƢĬŘņȮőħĵĴňĔŅĶĮĶŃĔńĬĶŅėŅŐĸŃěņĬĺĬ
ĶńĭĞŊŘŀĪňŗĝńħŏěĬȮĶńĭěńħěņľĬƞŅĵįĸįĸŇĨȮ/*...ĔŇőĸĔĶńĴ-ŏħŊŀĬȮįńĔŒĭŐĸŃįńĔĪŅĬ
ľńĺȮĽńĭŏĮĸňŗĵĬľĴŋĬŏĺňĵĬĨŅĴķħŌĔŅĸ'ȮěŅĔĔŅĶĨŇħĨŅĴŒĬĮƖȮ0343ȮıĭĺƞŅŏĴŊŗŀ
ŏĪňĵĭĔńĭĔƞŀĬŐĸŃľĸńĚĴňőėĶĚĔŅĶłȮľĸńĚĔŅĶŀĭĶĴłȮĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟŒľƟ
ŏĔļĨĶĔĶŏıŇŗĴĕŉŘĬ/.,...Ȯ+Ȯ0.,...ȮĭŅĪ-ŏħŊŀĬȮŏĜĸňŗĵȮ/0.,...Ȯ-Ȯ02.,...Ȯ
ĭŅĪ/ĮƖ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗěńĚľĺńħĽŋĶŇĬĪĶƢȮœħƟŐĔƞ 
1) ŀņŏĳŀĝŋĴıĸĭŋĶň 
Å ĨņĭĸĬŅľĬŀĚœįƞ 
Å ĨņĭĸĝŋĴıĸĭŋĶň 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨĕƟŅĺľŀĴĴŃĸŇŀŇĬĪĶňĵƢħƟĺĵĺŇĪĵŅĻŅĽĨĶƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟŵȮAGRITEC ĶƞĺĴĔńĭ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽŋĶŇĬĪĶƢȮħņŏĬŇĬĚŅĬĔŇěĔĶĶĴĩƞŅĵĪŀħŏĪėőĬőĸĵňħńĚĔĸƞŅĺȮ
ŒĬıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟȮĶĺĴȮ1ȮěńĚľĺńħȮœħƟŐĔƞȮě,ĶƟŀĵŏŀŖħȮě,ĽŋĶŇĬĪĶƢȮŐĸŃ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

Å ĨņĭĸœıĶĕĸŅ 
2) ŀņŏĳŀĪƞŅĨŌĴ 
Å ĨņĭĸĪŋƞĚĔŋĸŅ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗěńĚľĺńħĶƟŀĵŏŀŖħȮœħƟŐĔƞ 
3) ŀņŏĳŀŏĔļĨĶĺŇĽńĵ 
Å ĨņĭĸħĚėĶńŗĚĬƟŀĵ 
Å ĨņĭĸħĚėĶńŗĚŒľĠƞ 

4) ŀņŏĳŀĽŋĺĶĶĦĳŌĴŇȮ 
Å ĨņĭĸľŇĬĔŀĚȮ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗěńĚľĺńħĴľŅĽŅĶėŅĴȮ
œħƟŐĔƞ 
5) ŀņŏĳŀıĵńėęĳŌĴŇıŇĽńĵ 
Å ĨņĭĸŏĴŊŀĚŏĨŅ 

ě,ĴľŅĽŅĶėŅĴȮĴňıŊŘĬĪňŗħņŏĬŇĬĚŅĬĨŅĴőėĶĚĔŅĶěņĬĺĬȮ0/ȮľĴŌƞĭƟŅĬȮ6ȮĨņĭĸȮ
ŐĸŃĴňŏĔļĨĶĔĶŏĕƟŅĶƞĺĴőėĶĚĔŅĶěņĬĺĬȮ344ȮėĬȮıŊŘĬĪňŗŏıŅŃĮĸŌĔĶĺĴĪńŘĚľĴħȮ
5,642ȮœĶƞȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĮƖȮ034.-034/ȮŏĔļĨĶĔĶĽŅĴŅĶĩĕŅĵ 
ĕƟŅĺľŀĴĴŃĸŇȮ/.3ȮŒĬĶŌĮĕƟŅĺŏĮĸŊŀĔȮĪňŗœĴƞœħƟĴňĔŅĶĪņĔŅĶĮĸŌĔĕƟŅĺĽņľĶńĭĔŅĶ
ĕŀŒĭĶńĭĶŀĚĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢȮœħƟŒĬĶŅėŅĔŇőĸĔĶńĴĸŃȮ/3ȮĭŅĪȮ&Īňŗ
ėĺŅĴĝŊŘĬœĴƞŏĔŇĬȮ/2#'ȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĮƖȮ0341ȮŒĬĕĦŃĪňŗĕƟŅĺŏĮĸŊŀĔȮ
ĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢŐĭĭȮPGS ĽŅĴŅĶĩĕŅĵœħƟĔŇőĸĔĶńĴ
ĸŃȮ/6ȮĭŅĪȮ&ėĺŅĴĝŊŘĬœĴƞŏĔŇĬȮ/2#'ȮľŅĔŏĮĶňĵĭŏĪňĵĭȮĦȮĶŃħńĭėĺŅĴĝŊŘĬȮ/2#Ȯ
ŏĔļĨĶĔĶĽŅĴŅĶĩĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĕŉŘĬœħƟȮ0.#ȮħńĚĬńŘĬľŅĔėŇħĭĬģŅĬįĸįĸŇĨ 
ĪňŗœĴƞŐĨĔĨƞŅĚěŅĔĮƖȮ034.-034/ȮőėĶĚĔŅĶłȮĽĶƟŅĚįĸĔĶŃĪĭŒĬĔŅĶįĸŇĨ
ĕƟŅĺŏĮĸŊŀĔľŀĴĴŃĸŇȮ/.3ȮœħƟĴŌĸėƞŅȮ34*40.*6..ȮĭŅĪȮ&1*/23*4..ȮĔŇőĸĔĶńĴȮx 
/6ȮĭŅĪ' ŐĸŃľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĮƖȮ0342ȮĕƟŅĺŏĮĸŊŀĔȮĪňŗœħƟĶńĭ 
ĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢŐĭĭȮPGS ĽŅĴŅĶĩĕŅĵœħƟĔŇőĸĔĶńĴĸŃȮ/6Ȯ
ĭŅĪȮ&ėĺŅĴĝŊŘĬœĴƞŏĔŇĬȮ/2#'ȮľŅĔŏĮĶňĵĭŏĪňĵĭȮĦȮĶŃħńĭėĺŅĴĝŊŘĬȮ/2#Ȯ
ŏĔļĨĶĔĶĽŅĴŅĶĩĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĕŉŘĬœħƟȮ0.#ȮħńĚĬńŘĬľŅĔėŇħĭĬģŅĬĕƟŀĴŌĸ
ŏħňĵĺĔńĬĬňŘȮőėĶĚĔŅĶłȮěŃĽĶƟŅĚįĸĔĶŃĪĭŒĬĔŅĶįĸŇĨĕƟŅĺŏĮĸŊŀĔľŀĴĴŃĸŇȮ/.3Ȯ
œħƟĴŌĸėƞŅȮ10*26/*354ȮĭŅĪȮ&/,6.2,310ȮĔŇőĸĔĶńĴȮx /6ȮĭŅĪ'ȮĽŅŏľĨŋĪňŗ 
įĸįĸŇĨĨŗņĔĺƞŅĮƖȮ0341ȮŏĬŊŗŀĚěŅĔŏĔļĨĶĔĶĮĶŃĽĭĮƤĠľŅŀŋĪĔĳńĵĪņŒľƟ 
įĸįĸŇĨĽƞĺĬľĬŉŗĚŏĽňĵľŅĵ 

ĺŇĽŅľĔŇěĝŋĴĝĬȮĻŌĬĵƢĽƞĚŏĽĶŇĴŐĸŃįĸŇĨŏĴĸŖħ
ıńĬīŋƢĕƟŅĺĝŋĴĝĬȮĨņĭĸĮƙŅĽńĚĕƢȮŀņŏĳŀěĨŋĶ
ıńĔĨĶıŇĴŅĬȮěńĚľĺńħĶƟŀĵŏŀŖħ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢĕƟŅĺėŋĦĳŅıħňŐĸŃĔŅĶĽƞĚŏĽĶŇĴ
ŏĴĸŖħıńĬīŋƢĕƟŅĺŏľĬňĵĺľŀĴĬŅėŅŵȮAGRITEC ŐĸŃȮBIOTEC ĶƞĺĴĔńĭĻŌĬĵƢŏĴĸŖħ
ıńĬīŋƢĕƟŅĺĶƟŀĵŏŀŖħȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀıńĥĬŅĻńĔĵĳŅıŏĔļĨĶĔĶįŌƟįĸŇĨ 
ĕƟŅĺĴŃĸŇȮ/.3ȮŒľƟĽŅĴŅĶĩįĸŇĨŏĴĸŖħıńĬīŋƢĕƟŅĺėŋĦĳŅıħňœĺƟŒĝƟŏŀĚŒĬŏėĶŊŀĕƞŅĵȮ
ĽĶƟŅĚĶŅĵœħƟŒĬĝŋĴĝĬŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏĕƟĴŐĕŖĚœħƟŀĵƞŅĚĵńŗĚĵŊĬȮőħĵěńħĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŴĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢĕƟŅĺėŋĦĳŅıħňŵȮŐĸŃœħƟěńħĽƞĚŏĴĸŖħıńĬīŋƢ 
ĕƟŅĺŏľĬňĵĺľŀĴĬŅėŅȮěņĬĺĬȮ/..ȮĔŇőĸĔĶńĴȮĬņĶƞŀĚŒľƟŏĔļĨĶĔĶŐĔĬĬņ
ěņĬĺĬȮ2ȮėĬȮĪņĔŅĶĮĸŌĔŒĬıŊŘĬĪňŗȮ6ȮœĶƞȮĨƞŀĴŅœħƟěńħĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ŴĔŅĶĽĶƟŅĚįŌƟĨĶĺěĽŀĭŐĮĸĚĬŅŒĬĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢĕƟŅĺŵȮŏıŇŗĴŀňĔħƟĺĵȮĔƞŀĬ
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĵńĚœĴƞĴňĶŅĵœħƟěŅĔĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢ 
ĕƟŅĺȮŴľŀĴĬŅėŅŵȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĽŅĴŅĶĩĽĶƟŅĚįŌƟĨĶĺěĽŀĭ
ŐĮĸĚĬŅŒĬĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢĕƟŅĺŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢ 
ĕƟŅĺŏľĬňĵĺľŀĴĬŅėŅȮőħĵŏĔļĨĶĔĶŐĔĬĬņȮěņĬĺĬȮ2ȮėĬȮĪņĔŅĶĮĸŌĔ 
ĕƟŅĺŏľĬňĵĺľŀĴĬŅėŅŒĬıŊŘĬĪňŗȮ6ȮœĶƞȮĽŅĴŅĶĩįĸŇĨŏĴĸŖħıńĬīŋƢœħƟȮ3,...ȮĔŇőĸĔĶńĴȮ
&įĸįĸŇĨŏĜĸňŗĵȮ403ȮĔŇőĸĔĶńĴ/œĶƞ'ȮĶŅėŅĕŅĵŏĴĸŖħıńĬīŋƢĶŅėŅȮ1.ȮĭŅĪ/ĔŇőĸĔĶńĴȮ
ėŇħŏĮƦĬĴŌĸėƞŅȮ/3.,...ȮĭŅĪ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĔļĨĶĔĶȮĽĺĬĪŋŏĶňĵĬȮŒĬıŊŘĬĪňŗ 
/'ȮěńĚľĺńħěńĬĪĭŋĶň 
0'ȮěńĚľĺńħĨĶŅħ 
1'ȮěńĚľĺńħĬĶŅīŇĺŅĽ 
2'ȮěńĚľĺńħĶŃĵŀĚ 

ŴĩŋĚľƞŀĪŋŏĶňĵĬȮMagik GrowthŵȮŏĬŊŗŀĚěŅĔĮƤĠľŅĕŀĚĝŅĺĽĺĬĪŋŏĶňĵĬĪňŗıĭŒĬ
ĮƤěěŋĭńĬȮėŊŀȮĔŅĶŏĕƟŅĪņĸŅĵįĸĕŀĚĽńĨĺƢŐĪŃȮőĶėȮŐĸŃŐĴĸĚĻńĨĶŌıŊĝľĸŅĵĝĬŇħȮ
ŒĬĶŃĵŃıńĥĬŅįĸȮ&ŀŅĵŋȮ//.+/0.ȮĺńĬľĸńĚěŅĔħŀĔĭŅĬ'ȮŐĸŃŏĔļĨĶĔĶıĭ
ĔŅĶĶŃĭŅħĕŀĚľĬŀĬŏěŅŃįĸĪŋŏĶňĵĬȮ&ľĬŀĬĶńĚ'ȮŏıĸňŘĵŐĮƚĚȮŐĸŃĶŅħņ ĬńĔĺŇěńĵȮ
MTEC ěŉĚĬņŀĚėƢėĺŅĴĶŌƟŏĶŊŗŀĚĺńĽħŋĻŅĽĨĶƢȮőħĵıńĥĬŅĽŌĨĶįĽĴŏĴŖħıĸŅĽĨŇĔȮ
&polymer compound) ĶƞĺĴĔńĭŏĪėőĬőĸĵňĔŅĶĕŉŘĬĶŌĮĬŀĬĺŌĲŏĺĬȮŏıŊŗŀŒľƟ 
ĺńĽħŋĬŀĬĺŌĲŏĺĬĴňĽĴĭńĨŇŒľƟĬŘņŐĸŃŀŅĔŅĻįƞŅĬŏĕƟŅŀŀĔœħƟőħĵĚƞŅĵĶĺĴĩŉĚĴň
ĽĴĭńĨŇĔŅĶėńħŏĸŊŀĔĝƞĺĚŐĽĚĪňŗŏľĴŅŃĽĴĔńĭŏĞĸĸƢĶńĭŐĽĚĪňŗįŇĺįĸœĴƟȮőħĵœħƟįĸŇĨ
ŏĮƦĬĬĺńĨĔĶĶĴĺŇěńĵĨƟĬŐĭĭĝŊŗŀĪŅĚĔŅĶėƟŅĺƞŅȮMagik Growth ľĶŊŀȮĬĺńĨĔĶĶĴ 
ĩŋĚľƞŀįĸœĴƟĬŀĬĺŌĲŏĺĬȮĝƞĺĵŒľƟĪŋŏĶňĵĬĪňŗĩŌĔľƞŀħƟĺĵĩŋĚľƞŀȮMagik Growth 
ĽŅĴŅĶĩĽĶƟŅĚĽŅĶĽņėńĠŒĬįĸœĴƟĪńŘĚŐĮƚĚȮĬŘņĨŅĸȮĽŅĶĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃĨƞŅĚȮŕȮ
ĮƚŀĚĔńĬŐĴĸĚŐĸŃĻńĨĶŌıŊĝŏĕƟŅĪņĸŅĵ ĝƞĺĵĸħĔŅĶŒĝƟĽŅĶŏėĴňȮ1.%ȮŏıŇŗĴėŋĦĳŅı
ĕŀĚįĸįĸŇĨĪņŒľƟĬŘņľĬńĔįĸŏıŇŗĴĕŉŘĬȮ/.%ȮŏĮĸŊŀĔĭŅĚȮĸħĔŅĶŏĕƟŅĪņĸŅĵ 
ĕŀĚľĬŀĬŏěŅŃįĸȮŏıĸňŘĵŐĮƚĚȮĔĶŃĶŀĔȮįŇĺĽŃŀŅħĽŅĴŅĶĩěņľĬƞŅĵ 
ŏĮƦĬŏĔĶħıĶňŏĴňŗĵĴœħƟȮŏĮƦĬĴŇĨĶĨƞŀŏĔļĨĶĔĶȮįŌƟĭĶŇőĳėȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮőħĵ 
ĩŋĚĵńĚĽŅĴŅĶĩĬņĔĸńĭĴŅŒĝƟĞŘņœħƟĩŉĚȮ1ȮķħŌĔŅĸįĸŇĨȮŏĮƦĬĔŅĶĝƞĺĵŏĔļĨĶĔĶ
ĮĶŃľĵńħĨƟĬĪŋĬȮŐĸŃĬņœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀľƞŀįĸœĴƟĝĬŇħŀŊŗĬȮŕȮľĸńĚěŅĔ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶŒľƟėĺŅĴĽĬŒěĬņœĮĪħĸŀĚŒĝƟȮőħĵĔŅĶľƞŀįĸ
ħƟĺĵĩŋĚĬŀĬĺŌĲŏĺĬĽŅĴŅĶĩĝƞĺĵŏıŇŗĴėŋĦĳŅıŐĸŃĶŅėŅĕŀĚĪŋŏĶňĵĬœħƟȮőħĵĶŅėŅ
ĕŀĚįĸŏıŇŗĴĕŉŘĬȮ/3+0.#ȮĽƞĺĬĪŋŏĶňĵĬŀŀĔŅĬŇėŐĔŃŏĬŊŘŀȮĴňĶŅėŅĽŌĚĩŉĚĔŇőĸĔĶńĴĸŃȮ
/3,...ȮĭŅĪȮĴňĬŘņľĬńĔįĸŏĜĸňŗĵŏıŇŗĴĕŉŘĬȮ/2,2 -Ȯ/5,5%ȮŏĴŊŗŀŏĪňĵĭĔńĭįĸĪŋŏĶňĵĬ
ĪňŗœĴƞľƞŀĩŋĚȮĪŅĚħƟŅĬĔŅĶĽƞĚŀŀĔȮŏĔļĨĶĔĶœħƟĽƞĚĴŀĭĪŋŏĶňĵĬĪňŗľƞŀħƟĺĵĩŋĚ 
ĬŀĬĺŌĲŏĺĬĝŋħŐĶĔěņĬĺĬȮĮĶŃĴŅĦȮ.,6ȮĨńĬȮ&002Ȯįĸ'ȮŏĴŊŗŀĺńĬĪňŗȮ/.Ȯı,ė,Ȯ
0343ȮŒľƟȮĭĶŇļńĪȮĶŀĵńĸȮĲ}ĶƢĴȮĔĶŋƠĮȮŀ,ŏĬŇĬĽŌĚȮě,ěńĬĪĭŋĶňȮőħĵĕŅĵœħƟĶŅėŅȮ/13Ȯ
ĭŅĪĨƞŀĔŇőĸĔĶńĴȮ&ĶŅėŅĶńĭĞŊŘŀĮĔĨŇȮ/0.ȮĭŅĪĨƞŀĔŇőĸĔĶńĴ'ȮŐĸŃĽƞĚĪŅĚŏėĶŊŗŀĚĭŇĬ
œĮĪňŗĪƞŅŀŅĔŅĵŅĬľĬŅĬľĬŇĚȮĮĶŃŏĪĻěňĬȮŒĬĺńĬĪňŗȮ/2Ȯı,ė,Ȯ0343ȮŐĸŃĔĶŃěŅĵ
ŒľƟįŌƟĭĶŇőĳėĝŅĺěňĬœħƟĸŀĚĞŊŘŀĪŅĬȮıĭĺƞŅĴňĔŅĶĨŀĭĶńĭĪňŗħňőħĵįŌƟĭĶŇőĳė 
ĝŀĭĸńĔļĦŃĪŋŏĶňĵĬĪňŗŐľƟĚȮŐĸŃĮĸŀħĽŅĶŏėĴň 

ĺŇĽŅľĔŇěĝŋĴĝĬȮĔĸŋƞĴŐĴƞĸŅĺŁńĔĲŅĶƢĴȮĨņĭĸ
ĭńĺĽĸňȮŀņŏĳŀŐĴƞĸŅĺȮěńĚľĺńħŏĝňĵĚĶŅĵ 

ŴŏĪėőĬőĸĵňĔŅĶŐĮĶĶŌĮĕƟŅĺŀŇĬĪĶňĵƢőĳĝĬŅĔŅĶĽŌĚȮ5ȮįĸŇĨĳńĦĤƢŵȮŏĬŊŗŀĚħƟĺĵ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĶĺĴĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴȮŏıŊŗŀĽĶƟŅĚĽŇĬėƟŅĪňŗĴňĴŌĸėƞŅŏıŇŗĴěŅĔ
įĸįĸŇĨŏĔļĨĶŀŇĬĪĶňĵƢȮŏĮƦĬŐľĸƞĚŒľƟĭĶŇĔŅĶħƟŅĬŀŅľŅĶŐĔƞĬńĔĪƞŀĚŏĪňŗĵĺ 
ŏĝŇĚĺńĥĬīĶĶĴĕŀĚŀŅŏĳŀŐĴƞĸŅĺȮĴňĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮĕƟŅĺŀŇĬĪĶňĵƢȮ
&őĳĝĬŅĔŅĶĽŌĚ'ȮŒľƟŏĮƦĬŐĮƚĚĕƟŅĺȮĞŉŗĚĽŅĴŅĶĩěņľĬƞŅĵįĸįĸŇĨŒĬĶŅėŅĽŌĚĔĺƞŅ
ĕƟŅĺĽŅĶȮ1. -Ȯ2.% ŐĨƞĨĸŅħŒĬĔŅĶĕŅĵŐĮƚĚĕƟŅĺĵńĚĴňĬƟŀĵŏĬŊŗŀĚěŅĔįŌƟĭĶŇőĳė
ŏĮƦĬĔĸŋƞĴįŌƟĽŌĚŀŅĵŋȮŐĸŃŐĮƚĚĕƟŅĺĵńĚĴňėĺŅĴĵŋƞĚĵŅĔŒĬĔŅĶĬņœĮŐĮĶĶŌĮĨƞŀŀňĔȮěŉĚĴň
ėĺŅĴĨƟŀĚĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĮƚĚĕƟŅĺŏıŊŗŀĨƞŀĵŀħŏĮƦĬĽŇĬėƟŅĬĺńĨĔĶĶĴȮŒĬ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĸńĔļĦŃĕŀĚįĸŇĨĳńĦĤƢĽņŏĶŖěĶŌĮľĶŊŀĔŉŗĚĽņŏĶŖěĶŌĮĪňŗŐĨĔĨƞŅĚěŅĔĪƟŀĚĨĸŅħȮ
AGRITECȮěŉĚĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚĶŅĵȮıńĥĬŅįĸŇĨĳńĦĤƢőħĵ 
ĔŅĶŐĮĶĶŌĮĕƟŅĺŀŇĬĪĶňĵƢĪňŗĴňőĳĝĬŅĔŅĶĽŌĚȮőħĵŒĝƟĽŅĵıńĬīŋƢĕƟŅĺĔŗņĸŊĴįńĺȮĞŉŗĚŏĮƦĬ
ĕƟŅĺŏľĬňĵĺıńĬīŋƢĽňĴƞĺĚȮĪŅĚŏľĬŊŀŏĶňĵĔȮŴĕƟŅĺĔŗņŵȮěńħŏĮƦĬĕƟŅĺőĳĝĬŅĔŅĶĽŌĚȮ
&High Nutrious Rice)ȮĪņĔŅĶŐĮĶĶŌĮŐĸŃĔŅĶıńĥĬŅĭĶĶěŋĳńĦĤƢĪňŗĪńĬĽĴńĵ
ŐĸŃŏľĴŅŃĽĴĔńĭŐĨƞĸŃįĸŇĨĳńĦĤƢȮĪņŒľƟįĸŇĨĳńĦĤƢĽŅĴŅĶĩŏĔŖĭĶńĔļŅœħƟĬŅĬȮ
ĵńĚėĚėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭĕŀĚįŌƟĭĶŇőĳėȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇĽŅľĔŇě
ĝŋĴĝĬĵńĚœĴƞĴňĶŅĵœħƟěŅĔįĸŇĨĳńĦĤƢĕƟŅĺĔŗņŐĮĶĶŌĮȮľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ěŅĔįĸĔŅĶħņŏĬŇĬĚŅĬȮ/.ȮŏħŊŀĬȮĪňŗįƞŅĬĴŅĶŃľĺƞŅĚĺńĬĪňŗȮ/Ȯı,ė,Ȯ0342ȮĩŉĚȮĺńĬĪňŗȮ
06ȮĔ,ı,Ȯ0343ȮĬńŘĬȮĴňįĸŇĨĳńĦĤƢĬĺńĨĔĶĶĴĪňŗœħƟıńĥĬŅĕŉŘĬĪńŘĚľĴħȮ5ȮįĸŇĨĳńĦĤƢȮ
ħńĚĬňŘȮ/'ȮœŀĻĔĶňĴȮ&ĞŀĲĨƢŏĽŇĶƢĲ'ȮěŅĔĕƟŅĺĔŗņȮ0'ȮĭŇĽĔŇĨĕƟŅĺĔŗņľĬƟŅĚŅȮ&œĕĴńĬĨŗņ'Ȯ
1'ȮĕĬĴėĶĔĔŉŗĚĽņŏĶŖěĶŌĮěŅĔĕƟŅĺľŀĴĴŃĸŇħŅȮ2'ȮĕƟŅĺľĸŅĴŏĽƟĬŒĵŀŅľŅĶĽŌĚȮ
&ŒĬĩƟĺĵĪňŗŀŋƞĬœĴőėĶŏĺĲœħƟ'Ȯ3'ȮœŀĻĔĶňĴȮ&ĞŀĲĨƢŏĽŇĶƢĲ'ȮīńĠıŊĝȮ4'ȮĕĬĴėĶĔĵĔ
ĩŅħȮ&ıĶƟŀĴĭĶŇőĳė'Ȯ5'ȮĕƟŅĺľĸŅĴĔŃĸŅȮ&ŏĽƟĬŒĵŀŅľŅĶĽŌĚ'ȮĭĶĶěŋĳńĦĤƢĪňŗœħƟ
ıńĥĬŅĕŉŘĬĪńŘĚľĴħȮ2ȮĝĬŇħĭĶĶěŋĳńĦĤƢȮĴňĔŅĶĔŅĶĺŇŏėĶŅŃľƢėŋĦėƞŅőĳĝĬŅĔŅĶȮ
ŐĸŃĨĶĺěĺŇŏėĶŅŃľƢėĺŅĴĮĸŀħĳńĵħƟŅĬěŋĸŇĬĪĶňĵƢȮįĸŇĨĳńĦĤƢĪňŗœħƟıńĥĬŅĕŉŘĬěŅĔ
őėĶĚĔŅĶĪńŘĚľĴħȮĩŊŀŏĮƦĬįĸŇĨĳńĦĤƢŒľĴƞȮĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟȮ161,76.ȮĭŅĪ-ĮƖ 

ŏĔļĨĶĔĶȮĔĸŋƞĴįŌƟŏĸňŘĵĚœĔƞœĕƞŀŇĬĪĶňĵƢȮĨņĭĸŐĴƞ
ĪŅȮŀņŏĳŀŐĴƞŀŀĬȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴŏĪėőĬőĸĵňĔŅĶŏıŅŃŏĸňŘĵĚŐĴĸĚĪľŅĶħņȮ&Black Soldier Fly) ŏıŊŗŀŏĮƦĬ
ŀŅľŅĶŏĸňŘĵĚœĔƞœĕƞŀŇĬĪĶňĵƢŵȮAGRITECȮœħƟĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĔŅĶŏıŅŃŏĸňŘĵĚȮ
BSF ŐĭĭėĶĭĺĚěĶȮěŅĔĕĵŃŀŇĬĪĶňĵƢŒĬėĶńĺŏĶŊŀĬŐĸŃĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚ
ĔŅĶŏĔļĨĶŏıŊŗŀĸħĨƟĬĪŋĬŀŅľŅĶĽńĨĺƢȮŐĸŃıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭȮBCG ModelȮ
ŒľƟĔńĭŏĔļĨĶĔĶŐĔĬĬņĔĸŋƞĴįŌƟŏĸňŘĵĚœĔƞœĕƞŀŇĬĪĶňĵƢȮěņĬĺĬȮ/.ȮėĬȮŐĸŃıŊŘĬĪňŗ
ŒĔĸƟŏėňĵĚȮěņĬĺĬȮ/.7ȮėĬȮĞŉŗĚœħƟĕƟŀĽĶŋĮĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭȮBCG ĳŅĵŒĨƟ
ŐĬĺėŇħȮŴŐĴƞĪŅőĴŏħĸȮ8ȮĕĵŃŐĸĔœĕƞŵőħĵĽƞĚŏĽĶŇĴŒľƟĝŋĴĝĬŏĕƟŅĴŅĴňĽƞĺĬĶƞĺĴŒĬ
ĔŇěĔĶĶĴĔŅĶŏĸňŘĵĚľĬŀĬŐĴĸĚĪľŅĶħŅȮœħƟȮ0ȮĶŌĮŐĭĭȮėŊŀȮ/'ȮŏĸňŘĵĚľĬŀĬȮBSF 
ŒĬėĶńĺŏĶŊŀĬĨĬŏŀĚěŅĔĕĵŃŏĻļŀŅľŅĶȮěŅĔĬńŘĬĬņįĸįĸŇĨľĬŀĬĪňŗœħƟĴŅŐĸĔ 
œĕƞœĔƞĔńĭŏĔļĨĶĔĶįŌƟŏĸňŘĵĚœĔƞœĕƞȮœħƟěŅĬĺĬȮ/ȮŐįĚ-ŏħŊŀĬȮľĶŊŀȮ0'ȮĶĺĭĶĺĴ 
ĕĵŃŏĻļŀŅľŅĶȮ&ĔĶŀĚĬŘņĪŇŘĚŐĸƟĺ'ȮĴŅĪŇŘĚŒĬěŋħĪňŗĔŅľĬħŏıŊŗŀŐĸĔĶńĭœĕƞœĔƞȮœħƟ
ěņĬĺĬȮ.,3ȮŐįĚ-ŏħŊŀĬȮĔƞŀĬĕĵŅĵįĸĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĔĸŋƞĴįŌƟŏĸňŘĵĚœĔƞ
œĕƞŀŇĬĪĶňĵƢȮĨ,ŐĴƞĪŅȮŀ,ŐĴƞŀŀĬȮě,ŏĝňĵĚŒľĴƞȮĴňĽĴŅĝŇĔěņĬĺĬȮ/.ȮėĶŀĭėĶńĺŏĶŇŗĴ
ŏĸňŘĵĚœĔƞœĕƞŀŇĬĪĶňĵƢŏĴŊŗŀȮĮƖȮ0341ȮěņĬĺĬȮ4..ȮĨńĺȮĨƟŀĚĞŊŘŀŀŅľŅĶœĔƞœĴƞĨŗņĔĺƞŅ
ŏħŊŀĬĸŃȮ/*6..ȮĔĔ,ȮľĶŊŀȮ02*...ȮĭŅĪȮ&œĔƞȮ/ȮĨńĺȮŒľƟŀŅľŅĶŏĜĸňŗĵĺńĬĸŃȮ/..Ȯ
ĔĶńĴ/ĨńĺȮľĶŊŀĴňĨƟĬĪŋĬėƞŅŀŅľŅĶĮĶŃĴŅĦȮ2.ȮĭŅĪ/ŏħŊŀĬ'ȮőħĵœĔƞĴňŀńĨĶŅĔŅĶ
ŒľƟœĕƞȮ3.#ȮľĶŊŀœħƟœĕƞĺńĬĸŃȮ1..-14.ȮĲŀĚěņľĬƞŅĵŒĬĶŅėŅĲŀĚĸŃȮ1-3ȮĭŅĪȮ
ĔĸŋƞĴŏĔļĨĶĔĶĴňĶŅĵœħƟĶĺĴěŅĔĔŅĶĕŅĵœĕƞĮĶŃĴŅĦ0.*...-2.*...ȮĭŅĪ/
ŏħŊŀĬȮ&œĕƞœĔƞĭŅĚĽƞĺĬěņľĬƞŅĵœĴƞľĴħ' ŐĸŃȮŒĬĮƖȮ0342ȮŏĔļĨĶĔĶŐĔĬĬņľĶŊŀ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔĸŋƞĴįŌƟŏĸňŘĵĚœĔƞœĕƞŀŇĬĪĶňĵƢĽŅĴŅĶĩįĸŇĨľĬŀĬBSF œħƟĮĶŃĴŅĦȮ/.ȮĔĔ,/ĺńĬȮ
ŏıňĵĚıŀĽņľĶńĭĔŅĶŒĝƟŏĸňŘĵĚœĔƞœĕƞȮ0..ȮĨńĺȮ&ĨŅĴĽŌĨĶĔŅĶŒĝƟľĬŀĬȮBSF ĪħŐĪĬ
ŀŅľŅĶœĔƞœĕƞȮ3.#'ȮěŉĚĝƞĺĵĔĸŋƞĴłĮĶŃľĵńħĨƟĬĪŋĬėƞŅŀŅľŅĶœĔƞœĕƞĸĚœħƟȮ2,...Ȯ
ĭŅĪ/ŏħŊŀĬȮľĸńĚĔŅĶĕĵŅĵįĸĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŒĬĮƖȮ0342ȮĴňŏĔļĨĶĔĶȮ
0ȮĶŅĵȮĸĚĪŋĬĞŊŘŀœĔƞœĕƞŏıŇŗĴŀňĔěŅĬĺĬȮ03.ȮĨńĺȮĴŌĸėƞŅȮ24,03.ȮĭŅĪȮ&03.ȮĨńĺȮx 
/63ȮĭŅĪ'ȮŐĸŃĽĶƟŅĚőĶĚŏĸňŘĵĚȮBSF ŏıŇŗĴȮ/ȮőĶĚȮĴŌĸėƞŅĚŅĬĔƞŀĽĶƟŅĚȮ13,...Ȯ
ĭŅĪȮœĔƞĪňŗĔŇĬľĬŀĬȮBSF ıĭĺƞŅȮœĔƞĴňĽŋĕĳŅıŐĕŖĚŐĶĚĕŉŘĬȮŐĸŃœĔƞĴňŀńĨĶŅĔŅĶŒľƟ
œĕƞĽŌĚĕŉŘĬŏĮƦĬȮ6.#ȮľĶŊŀœħƟœĕƞĺńĬĸŃȮ42.ȮĲŀĚȮœĕƞĪňŗœħƟĴňėŋĦĳŅıħňȮŏĮĸŊŀĔľĬŅȮ
ŒĭŒľĠƞȮœĕƞĽħœĴƞėŅĺȮěņľĬƞŅĵĲŀĚĸŃȮ3-6ȮĭŅĪȮĪņŒľƟŏĔļĨĶĔĶĴňĶŅĵœħƟĶĺĴ
ěŅĔĔŅĶĕŅĵœĕƞĮĶŃĴŅĦȮ5.,...ȮůȮ/..,...ȮĭŅĪ-ŏħŊŀĬȮľĶŊŀȮ62.,...ȮůȮ
/,0..,...ȮĭŅĪ-ĮƖȮŐĸŃŒĬĮƖȮ0343ȮŏĔļĨĶĔĶœħƟĬņėĺŅĴĶŌƟœĮĨƞŀĵŀħȮĪņŒľƟĴň
ĔņĸńĚĔŅĶįĸŇĨľĬŀĬȮBSF ĮĶŃĴŅĦȮ1.ȮĔĔ,-ĺńĬȮĝƞĺĵĸħĨƟĬĪŋĬėƞŅŀŅľŅĶœĔƞ 
œħƟȮ/5*2..ȮĭŅĪ-ŏħŊŀĬȮ&ėņĬĺĦěŅĔŀŅľŅĶĽńĨĺƢĔĶŃĽŀĭȮ1.ȮĔĔ,ȮĶŅėŅȮ36.Ȯ
ĭŅĪ'ȮŐĸŃėĶńĺŏĶŊŀĬĪňŗŏĕƟŅĶĺĭőėĶĚĔŅĶĕĵŃŐĸĔœĕƞěņĬĺĬȮ06ȮėĶńĺŏĶŊŀĬȮœħƟ 
œĕƞĨŀĭŐĪĬŏħŊŀĬĸŃȮ/ȮŐįĚȮĝƞĺĵĸħėƞŅŒĝƟěƞŅĵėĶńĺŏĶŊŀĬœħƟȮ06ȮėĶńĺŏĶŊŀĬȮx /3.Ȯ
ĭŅĪ-ŐįĚȮ;Ȯ2,0..ȮĭŅĪ-ŏħŊŀĬȮľĶŊŀȮ3.,2..ȮĭŅĪ-ĮƖ 

ŏĔļĨĶĔĶȮĔĸŋƞĴĴńĬĽņĮŃľĸńĚŐĮĸĚŒľĠƞȮ
ĨņĭĸĝƞŀĚŏĴŖĔȮŀņŏĳŀĽŇĶŇĬīĶȮěńĚľĺńħ
ŀŋĭĸĶŅĝīŅĬň 

ŴŏĪėőĬőĸĵňŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĪƞŀĬıńĬīŋƢ 
ĴńĬĽņĮŃľĸńĚŐĸŃĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢŵȮAGRITEC ŐĸŃȮBIOTEC ĶƞĺĴĔńĭ
ĻŌĬĵƢĺŇěńĵıŊĝœĶƞěńĚľĺńħŀŋĭĸĶŅĝīŅĬň ŏĸŖĚŏľŖĬĩŉĚĮƤĠľŅĔŅĶĶŃĭŅħĕŀĚœĺĶńĽ 
ŒĭħƞŅĚĴńĬĽņĮŃľĸńĚȮěŉĚĬņŏŀŅŏĪėőĬőĸĵňĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĴńĬ
ĽņĮŃľĸńĚŏĕƟŅĴŅĝƞĺĵŐĔƟœĕĮƤĠľŅ ŏıŊŗŀŏİƚŅĶŃĺńĚőĶėŒĭħƞŅĚĴńĬĽņĮŃľĸńĚȮŏıŊŗŀ 
ĸħĮĶŇĴŅĦĔŅĶĶŃĭŅħŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĪƞŀĬıńĬīŋƢĪňŗĨŇħőĶė őħĵěńħŀĭĶĴ
ŏĝŇĚĮĢŇĭńĨŇĔŅĶȮŴĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĴńĬĽņĮŃľĸńĚŏıŊŗŀįĸŇĨĪƞŀĬıńĬīŋƢĮĸŀħ
őĶėŵȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶŐĔĬĬņěņĬĺĬȮ/.ȮĶŅĵȮĵńĚœĴƞŏėĵ
įĸŇĨĪƞŀĬıńĬīŋƢěņľĬƞŅĵ ľĸńĚĩƞŅĵĪŀħŏĪėőĬőĸĵň /) ŏĔļĨĶĔĶŐĔĬĬņȮ/.ȮĶŅĵȮ
ĬņĨƟĬıńĬīŋƢěŅĔĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚĭĶŇļńĪłȮĴŅŀĬŋĭŅĸĨƟĬıńĬīŋƢ 
ěņĬĺĬȮ2,0..ȮĨƟĬȮŏĬŊŗŀĚěŅĔŏĮƦĬĨƟĬıńĬīŋƢĮĸŀħőĶėȮĨƟĬıńĬīŋƢȮ//ȮĨƟĬȮĽŅĴŅĶĩ
įĸŇĨĪƞŀĬıńĬīŋƢœħƟȮ3ȮĪƞŀĬȮħńĚĬńŘĬěŃœħƟĪƞŀĬıńĬīŋƢĪńŘĚľĴħȮ0/,...ȮĪƞŀĬıńĬīŋƢȮ
ěņľĬƞŅĵĪƞŀĬĸŃ 0ȮĭŅĪȮħńĚĬńŘĬȮŏĔļĨĶĔĶŐĔĬĬņȮ/.ȮĶŅĵȮĴňĶŅĵœħƟěŅĔ 
ĔŅĶěņľĬƞŅĵĪƞŀĬıńĬīŋƢȮ20,...ȮĭŅĪȮ0) ĪƞŀĬıńĬīŋƢěņĬĺĬȮ0/,...ȮĪƞŀĬĬňŘ 
ěŃĩŌĔŒĝƟŒĬĔŅĶĮĸŌĔĴńĬĽņĮŃľĸńĚĽņľĶńĭŏĔļĨĶĔĶŒĬıŊŘĬĪňŗȮŀ,ĽŇĶŇĬīĶȮ 
ě,ŀŋĭĸĶŅĝīŅĬňȮŒĬķħŌĔŅĸįĸŇĨĮƖȮ2566 ĨƞŀœĮ 

ĽĺĬĽŋĺĶĶĦěŇĬħŅȮĨņĭĸĺńĚěńĬĪĶƢȮŀņŏĳŀĺńĚ
ěńĬĪĶƢȮěńĚľĺńħĶŃĵŀĚ 

ŴŏĪėőĬőĸĵňĶŃĭĭŏĞĬŏĞŀĶƢœĶƟĽŅĵĽņľĶńĭĔŅĶĨŇħĨŅĴĽĳŅĺŃŐĺħĸƟŀĴŒĬ
ĲŅĶƢĴŏıŊŗŀĔŅĶėĺĭėŋĴŐĸŃĭĶŇľŅĶěńħĔŅĶȮ&ĲŅĶƢĴœĺĴŅĔ'ŵȮAGRITEC ŐĸŃ
ĬńĔĺŇěńĵȮTMEC ěŅĔ NECTEC œħƟĽƞĚŏĽĶŇĴŒľƟŏĔļĨĶĔĶœħƟŏĕƟŅĩŉĚŀĚėƢėĺŅĴĶŌƟ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ħƟŅĬŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĨƟĬŐĭĭĔŅĶŒĝƟŏĪėőĬőĸĵňĶƞĺĴĔńĭĔŅĶĭĶŇľŅĶ 
ěńħĔŅĶŏĔļĨĶĕŀĚŏĔļĨĶĔĶĨƞŅĚȮŕȮőħĵŒĬĺńĬĪňŗȮ7ȮĔ,ı,Ȯ0343ȮĶƞĺĴĔńĭĽņĬńĔĚŅĬ
ŏĔļĨĶěńĚľĺńħĶŃĵŀĚȮěńħŀĭĶĴľĸńĔĽŌĨĶıńĥĬŅŏĔļĨĶĔĶĶŋƞĬŒľĴƞȮŒľƟŏĮƦĬȮ
Young Smart Farmer ŏĺĪňĪňŗȮ0ȮŒľƟŏĔļĨĶĔĶĶŋƞĬŒľĴƞěńĚľĺńħĶŃĵŀĚȮŏĶňĵĬĶŌƟ
ĶŃĭĭŏĞĬŏĞŀĶƢŐĭĭŏėĶŊŀĕƞŅĵœĶƟĽŅĵŏıŊŗŀėĺĭėŋĴŐĸŃĭĶŇľŅĶȮěńħĔŅĶŒĬ 
ŐĮĸĚĪŋŏĶňĵĬȮőħĵŒľƟėĺŅĴĶŌƟŐĔƞŏĔļĨĶĔĶȮŐĸŃĸĚıŊŘĬĪňŗĻŉĔļŅĔŅĶŒĝƟĚŅĬĶŃĭĭłȮ
ŒĬŐĮĸĚŏĔļĨĶĔĶőħĵĴňįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ-ľĸńĔĽŌĨĶȮĪńŘĚľĴħȮ/4ȮėĬȮĔƞŀĬ
ĨŇħĨńŘĚŏĪėőĬőĸĵňȮĴňĪŋŏĶňĵĬıńĬīŋƢľĴŀĬĪŀĚȮ0.ȮœĶƞȮ&ěņĬĺĬȮ10.ȮĨƟĬ'ȮĴňĨƟĬĪŋĬ
ŒĬĔŅĶŒĝƟœĲĲƚŅȮ1*...ȮĭŅĪ/ŏħŊŀĬȮĨƟĬĪŋĬėƞŅĵŅĶńĔļŅőĶėėĶńŘĚĸŃȮ0*...ȮĭŅĪȮ
œħƟįĸįĸŇĨȮ/..ȮĔĔ,-ĨƟĬȮ&10*...ȮĔĔ,-ĮƖ'ȮĶŅėŅĕŅĵŏĜĸňŗĵȮ5.ȮĭŅĪ-ĔĔ,Ȯ 
ėŇħŏĮƦĬĶŅĵœħƟŏĜĸňŗĵĶĺĴȮ0*02.*...ȮĸƟŅĬĭŅĪ-ĮƖȮ&ľńĔĨƟĬĪŋĬŐĸƟĺ'ȮľĸńĚĨŇħĨńŘĚ
ŏĪėőĬőĸĵňȮĴňĪŋŏĶňĵĬıńĬīŋƢľĴŀĬĪŀĚȮ1.ȮœĶƞȮ&ěņĬĺĬȮ26.ȮĨƟĬ'ȮȮĴňĨƟĬĪŋĬŒĬ 
ĔŅĶŒĝƟœĲĲƚŅȮ/*3..ȮĭŅĪ/ŏħŊŀĬȮĨƟĬĪŋĬėƞŅĵŅĶńĔļŅőĶėėĶńŘĚĸŃȮ/*...ȮĭŅĪȮ&Īňŗ
ĨƟĬĪŋĬėƞŅĵŅĶńĔļŅőĶėĸħĸĚŏıĶŅŃĽŅĴŅĶĩŏĨĶňĵĴĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝœħƟ
ĪńĬĪƞĺĚĪňȮěŅĔĔŅĶŏİƚŅĨŇħĨŅĴĽĳŅıŀŅĔŅĻȮĸħĔŅĶĶŃĭŅħĕŀĚŐĴĸĚœħƟȮ5.%'Ȯ
œħƟįĸįĸŇĨȮ/3.ȮĔĔ,-ĨƟĬȮ&50*...ȮĔĔ,-ĮƖȮ-ȮįĸįĸŇĨŏıŇŗĴĕŉŘĬȮ3.%'Ȯ 
ĶŅėŅĕŅĵŏĜĸňŗĵȮ/..ȮĭŅĪ-ĔĔ,Ȯ&ŏĔĶħħňĴŅĔĕŉŘĬ'ȮėŇħŏĮƦĬĶŅĵœħƟŏĜĸňŗĵ 
ĶĺĴȮ5*0..*...ȮĸƟŅĬĭŅĪ-ĮƖȮ&ľńĔĨƟĬĪŋĬŐĸƟĺ'ȮĶŅĵœħƟľĸńĚĴňŏĪėőĬőĸĵňȮ+ȮĶŅĵœħƟ
ĔƞŀĬĴňŏĪėőĬőĸĵňȮ;Ȯ5,0..,...Ȯ+Ȯ0,02.,...Ȯ;Ȯ2,74.,...ȮĭŅĪĨƞŀĮƖ 

/'ȮőĶĚıĵŅĭŅĸěŋĿŅĸĚĔĶĦƢȮ 
0'ȮőĶĚıĵŅĭŅĸĶŅĝĺŇĩňȮ 
1'ȮőĶĚıĵŅĭŅĸĶŅĴŅīŇĭħň 
2'ȮőĶĚıĵŅĭŅĸĻŇĶŇĶŅĝ 
3'ȮĽĩŅĭńĬőĶėįŇĺľĬńĚ 

ŴľĬƟŅĔŅĔŀĬŅĴńĵȮnMASK version 0,.ȮľĶŊŀȮSafie PlusŵȮĮƤĠľŅ 
İŋƙĬĸŃŀŀĚĪňŗĴňĕĬŅħŏĸŖĔŒĬĶŃħńĭȮ0,3ȮœĴėĶŀĬĞŉŗĚĽĶƟŅĚĮƤĠľŅĽŋĕĳŅıŒľƟĔńĭ
ĮĶŃĝŅĝĬőħĵĶĺĴŏıŇŗĴĕŉŘĬȮĮĶŃĔŀĭĔńĭĺŇĔķĨŇĔŅĶĦƢőĶėĶŃĭŅħěŅĔ 
ŏĝŊŘŀœĺĶńĽȮCOVID-/7ȮĪňŗĴňėĺŅĴĶŋĚŐĶĚŐĸŃĽƞĚįĸĔĶŃĪĭœĮĪńŗĺőĸĔȮěŉĚŏĮƦĬĪňŗĴŅ
ĕŀĚĔŅĶıńĥĬŅľĬƟŅĔŅĔŀĬŅĴńĵȮnMASK version 0,.ȮľĶŊŀȮSafie Plus ĞŉŗĚ
ŏĬƟĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĔĶŀĚŀĬŋĳŅėĪňŗĴňĕĬŅħŏĸŖĔŒĬĶŃħńĭȮPM0,3ȮĪňŗ 
ŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶĔĶŀĚœħƟĴŅĔĔĺƞŅȮ77#Ȯ&ŀƟŅĚŀŇĚįĸĔŅĶĪħĽŀĭȮPFE ěŅĔȮ
TUV SUD ĮĶŃŏĪĻĽŇĚėőĮĶƢ'ȮĶĺĴĪńŘĚŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬĔĶŀĚœĺĶńĽœħƟĴŅĔĔĺƞŅȮ
77#Ȯ&ŀƟŅĚŀŇĚįĸĔŅĶĪħĽŀĭȮVFE ěŅĔȮNelson Lab)ȮĪŅĚȮĽĺĪĝ,ȮœħƟĸĚĬŅĴ
ĭńĬĪŉĔĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀĔńĭĭĶŇļńĪȮĮĨĪ,ěņĔńħȮ&ĴľŅĝĬ'ȮŏĴŊŗŀĺńĬĪňŗȮ/6Ȯ
ı,ĵ,Ȯ0342ȮŏıŊŗŀįĸŇĨľĬƟŅĔŅĔŀĬŅĴńĵŐĸŃĬņœĮĴŀĭŒľƟĔńĭľĬƞĺĵĚŅĬĪŅĚ
ĔŅĶŐıĪĵƢĪňŗŀĵŌƞŒĬıŊŘĬĪňŗĪňŗœħƟĶńĭįĸĔĶŃĪĭěŅĔĔŅĶŐıĶƞĶŃĭŅħĕŀĚŏĝŊŘŀœĺĶńĽ 
őėĺŇħ-/7ȮŐĸŃĭŋėĸĔĶĪŅĚĔŅĶŐıĪĵƢĽŅĴŅĶĩĬņœĮŒĝƟĮĶŃőĵĝĬƢĨƞŀœĮȮĪńŘĚĬňŘ 
ĴňľĬƞĺĵĚŅĬĪňŗœħƟĶńĭĴŀĭěņĬĺĬȮ3ȮľĬƞĺĵĚŅĬȮĶĺĴĪńŘĚĽŇŘĬȮ/7.*...ȮĝŇŘĬȮĮƤěěŋĭńĬ
ĴňȮ0ȮĭĶŇļńĪȮœħƟĶńĭŀĬŋĠŅĨŒľƟĽŇĪīŇŒĝƟĮĶŃőĵĝĬƢįĸĚŅĬĺŇěńĵėŊŀȮĭĶŇļńĪȮŏĔĶĪŏĨŀĶƢ
ĲŅĶƢĴƞŅȮěņĔńħȮ&ŏĴŊŗŀĺńĬĪňŗȮ7ȮŏĴ,ĵ,Ȯ0343'ȮŐĸŃĭĶŇļńĪȮĮĨĪ,ȮěņĔńħȮ&ĴľŅĝĬ'Ȯ
&ŏĴŊŗŀĺńĬĪňŗȮ1Ȯı,ė,Ȯ0343' 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĽņĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&Ľį,' 

ŴĔŅĶŒĝƟĮĶŃőĵĝĬƢĕƟŀĴŌĸȮDMC (Domestic Material Consumption: 
DMC) ŏıŊŗŀĽĬńĭĽĬŋĬŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĪňŗȮ/0Ȯ&SDG/0'ŵȮŏıŊŗŀŒľƟ 
ĴňĔŅĶŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĵńŗĚĵŊĬŒĬŏĶŊŗŀĚĕŀĚĔŅĶŒĝƟőĸľŃŐĸŃŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮ
ĶĺĴĩŉĚŐĶƞőĸľŃŐĸŃŐĶƞŀőĸľŃĵńĚœĴƞĴňĕƟŀĔņľĬħĽńħĽƞĺĬĔŅĶŒĝƟȮĞŉŗĚĬńĔĺŇěńĵȮTIIS 
œħƟĔŅĶěńħĪņĨńĺĝňŘĺńħĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&SDG) ĨŅĴŏĮƚŅĮĶŃĽĚėƢĪňŗȮ/0,0ȮŐĭƞĚ
ĨńĺĝňŘĺńħŀŀĔŏĮƦĬȮ0ȮĨńĺĝňŘĺńħĽņėńĠȮėŊŀȮĨńĺĝňŘĺńħȮ/0,0,/ȮĲŋĨıĶŇĬĨƢ ĺńĽħŋȮ
&Material Footprint: MF) ŐĸŃĨńĺĝňŘĺńħȮ/0,0,0ȮĔŅĶĭĶŇőĳėĺńĽħŋŒĬĮĶŃŏĪĻȮ
&Domestic Material Consumption: DMC) őħĵıńĥĬŅĨńĺĝňŘĺńħĽņľĶńĭ 
ĔŅĶĺńħŐĸŃĨŇħĨŅĴėĺŅĴĽņŏĶŖěĕŀĚĔŅĶěńħĔŅĶĪĶńıĵŅĔĶŀĵƞŅĚĵńŗĚĵŊĬȮőħĵŒĝƟ
ľĸńĔĔŅĶěńħĪņĭńĠĝňĔŅĶœľĸŏĺňĵĬĕŀĚĺńĽħŋȮ&Material Flow Accounting: 
MFA)ȮĨńĺĝňŘĺńħĽņėńĠĪňŗıńĥĬŅĕŉŘĬěŅĔĚŅĬĺŇěńĵĬňŘȮėŊŀȮĔŅĶĭĶŇőĳėĺńĽħŋŒĬĮĶŃŏĪĻȮ
&Domestic Material Consumption: DMC) ĕŀĚĮĶŃŏĪĻœĪĵȮĞŉŗĚŏĮƦĬ
ĨńĺĝňŘĺńħĮĶŇĴŅĦĔŅĶŒĝƟĺńĽħŋŒĬĮĶŃŏĪĻȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĺńĽħŋĪňŗįĸŇĨœħƟ
ĳŅĵŒĬĮĶŃŏĪĻȮĶĺĴĔńĭĺńĽħŋĪňŗĬņŏĕƟŅěŅĔĨƞŅĚĮĶŃŏĪĻőħĵĨĶĚȮŐĸŃĸĭħƟĺĵ 
ĺńĽħŋĪňŗĽƞĚŀŀĔœĮěņľĬƞŅĵĨƞŅĚĮĶŃŏĪĻőħĵĨĶĚȮĪńŘĚĬňŘŏıŊŗŀĨŀĭĽĬŀĚ 
ėĺŅĴĨƟŀĚĔŅĶĭĶŇőĳėĕńŘĬĽŋħĪƟŅĵĳŅĵŒĬĮĶŃŏĪĻȮőħĵĨńĺĝňŘĺńħȮDMC ěņŐĬĔĺńĽħŋ
ŀŀĔŏĮƦĬȮ2ȮĮĶŃŏĳĪȮœħƟŐĔƞȮĝňĺĴĺĸȮŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮŐĶƞőĸľŃȮŐĸŃŐĶƞŀőĸľŃȮ
ėƞŅ DMC ĪňŗœħƟěŅĔĔŅĶėņĬĺĦĨŅĴŐĬĺĪŅĚĕƟŅĚĨƟĬȮĽŅĴŅĶĩĭƞĚĝňŘĩŉĚŐĬĺőĬƟĴ
ĔŅĶıńĥĬŅŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĕŀĚŐĨƞĸŃĮĶŃŏĪĻȮőħĵȮĽį,Ȯ
ĬņĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅėƞŅȮDMC ĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƖȮ0337+0341ȮœĮŒĝƟ
ĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇȮ&Sustainable Development Goal: SDG) œħƟȮĞŉŗĚėƞŅȮDMC 
ĩŌĔĬņœĮĔņľĬħŏĮƦĬėƞŅŏĮŅƟľĴŅĵĶŃħńĭĝŅĨŇŒĬĶƞŅĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/1Ȯ&ľĴŋħľĴŅĵĪňŗȮ/.' 

ĔĶŃĪĶĺĚĔŅĶĨƞŅĚĮĶŃŏĪĻ ŴĔŅĶŒĝƟĮĶŃőĵĝĬƢĕƟŀĴŌĸĨńĺĝňŘĺńħĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ7,2,/ȮėƞŅĽńħĽƞĺĬ 
ĔŅĶĮĸƞŀĵĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢĨƞŀĴŌĸėƞŅŏıŇŗĴĪŅĚŏĻĶļģĔŇěȮ&Indicator 
7,2,/8ȮCarbon Dioxide Emissions per Unit of Value Added) ŏıŊŗŀ
ĽĬńĭĽĬŋĬĕƟŀĴŌĸŒĬĔŅĶĔņľĬħĔĶŀĭėĺŅĴĶƞĺĴĴŊŀĺƞŅħƟĺĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ
&United Nations Sustainable Development Cooperation 
Framework ů UNSDCF) ĶŃľĺƞŅĚĶńģĭŅĸœĪĵĔńĭĽľĮĶŃĝŅĝŅĨŇȮĺŅĶŃĮƖȮ
0343ů0347ŵȮĬńĔĺŇěńĵȮTIIS ĴŋƞĚŏĬƟĬıńĥĬŅĨńĺĝňŘĺńħĽņľĶńĭĔŅĶĺńħŐĸŃĨŇħĨŅĴ
ėĺŅĴĽņŏĶŖěĕŀĚĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŒĝƟĪĶńıĵŅĔĶŐĸŃĔŅĶıńĥĬŅ
ŏĪėőĬőĸĵňȮĶĺĴœĮĩŉĚĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮőħĵĮĶŃŏĴŇĬ
ėƞŅĽńħĽƞĺĬĔŅĶĮĸƞŀĵĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢĨƞŀĴŌĸėƞŅŏıŇŗĴĪŅĚŏĻĶļģĔŇěŒĬ
ľĬƞĺĵ ĨńĺĝňŘĺńħȮ7.2./ȮėņĬĺĦěŅĔĔŅĶĬņĮĶŇĴŅĦĔŅĶĮĸƞŀĵėŅĶƢĭŀĬœħŀŀĔœĞħƢ
ěŅĔĳŅėıĸńĚĚŅĬŒĬľĬƞĺĵĔŇőĸĔĶńĴȮľŅĶĔńĭȮėƞŅįĸŇĨĳńĦĤƢĴĺĸĶĺĴ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĳŅĵŒĬĮĶŃŏĪĻȮŒĬľĬƞĺĵĳŅĺŃŏĽĴŀĳŅėĕŀĚŀņĬŅěĞŊŘŀŏĪňĵĭŏĪƞŅħŀĸĸƞŅĽľĶńģ
ŒĬĮƖģŅĬȮı,Ļ,Ȯ034.ȮľĶŊŀȮė,Ļ,Ȯ0./5 (GDP PPP in constant 2017 USD) 
ĽņľĶńĭĳŅĺŃŏĽĴŀĳŅėĕŀĚŀņĬŅěĞŊŘŀȮľĶŊŀȮpurchasing power parity (PPP) 
ĬńŘĬĔĸƞŅĺŀňĔĬńĵľĬŉŗĚėŊŀȮĮĶŃĽŇĪīŇįĸĕŀĚŏĚŇĬĪňŗŏĮƦĬĔŅĶĮĶŃĴŅĦĔŅĶőħĵŒĝƟ 
ĶŅėŅĽŇĬėƟŅŐĸŃĭĶŇĔŅĶŒĬĽľĶńģŀŏĴĶŇĔŅŏĮƦĬģŅĬŒĬĔŅĶėņĬĺĦȮőħĵ 
ĔŅĶėņĬĺĦħńĚĔĸƞŅĺĽŃĪƟŀĬĩŉĚĳŅıĶĺĴĕŀĚĶŃĭĭŏĻĶļģĔŇěĳŅĵŒĬĮĶŃŏĪĻȮ
ĔŅĶėņĬĺĦĨńĺĝňŘĺńħȮ7.2./ ĬńĔĺŇěńĵœħƟħņŏĬŇĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏıŊŗŀŒľƟ
ĭĶŇĔŅĶĕƟŀĴŌĸŐĸŃĬņįĸĔŅĶĻŉĔļŅĽƞĚœĮĵńĚĔĶŃĪĶĺĚĔŅĶĨƞŅĚĮĶŃŏĪĻ 
ŏıŊŗŀĶĺĭĶĺĴŐĸŃěńħĽƞĚĶŅĵĚŅĬœĮĵńĚŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇĨƞŀœĮȮĪńŘĚĬňŘœħƟĬņ 
įĸĔŅĶĻŉĔļŅĺŇěńĵœĮŒĝƟĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅŒĬĔŅĶĨńŘĚŏĮƚŅľĴŅĵȮŒĬĶŅĵĚŅĬ
ĔĶŀĭėĺŅĴĶƞĺĴĴŊŀĺƞŅħƟĺĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&United Nations Sustainable 
Development Cooperation Framework ů UNSDCF) ŐĸŃŏĮƚŅľĴŅĵ 
ĔŅĶıńĥĬŅőħĵŒĝƟĨńĺĝňŘĺńħȮ7.2./ȮĪňŗŐĽħĚėƞŅģŅĬ (Baseline) ŐĸŃėƞŅŏĮƚŅľĴŅĵȮ
&Target) ŒĬĮƖȮ035.ȮĞŉŗĚėƞŅĪňŗėņĬĺĦœħƟĽŅĴŅĶĩĬņŒĝƟĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ
ĔņľĬħŐįĬĔĶŀĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĽņľĶńĭĮĶŃŏĪĻœĪĵŒĬĸņħńĭĩńħœĮ 

įŌƟĪňŗĽĬŒěĬņȮAPI œĮŒĝƟĚŅĬŐĸŃıńĥĬŅĨƞŀĵŀħȮ
ŏĝƞĬȮȮĬńĔıńĥĬŅĶŃĭĭ,ȮĭĶŇļńĪȮSME/ ĭĶŇļńĪ
ıńĥĬŅȮAI, ĬńĔŏĶňĵĬ-ĬńĔĻŉĔļŅ 

ŴAI for Thai PlatformŵȮėŊŀȮŐıĸĨĲŀĶƢĴĔŅĶŒľƟĭĶŇĔŅĶŏĪėőĬőĸĵň
ĮƤĠĠŅĮĶŃħŇļģƢĽńĠĝŅĨŇœĪĵȮĞŉŗĚĮƤěěŋĭńĬĬňŘĵńĚœĴƞĴňŐıĸĨĲŀĶƢĴĕŀĚœĪĵĪňŗ 
ĶŀĚĶńĭĳŅļŅœĪĵȮĩƟŅľŅĔĬńĔĺŇěńĵŐĸŃĬńĔıńĥĬŅĨƟŀĚĔŅĶŒĝƟĚŅĬĨƟŀĚıńĥĬŅĕŉŘĬ
ŏŀĚŐĸŃĬńĔĺŇěńĵ-ĬńĔıńĥĬŅĽƞĺĬŒľĠƞĴńĔěŃĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃěņĔńħ 
ŀĵŌƞŒĬŏĶŊŗŀĚĪňŗĨĬŏŀĚĺŇěńĵıńĥĬŅŏĪƞŅĬńŘĬœĴƞĴňĮĶŃĽĭĔŅĶĦƢŐĸŃœĴƞŏĝňŗĵĺĝŅĠŒĬĔŅĶ
ŀŀĔŐĭĭĭĶŇĔŅĶĪňŗĽŅĴŅĶĩĶŀĚĶńĭįŌƟŒĝƟĚŅĬěņĬĺĬĴŅĔȮħƟĺĵŏľĨŋĬňŘĚŅĬĺŇěńĵĪňŗ
ŏįĵŐıĶƞĽƞĺĬŒľĠƞěŉĚĴńĔěŃŏĔŇħĮƤĠľŅŒĬŏĝŇĚĕŀĚĮĶŃĽŇĪīŇĳŅıĔŅĶŒľƟĭĶŇĔŅĶȮ
ĩŉĚŐĴƟįĸĚŅĬĬńŘĬȮŕȮěŃĴňėŋĦĳŅıŒĬŏĝŇĚĪķļġňĽŅĴŅĶĩĪņĚŅĬœħƟħň 
ŒĬĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĨƞĽņľĶńĭĔŅĶŒľƟĭĶŇĔŅĶĶŃħńĭŀŋĨĽŅľĔĶĶĴľĶŊŀ 
ĔŅĶŒĝƟĚŅĬŏĝŇĚĽŅīŅĶĦŃĮĶŃőĵĝĬƢĪňŗĴňįŌƟŒĝƟěņĬĺĬĴŅĔĴńĔŏĔŇħĮƤĠľŅŐĸŃĪņŒľƟ
œĴƞĽŅĴŅĶĩŒľƟĭĶŇĔŅĶœħƟĨŅĴĪňŗėŅħľĺńĚœĺƟȮĬńĔĺŇěńĵȮNECTEC œħƟıńĥĬŅȮAI For 
Thai Platform ŏıŊŗŀĽĶƟŅĚĴŅĨĶģŅĬĔŅĶŒľƟĭĶŇĔŅĶĚŅĬĺŇěńĵŒľƟŏĮƦĬĴŅĨĶģŅĬ
ŏħňĵĺĔńĬȮőħĵŏĮƦĬŐıĸĨĲŀĶƢĴĽņľĶńĭŏįĵŐıĶƞįĸĚŅĬĺŇěńĵŒĬĸńĔļĦŃĕŀĚȮWeb 
API ħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢĪňŗŒĝƟĚŅĬĚƞŅĵĽŃħĺĔȮĽŀħėĸƟŀĚĔńĭĔĶŃĭĺĬĔŅĶ
ĪņĚŅĬĕŀĚȮĬńĔĺŇěńĵȮĬńĔıńĥĬŅȮŐĸŃįŌƟĪňŗĽĬŒěĬņȮAPI œĮŒĝƟĚŅĬŐĸŃıńĥĬŅ 
ĨƞŀĵŀħȮőħĵŐıĸĨĲŀĶƢĴěŃĶŀĚĶńĭįĸĚŅĬĺŇěńĵĪňŗıńĥĬŅěŅĔŏėĶŊŗŀĚĴŊŀĪňŗŐĨĔĨƞŅĚȮ
ŐĔƟĮƤĠľŅěŋħŀƞŀĬŏĶŊŗŀĚĮĶŃĽŇĪīŇĳŅıĔŅĶŒľƟĭĶŇĔŅĶŒľƟĽŅĴŅĶĩĶŀĚĶńĭĔŅĶŒĝƟĚŅĬ
ěŅĔįŌƟŒĝƟěņĬĺĬĴŅĔőħĵȮœĴƞŏĔŇħĮƤĠľŅĔŅĶĪņĚŅĬȮŀňĔĪńŘĚĝƞĺĵŒľƟĨŇħĨŅĴ 
ĮĶŇĴŅĦĔŅĶŒĝƟĚŅĬŐĨƞĸŃĭĶŇĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĪňŗĽņėńĠĝƞĺĵ 
ĸħĳŅĶŃĚŅĬĪňŗœĴƞŒĝƞėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚĬńĔĺŇěńĵȮŏıŊŗŀĨŀĭőěĪĵƢėĺŅĴĨƟŀĚĔŅĶŒĝƟ
ĚŅĬŒĬĮĶŃŏĪĻœĪĵȮŏĮƕħŒľƟĭĶŇĔŅĶȮAPI ħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢȮĭĬȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

www.aiforthai.in.th ŏıŊŗŀŒľƟĬńĔıńĥĬŅĬņœĮĨƞŀĵŀħȮĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅȮ
ŐŀĮıĸŇŏėĝńĬŒľƟŏĔŇħĮĶŃőĵĝĬƢĪńŘĚŒĬŏĝŇĚīŋĶĔŇěŐĸŃĽńĚėĴĲĶňėĶŀĭėĸŋĴȮ1ȮħƟŅĬȮ
œħƟŐĔƞȮŏĪėőĬőĸĵňħƟŅĬĕƟŀėĺŅĴ-ĳŅļŅȮ01ȮĭĶŇĔŅĶȮħƟŅĬĔŅĶĮĶŃĴĺĸįĸĳŅıȮ/5Ȯ
ĭĶŇĔŅĶȮŐĸŃȮħƟŅĬŏĽňĵĚŐĸŃŐĝĨĭŀĪȮ/.ȮĭĶŇĔŅĶȮĶĺĴĪńŘĚĽŇŘĬȮ3.ȮĭĶŇĔŅĶȮ
ĮƤěěŋĭńĬĴňĵŀħĔŅĶŏĶňĵĔŒĝƟĚŅĬȮ&Request) ĔĺƞŅȮ1.ȮĸƟŅĬėĶńŘĚȮįŌƟĸĚĪŃŏĭňĵĬ 
ŒĝƟĚŅĬ &Developers) 7*/37ȮėĬȮőħĵĵńĚŒĝƟĚŅĬĨƞŀŏĬŊŗŀĚĝƞĺĚȮ1ȮŏħŊŀĬĸƞŅĽŋħȮ
&Active Developer) ěņĬĺĬȮ2.7ȮėĬȮŐĸŃŒľƟĭĶŇļńĪŏŀĔĝĬȮľĶŊŀıńĬīĴŇĨĶ 
ĴŅŏĮƕħŒľƟĭĶŇĔŅĶȮAPI ĭĬȮAI For Thai őħĵĮƤěěŋĭńĬĴňȮ/0ȮĭĶŇĔŅĶȮįĸĔĶŃĪĭ
ħƟŅĬŏıŇŗĴĪńĔļŃŒĬĔŅĶıńĥĬŅĨƞŀĵŀħěŅĔĔŅĶŒĝƟĚŅĬȮService API /'ȮĮƖȮ
0342ȮĴŌĸėƞŅĔĺƞŅȮ02ȮĸƟŅĬĭŅĪȮ&ėŇħěŅĔĵŀħĔŅĶŒĝƟĭĶŇĔŅĶȮ7ȮĔ,ĵ,Ȯ0340ȮůȮ06Ȯ
Ĕ,ı,Ȯ0342'Ȯ0'ȮĮƖȮ0343ȮĴŌĸėƞŅĔĺƞŅȮ0ȮĸƟŅĬĭŅĪȮ&ėŇħěŅĔĵŀħĔŅĶŒĝƟĭĶŇĔŅĶȮ/Ȯ
Ĵň,ė,Ȯ0342ȮůȮ06ȮĔ,ı,Ȯ0343'ȮįĸĔĶŃĪĭħƟŅĬĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶŀĭĶĴȮěŅĔ
ĔŅĶŏįĵŐıĶƞėŀĶƢĽŀŀĬœĸĬƢȮTraining Ai for Thai ĪŅĚĝƞŀĚȮYouTube 
ĕŀĚŏĬėŏĪėĪńŘĚľĴħȮ/5ȮĶŅĵĔŅĶ /'ȮĮƖȮ0342ȮĴŌĸėƞŅĔĺƞŅȮ0,3ȮĸƟŅĬĭŅĪ 
&ėŇħěŅĔĵŀħĔŅĶŒĝƟĭĶŇĔŅĶȮ7ȮĔ,ĵ,Ȯ0340ȮůȮ06ȮĔ,ı,Ȯ0342'Ȯ0'ȮĮƖȮ0343 
ĴŌĸėƞŅĔĺƞŅȮ0,3ȮĸƟŅĬĭŅĪȮ&ėŇħěŅĔĵŀħĔŅĶŒĝƟĭĶŇĔŅĶȮ/ȮĴň,ė,Ȯ0342ȮůȮ06ȮĔ,ı,Ȯ
0343' 

ŏĔļĨĶĔĶįŌƟŏĸňŘĵĚįŉŘĚȮĭƟŅĬľĬŀĚĝƟŅĚėŊĬȮĨņĭĸ
ľĬŀĚĝƟŅĚėŊĬȮŀņŏĳŀŏĴŊŀĚĸņıŌĬȮěńĚľĺńħ
ĸņıŌĬȮŐĸŃŒĬıŊŘĬĪňŗěńĚľĺńħŏĝňĵĚŒľĴƞ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĔŅĶįĸŇĨŀŅľŅĶŏĽĶŇĴıĸńĚĚŅĬěŅĔĸņœĵĨĔŏĔĶħ
ŏĮƦĬŀŅľŅĶŏĸňŘĵĚįŉŘĚıńĬīŋƢŒĬķħŌĪňŗĕŅħŐėĸĬŵȮŏĬŊŗŀĚěŅĔŒĬĝƞĺĚĮĸŅĵķħŌİĬȮ
&ŏħŊŀĬȮĔ,ė,Ȯ- Ĕ,ĵ,'ȮĨƞŀķħŌľĬŅĺȮ&ŏħŊŀĬȮĨ,ė,Ȯ- Ĵ,ė,'ȮŏĮƦĬĝƞĺĚĪňŗŐľĸƞĚıŊĝŀŅľŅĶ
ĨŅĴīĶĶĴĝŅĨŇœĴƞŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚįŉŘĚȮŏĔļĨĶĔĶįŌƟŏĸňŘĵĚįŉŘĚěŉĚĨƟŀĚ 
ŒľƟŀŅľŅĶŏĽĶŇĴŐĔƞįŉŘĚȮőħĵĔŅĶĬņĬŘņĨŅĸĪĶŅĵĴŅįĽĴŒľƟŏĕƟŅĔńĬĔńĭĬŘņŒĬ
ŀńĨĶŅĽƞĺĬȮ/8/ȮŐĸŃĬņœĮŏĮƦĬŀŅľŅĶŏĸňŘĵĚįŉŘĚȮŏıŊŗŀŒľƟįŉŘĚœħƟĶńĭŀŅľŅĶŏıňĵĚıŀ 
ĨƞŀėĺŅĴĨƟŀĚĔŅĶŐĸŃœĴƞĪŇŘĚĶńĚȮĞŉŗĚŏĔļĨĶĔĶěŃĨƟŀĚĸĚĪŋĬŒĬĽƞĺĬĕŀĚėƞŅĬŘņĨŅĸ
ĪĶŅĵŒĬĪŋĔȮŕȮĮƖőħĵŏĜĸňŗĵŐĸƟĺŏĔļĨĶĔĶěŃĴňĨƟĬĪŋĬĬŘņĨŅĸĪĶŅĵĽņľĶńĭ 
ŏĸňŘĵĚįŉŘĚĮĶŃĴŅĦȮ3.ȮĔŇőĸĔĶńĴ-ĶńĚ-ĮƖėŇħŏĮƦĬĴŌĸėƞŅȮ/,/..ȮĭŅĪ-ĶńĚ-ĮƖȮ
AGRITECȮĶƞĺĴĔńĭȮĻŌĬĵƢĽƞĚŏĽĶŇĴŏĪėőĬőĸĵňĔŅĶŏĔļĨĶħƟŅĬŐĴĸĚŏĻĶļģĔŇěȮ
ěńĚľĺńħŏĝňĵĚŒľĴƞȮŐĸŃȮĽĩŅĭńĬĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĬņĚŅĬĺŇěńĵȮŴĔŅĶŒĝƟĬŘņŏĝŊŗŀĴěŅĔ
ĸņœĵŏĮƦĬŀŅľŅĶŏĸňŘĵĚįŉŘĚıńĬīŋƢŵȮĪňŗȮĽĺĪĝ,ŒľƟĪŋĬŐĔƞȮħĶ,ĭŅěĶňĵƢȮĜńĨĶĪŀĚȮ
ĽĩŅĭńĬĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴňĔŅĶŀĭĶĴŒľƟŐĔƞŏĔļĨĶĔĶįŌƟŏĸňŘĵĚįŉŘĚŒĬěńĚľĺńħŏĝňĵĚŒľĴƞ
ŐĸŃěńĚľĺńħĸņıŌĬȮĔƞŀĬĔŅĶŀĭĶĴȮ: ĺŇĽŅľĔŇěĝŋĴĝĬŐĮĸĚŒľĠƞįŉŘĚŀņŏĳŀŏĴŊŀĚ
ĸņıŌĬȮŏĸňŘĵĚįŉŘĚŏĜĸňŗĵĮĶŃĴŅĦȮ/,3..ȮĶńĚ-ĮƖȮ&įĸŇĨĬŘņįŉŘĚœħƟȮ25 ĨńĬ-ĮƖ' ĴňĨƟĬĪŋĬȮ
/*43.*...ȮĭŅĪ-ĮƖȮ&ĬŘņŏĝŊŗŀĴĬŘņĨŅĸĪĶŅĵŀńĨĶŅȮ/8/'ȮȮľĸńĚĔŅĶŀĭĶĴ : ĕƟŀĴŌĸȮ
&Ĕ,ė,Ȯ0342ȮůȮĴ,ė,Ȯ0343'ȮĴňĨƟĬĪŋĬĸħĸĚŏľĸŊŀȮ753*...ȮĭŅĪ-ĮƖȮ&ĬŘņŏĝŊŗŀĴ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĸņœĵĨĔŏĔĶħ)ĬŘņĨŅĸĪĶŅĵ)ĔĶħŏŀĬœĞĴƢ'ȮĪņŒľƟĨƟĬĪŋĬĸħĸĚȮ453,...ȮĭŅĪ-
ĮƖ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗȮľĴŌƞĭƟŅĬĬŘņĞńĭȮĨņĭĸĽĶŃ
ĕĺńĠȮŀņŏĳŀŏĴŊŀĚĽĶŃŐĔƟĺȮěńĚľĺńħĽĶŃŐĔƟĺ 

ŴŏĪėőĬőĸĵňĔŅĶĮĸŌĔŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔœĴƟœįƞŀĵƞŅĚĵńŗĚĵŊĬŵ AGRITEC 
ĶƞĺĴĔńĭĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĽĶŃŐĔƟĺȮŐĸŃŀĚėƢĔŅĶĭĶŇľŅĶĽƞĺĬĨņĭĸ 
ĽĶŃĕĺńĠȮŀ,ŏĴŊŀĚȮě,ĽĶŃŐĔƟĺȮěńħŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŏĶŊŗŀĚȮĔŅĶĮĸŌĔœįƞȮŐĸŃ
ĔŅĶįĸŇĨœįƞŏĻĶļģĔŇěŐĭĭėĶĭĺĚěĶȮŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıŐĸŃĔŅĶěńħĔŅĶīŋĶĔŇě 
œįƞœĴƟŏĻĶļģĔŇěĝŋĴĝĬŒľƟŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĔŅĶŒĝƟĮĶŃőĵĝĬƢŒĬħƟŅĬ
ĨƞŅĚȮŕȮŐĔĬĬņįŌƟĮĸŌĔœįƞœħƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔŅĶĮĸŌĔœįƞȮĔŅĶħŌŐĸěńħĔŅĶȮ
ŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔœĴƟœįƞŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĵńŗĚĵŊĬȮŐĸŃŏĮƕħőŀĔŅĽ
ŒľƟįŌƟŏĕƟŅŀĭĶĴłȮœħƟŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĬņœĮĮĶŃĵŋĔĨƢŒĝƟ
ŒľƟŏĔŇħĮĶŃőĵĝĬƢŒĬĔŅĶħŌŐĸĽĺĬœįƞĨƞŀœĮȮőħĵĴňŏĔļĨĶĔĶŐĔĬĬņįŌƟĮĸŌĔœįƞ
ěņĬĺĬȮ1ȮĶŋƞĬȮĶŋƞĬĸŃȮ/3ȮėĬȮĶĺĴěņĬĺĬȮ23ȮėĬȮŏĕƟŅĶƞĺĴŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶȮ
įĸĔŅĶħņŏĬŇĬĔŅĶľĸńĚĔŅĶŀĭĶĴȮıĭĺƞŅŏĔļĨĶĔĶŐĔĬĬņĪňŗŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴłȮ
ĮĶńĭıŊŘĬĪňŗĮĶŃĴŅĦȮ/.ȮœĶƞȮĕŀĚėĶŀĭėĶńĺȮŏıŊŗŀŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶŀĭĶĴłȮŐĸŃ
ĚŅĬĺŇěńĵœĮĮĶńĭĮĶŃĵŋĔĨƢŐĸŃĪħĸŀĚŒĝƟħƟĺĵĨĬŏŀĚĮĸŌĔĽĺĬœįƞĪňŗĭƟŅĬŏĔŅŃ 
Ĩ,ľĬŀĚľĺƟŅȮŀ,ŏĕŅĜĔĶĶěƢȮě,ĽĶŃŐĔƟĺȮőħĵĮĸŌĔœįƞěņĬĺĬȮ/.ȮœĶƞȮĽĶƟŅĚœħƟȮħńĚĬňŘȮ 
- ĮƖȮ0343ȮĮĶŃĴŅĦěņľĬƞŅĵĔŇŗĚĨŀĬȮ73.*...ȮĭŅĪ 
-ȮĮƖȮ0343ȮĴňĶŅĵœħƟěŅĔĔŅĶĕŅĵĩƞŅĬœĭőŀĝŅĶƢȮ4..*...ȮĭŅĪȮ 
-ȮĮƖȮ0343ȮĴňĶŅĵœħƟěŅĔĔŅĶĕŅĵĬŘņĽƟĴėĺńĬœĴƟĔĸńŗĬȮ/0.*...ȮĭŅĪ 
-ȮĶĺĴĶŅĵœħƟŒĬĮƖȮ0343ȮĶĺĴŏĮƦĬȮ/,45.,...ȮĭŅĪ 
ěŅĔĬńŘĬȮėŋĦĮĶŃĽŅĬĬņœĭőŀĝŅĶƢĴŅŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĭņĶŋĚħŇĬĸħĔŅĶŒĝƟ
ĮŋƜĵŏėĴňŏıŊŗŀŒĝƟŒĬĽĺĬœįƞȮŐĸŃėŋĦĮĶŃĽŅĬłȮěŃŏĮƦĬŐĔĬĬņŒĬĔŅĶŏįĵŐıĶƞ
ėĺŅĴĶŌƟŐĔƞŏĔļĨĶĔĶŒĬěńĚľĺńħĽĶŃŐĔƟĺȮĨƞŀœĮȮěŅĔĔŅĶĶƞĺĴħņŏĬŇĬĚŅĬ
őėĶĚĔŅĶłȮŐĸŃĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬĔŅĶĮĸŌĔŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔ
œĴƟœįƞŀĵƞŅĚĵńŗĚĵŊĬȮĪņŒľƟĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĽĶŃŐĔƟĺœħƟěńħĞŊŘŀ 
ıńĬīŋƢœįƞĞŅĚľĴƞĬĬĺĸĶŅĝŇĬňȮĽƞĚŏĽĶŇĴŒľƟŏĔļĨĶĔĶĮĸŌĔœįƞȮĕĵŅĵıŊŘĬĪňŗĔŅĶĮĸŌĔœįƞȮ
ŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŏĶŊŗŀĚĔŅĶįĸŇĨœįƞŐĭĭėĶĭĺĚěĶȮŒĬĮƖȮ0343ȮěņĬĺĬȮ
5,5..,...ȮĭŅĪ 

ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗěńĚľĺńħĬƞŅĬ 
/'ȮŀņŏĳŀŏĴŊŀĚĬƞŅĬ 

- ĭƟŅĬŏĕŊŗŀĬŐĔƟĺȮĨņĭĸĩŊĴĨŀĚ 
- ĭƟŅĬħŀĬĴŌĸıńĥĬŅȮĨņĭĸħŌƞŒĨƟ 
- ĭƟŅĬĨŅŐĺĬȮĨņĭĸŏĶŊŀĚ 
- ĭƟŅĬĻĶňĬŅĮƙŅĬȮĨņĭĸŏĶŊŀĚ 

0'ȮŀņŏĳŀŏĺňĵĚĽŅȮ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢĕƟŅĺŏľĬňĵĺĬƞŅĬȮ37ȮŐĭĭŀŇĬĪĶňĵƢŵȮAGRITEC 
ĶƞĺĴĔńĭĬńĔĺŇěńĵȮBIOTEC ĩƞŅĵĪŀħėĺŅĴĶŌƟŏıŊŗŀĵĔĶŃħńĭėĺŅĴŏĕƟŅŒě 
ĕŀĚŏĔļĨĶĔĶěŅĔŏĔļĨĶĔĶŒĬŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŕȮĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶįĸŇĨ
ŏĴĸŖħıńĬīŋƢĪńŘĚĶŃĭĭȮŏıŊŗŀŒľƟĔĸŋƞĴŏĔļĨĶĔĶįŌƟįĸŇĨŏĴĸŖħıńĬīŋƢȮĴňėĺŅĴŏĕƟŅŒěŐĸŃ
ĽŅĴŅĶĩıńĥĬŅıńĬīŋƢĕƟŅĺœħƟőħĵŒĝƟĔĶŃĭĺĬĔŅĶĴňĽƞĺĬĶƞĺĴŐĸŃĔŅĶĭŌĶĦŅĔŅĶ
ėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮŏĔļĨĶĔĶȮĬńĔĺŇĝŅĔŅĶŐĸŃĬńĔĺŇěńĵȮĞŉŗĚěŃĮĶŃĔŀĭħƟĺĵȮ
ĔŅĶıńĥĬŅıńĬīŋƢĕƟŅĺȮĮĶŃŏĴŇĬıńĬīŋƢĕƟŅĺȮĔŅĶĨĶĺěĽŀĭŏĴĸŖħıńĬīŋƢĕƟŅĺȮőħĵ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

- ĭƟŅĬĬŅŏėňĵĬȮĨņĭĸěŀĴěńĬĪĶƢ 
- ĭƟŅĬĭŋĠŏĶŊŀĚȮĨņĭĸœľĸƞĬƞŅĬ 
- ĭƟŅĬĮĚĽĬŋĔŒľĴƞȮĨņĭĸĮĚĽĬŋĔ 

1'ȮŀņŏĳŀĳŌŏıňĵĚ 
- ĭƟŅĬĭŋĮįŅĶŅĴȮĨņĭĸİŅĵŐĔƟĺ 
- ĭƟŅĬĮƤĺĝńĵȮĨņĭĸİŅĵŐĔƟĺ 
- ĭƟŅĬĶŅļġĶƢĽŅĴńėėňȮĨņĭĸŏĴŊŀĚěńĚ 
- ĭƟŅĬľŅħŏėŖħȮĨņĭĸŏĴŊŀĚěńĚ 

2'ȮŀņŏĳŀĽńĬĨŇĽŋĕ 
- ĭƟŅĬĮƙŅŀƟŀĵȮĨņĭĸĮƙŅŐĸĺľĸĺĚ 

3'ȮŀņŏĳŀŐĴƞěĶŇĴ 
- ĭƟŅĬĬŘņıŅĚȮĨņĭĸĬŘņıŅĚ 

įƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟőĶĚŏĶňĵĬĝŅĺĬŅȮŐĭƞĚĕńŘĬĨŀĬĔŅĶŏĶňĵĬĶŌƟŏĮƦĬȮ3ȮėĶńŘĚȮ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŐĔƞŏĔļĨĶĔĶȮ/76ȮėĬȮĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵň
ŏĔļĨĶĔĶĵńĚœĴƞĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵŏĴĸŖħıńĬīŋƢĕƟŅĺȮľĸńĚĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮĶŀĭĔŅĶįĸŇĨȮĔ,ė,Ȯ+Ȯī,ė,Ȯ0341Ȯ+ȮĔĸŋƞĴŏĔļĨĶĔĶœħƟįĸįĸŇĨŏĴĸŖħ
ıńĬīŋƢȮ32*/..ȮĔŇőĸĔĶńĴȮ&/ȮĮƖȮĮĸŌĔĕƟŅĺœħƟȮ/ȮĶŀĭ' +ȮĶŅėŅĕŅĵȮ06ȮĭŅĪ-Ĕ,Ĕ,Ȯ
ĔĸŋƞĴŏĔļĨĶĔĶĴňĶŅĵœħƟȮ/*3/2*6..ȮĭŅĪ +ȮĶŀĭĔŅĶįĸŇĨȮĴŇ,ĵ,ȮůȮī,ė,Ȯ0342Ȯ+Ȯ
ĔĸŋƞĴŏĔļĨĶĔĶœħƟįĸįĸŇĨŏĴĸŖħıńĬīŋƢȮ/36*6.1ȮĔŇőĸĔĶńĴȮ&/ȮĮƖȮĮĸŌĔĕƟŅĺœħƟȮ/Ȯ
Ķŀĭ'Ȯ+ȮĶŅėŅĕŅĵȮ06ȮĭŅĪ-Ĕ,Ĕ,ȮĔĸŋƞĴŏĔļĨĶĔĶĴňĶŅĵœħƟȮ2,224,262ȮĭŅĪ 

ĔĸŋƞĴŏĔļĨĶŀŇĬĪĶňĵƢıŅĶĺĵĭƟŅĬėņŐĔƟĺȮĨņĭĸ
ŀŋħĴıĶȮŀņŏĳŀŏİƚŅœĶƞȮěńĚľĺńħľĬŀĚėŅĵ 

ŴŏĪėőĬőĸĵňĔŅĶįĸŇĨľŀĴŐĕĔėŋĦĳŅıŐĭĭĮĸŀħĳńĵŵȮAGRITEC ĶƞĺĴĔńĭ
ĽņĬńĔĚŅĬĔŅĶĮĢŇĶŌĮĪňŗħŇĬŏıŊŗŀŏĔļĨĶĔĶĶĴěńĚľĺńħľĬŀĚėŅĵȮĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňĔŅĶįĸŇĨľŀĴŐĕĔėŋĦĳŅıŐĭĭĮĸŀħĳńĵȮŏıŊŗŀŏĮƦĬıŊĝĪŅĚŏĸŊŀĔĪňŗ
ĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟŒľƟŐĔƞŏĔļĨĶĔĶȮĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶ
ĵńĚœĴƞœħƟĮĸŌĔľŀĴŐĕĔȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĽĴŅĝŇĔĔĸŋƞĴłȮĬņ 
ŀĚėƢėĺŅĴĶŌƟĔŅĶįĸŇĨľŀĴŐĕĔėŋĦĳŅıȮœĮŒĝƟŏĶŇŗĴĨńŘĚŐĨƞĔŅĶĺŅĚŐįĬĔŅĶįĸŇĨ
ľŀĴŐĕĔȮĔŅĶĽĶƟŅĚőĶĚŏĶŊŀĬŀĵƞŅĚĚƞŅĵĽņľĶńĭŏıŅŃĔĸƟŅľŀĴȮŏĨĶňĵĴŐĮĸĚĮĸŌĔȮ
ĔŅĶĮĶńĭĮĶŋĚĭņĶŋĚħŇĬȮĔŅĶįĸŇĨĮŋƜĵœĴƞĔĸńĭĔŀĚŐĸŃĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢĝƞĺĵĵƞŀĵ 
ĕŀĚŐĴƞőěƟȮĶĺĴĩŉĚĔŅĶįĸŇĨŐĸŃŒĝƟĝňĺĳńĦĤƢŒĬĔŅĶĮƚŀĚĔńĬŐĸŃěńħĔŅĶőĶėŐĴĸĚ
œħƟŀĵƞŅĚĩŌĔĨƟŀĚȮįĸįĸŇĨŒĬķħŌĔŅĸȮ0341-0342ȮŏĔļĨĶĔĶĴňĶŅĵœħƟěŅĔ 
ĔŅĶěņľĬƞŅĵįĸįĸŇĨȮ/22*66.ȮĭŅĪȮőħĵįĸŇĨľŀĴŐĕĔœħƟ ĪńŘĚľĴħȮ0*3..Ȯ
ĔŇőĸĔĶńĴĨƞŀıŊŘĬĪňŗĮĸŌĔȮ203ȮĨŅĶŅĚŏĴĨĶȮĕŅĵĽƞĚŒľƟȮĭ,ėŇĺıňȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ
ĶŅėŅĔŇőĸĔĶńĴĸŃȮ04ȮĭŅĪȮĴňĶŅĵœħƟȮ43*...ȮĭŅĪȮŐĸŃĕĬŅħĨŗņĔĺƞŅȮ3,3Ȯ
ŏĞĬĨŇŏĴĨĶȮ/*775ȮĔŇőĸĔĶńĴĕŅĵŒĬĨĸŅħĝŋĴĝĬȮŐĸŃĨĸŅħŀŀĬœĸĬƢȮĔŇőĸĔĶńĴĸŃȮ
2.ȮĭŅĪȮĴňĶŅĵœħƟȮ57,66.ȮĭŅĪȮįĸįĸŇĨŒĬķħŌĔŅĸȮ0342-0343ȮŏĔļĨĶĔĶĴň
ĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸįĸŇĨȮ50*7..ȮĭŅĪȮőħĵįĸŇĨľŀĴŐĕĔœħƟĪńŘĚľĴħȮ
/*236ȮĔŇőĸĔĶńĴĨƞŀıŊŘĬĪňŗĮĸŌĔȮ2.3ȮĨŅĶŅĚŏĴĨĶȮįĸįĸŇĨĪńŘĚľĴħŒĬĶŀĭĬňŘ
ŏĔļĨĶĔĶĕŅĵŒĬĨĸŅħĝŋĴĝĬȮĨĸŅħŀŀĬœĸĬƢȮŐĸŃĨĸŅħŏĞŖĬĪĶńĸŒĬ 
ěńĚľĺńħŀŋħĶīŅĬňȮĶŅėŅĔŇőĸĔĶńĴĸŃȮ3.ȮĭŅĪȮŏľĨŋĪňŗįĸįĸŇĨĸħĸĚŏĬŊŗŀĚěŅĔĮƤĠľŅ
őĶėŐĴĸĚĶŃĭŅħĪņĸŅĵįĸįĸŇĨȮŐĴƟŒĝƟĽŅĶĝňĺĳńĦĤƢĮƚŀĚĔńĬŐĸŃěńħĔŅĶőĶėŐĸƟĺ
ĔŖĨŅĴ 

ĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴįƟŅĪŀȮĭƟŅĬĔƟŀĪŋƞĚȮĨņĭĸ
ĔƟŀȮŀņŏĳŀĸňŘȮěńĚľĺńħĸņıŌĬ 

ŴŏĪėőĬőĸĵňįƟŅĪŀıŊŘĬŏĴŊŀĚŵȮAGRITEC ĶƞĺĴĔńĭĻŌĬĵƢĮĶŃĽŅĬĚŅĬ
ĔĶŃĪĶĺĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĮĶŃěņĳŌĴŇĳŅėȮĳŅėŏľĬŊŀĨŀĬĭĬȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

&Ļĺĳ,/'ȮŐĸŃȮĻŌĬĵƢĺŇĝŅĔŅĶŏĪėőĬőĸĵňĽŇŗĚĪŀıŊŘĬĭƟŅĬȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœħƟ
ěńħĔŇěĔĶĶĴıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴįŌƟĪŀįƟŅĭƟŅĬĔƟŀĪŋƞĚȮĽŌƞĔŅĶĕĵŅĵįĸĚŅĬħƟŅĬ 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĺŇěńĵĨƞŀěŅĔĝŋĴĝĬĨƟĬŐĭĭȮőħĵĩƞŅĵĪŀħŏĪėőĬőĸĵňıńĥĬŅ
ĻńĔĵĳŅıįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬĽŇŗĚĪŀȮĽƞĚŏĽĶŇĴŐĸŃĽĶƟŅĚőŀĔŅĽ 
ŏıŊŗŀėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬȮŐĸŃėĺŅĴĴńŗĬėĚŒĬŀŅĝňıȮĽĶƟŅĚ
ėĺŅĴĨĶŃľĬńĔĩŉĚĻŇĸĮĺńĥĬīĶĶĴėŋĦėƞŅĕŀĚĳŌĴŇĮƤĠĠŅĝŋĴĝĬȮŏĶŊŗŀĚŴĔŅĶĮƤƧĬ
ŏĽƟĬħƟŅĵİƚŅĵħƟĺĵĔŅĶĩňĭěńĔĶŵȮ&ĕŀĚŏħŇĴĺĚĸƟŀěŃľĴŋĬħƟĺĵĴŊŀľĴŋĬ'ȮŏıŊŗŀ 
ĔŅĶĮĶńĭŏĽƟĬŒĵİƚŅĵĪŀĴŊŀŒľƟĴňĕĬŅħĪňŗŏĸŖĔĸĚȮĪņŒľƟŒĝƟĺńĨĩŋħŇĭŒĬĔŅĶįĸŇĨĨƞŀĝŇŘĬ
ĬƟŀĵĸĚȮŐĨƞĽŅĴŅĶĩĽĶƟŅĚįĸŇĨĳńĦĤƢœħƟěņĬĺĬĴŅĔĕŉŘĬȮŏĽƟĬİƚŅĵĴňľĸŅĵĽňįĽĴĔńĬȮ
ŏĔŇħĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗĸħĨƟĬĪŋĬȮĽĶƟŅĚĶŅĵœħƟŐĸŃŏıŇŗĴĴŌĸėƞŅœħƟĴŅĔĕŉŘĬȮ
ĔƞŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĝŋĴĝĬĴňĶŅĵœħƟȮ4.,...ȮĭŅĪ-ĮƖȮľĸńĚĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮŒĬĮƖȮ034/ȮœĮŐĸƟĺĬńŘĬȮĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟŏĕƟŅĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬ
łȮœħƟȮ/0.,...ȮĭŅĪ-ĮƖȮěŅĔĬńŘĬŒĬĮƖȮ0340ȮĪŅĚĺŇĽŅľĔŇěĝŋĴĝĬĬņ 
ŀĚėƢėĺŅĴĶŌƟĴŅĽĶƟŅĚįĸŇĨĳńĦĤƢŏıŇŗĴėŋĦĽĴĭńĨŇıŇŏĻļħƟĺĵĬŅőĬŏĪėőĬőĸĵň
ėŋĦĽĴĭńĨŇĮƚŀĚĔńĬŐĭėĪňŏĶňĵȮĬŋƞĴȮŐĸŃĔĸŇŗĬľŀĴȮĽĶƟŅĚĶŅĵœħƟŒľƟĺŇĽŅľĔŇěĝŋĴĝĬȮ
0*1.7*3..ȮĭŅĪ-ĮƖ ŐĸŃĮƖȮ0341ȮĺŇĽŅľĔŇěĝŋĴĝĬěņľĬƞŅĵįĸŇĨĳńĦĤƢ 
ĽĶƟŅĚĶŅĵœħƟŐĔƞĺŇĽŅľĔŇěĝŋĴĝĬȮ0*1.7*3..ȮĭŅĪ-ĮƖ ŐĸŃĮƖȮ0342ȮĺŇĽŅľĔŇě
ĝŋĴĝĬěņľĬƞŅĵįĸŇĨĳńĦĤƢĽĶƟŅĚĶŅĵœħƟĽĶƟŅĚĶŅĵœħƟŐĔƞĺŇĽŅľĔŇěĝŋĴĝĬȮ5..,43.Ȯ
ĭŅĪȮ&ĶŅĵœħƟĸħĸĚŏĬŊŗŀĚěŅĔĽĩŅĬĔŅĶĦƢőėĺŇħ+/7' 

ĽņĬńĔĚŅĬȮıńĥĬŅĔŅĶĺŇěńĵĔŅĶŏĔļĨĶȮ
&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ- &ĽĺĔ,' 

ŴĔŅĶŒĝƟĮĶŃőĵĝĬƢĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬĕĵŃŀŅľŅĶěŅĔőėĶĚĔŅĶĺŇěńĵŐĸŃ 
ėŌƞĴŊŀłȮŏıŊŗŀěńħĪņŏĽƟĬģŅĬĮĶŇĴŅĦĕĵŃŀŅľŅĶĶŃħńĭĝŅĨŇŐĸŃħńĝĬňĕĵŃŀŅľŅĶ
ĶŃħńĭĝŅĨŇŵȮĬńĔĺŇěńĵ TIISȮœħƟĻŉĔļŅľŅĺŇīňĔŅĶĮĶŃŏĴŇĬĕĵŃŀŅľŅĶŒĬ 
ĶŃħńĭėĶńĺŏĶŊŀĬĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬŏĴŊŀĚȮĨŅĴĺŇīňĴŅĨĶģŅĬĽŅĔĸ 
ĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭŒĬĮƤěěŋĭńĬȮŒĝƟĺŇīňĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĕĵŃŀŅľŅĶĪňŗĻŉĔļŅ
ěŅĔĶŅĵĚŅĬȮFood Loss and Waste Accounting and Reporting 
Standard 0./1ȮŐĸŃȮTemplate & Method Ranking Tool 0./4ȮĕŀĚȮ
World Resources Institute (WRI)ȮĞŉŗĚĮĶŃŏĪĻœĪĵŒľƟėĺŅĴĽņėńĠ 
ħƟŅĬĔŅĶıńĥĬŅŏĴŊŀĚŀńěĜĶŇĵŃĪňŗĴňĶŌĮŐĭĭĕŀĚĔŅĶıńĥĬŅŏĴŊŀĚŏĮƦĬľƞĺĚőĞƞėŋĦėƞŅ
ĽňŏĕňĵĺȮŏĮƦĬŀňĔľĬŉŗĚĴŇĨŇħƟŅĬĔŅĶıńĥĬŅŐĭĭĵńŗĚĵŊĬȮŏıŊŗŀĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨ
ĕŀĚĮĶŃĝŅĔĶőĸĔȮěŅĔĮĶŇĴŅĦĕĵŃĴŌĸİŀĵĝŋĴĝĬŏıŇŗĴĕŉŘĬŒĬĪŋĔȮŕȮĮƖĕŀĚ
ĮĶŃŏĪĻœĪĵȮĶĺĴĩŉĚĔŅĶĶŅĵĚŅĬįĸŒĬĕƟŀĴŌĸħƟŅĬĮĶŇĴŅĦĕĵŃŀŅľŅĶ 
ĵńĚĕŅħĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗĝńħŏěĬĨŅĴľĸńĔĴŅĨĶģŅĬĽŅĔĸȮěŉĚŏĮƦĬĮƤĠľŅŒĬ 
ĔŅĶĬņĕƟŀĴŌĸĴŅŒĝƟŏĮƦĬģŅĬŒĬĔŅĶěńħĔŅĶŐĸŃĔņľĬħĬőĵĭŅĵȮħńĚĬńŘĬěŉĚĴň
ėĺŅĴĽņėńĠĪňŗĨƟŀĚıńĥĬŅŐĬĺĪŅĚĺŇīňĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĕĵŃŀŅľŅĶĪňŗ
ŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬŏĴŊŀĚĮĶŃŏĪĻœĪĵȮŏıŊŗŀěńħĪņĬőĵĭŅĵŏıŊŗŀ 
ĽĶƟŅĚėĺŅĴĨĶŃľĬńĔŐĸŃĔŅĶĮƚŀĚĔńĬĕĵŃŀŅľŅĶȮľĸńĚĔŅĶĩƞŅĵĪŀħĕƟŀĴŌĸŐĸŃ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĪėőĬőĸĵňŏıŊŗŀŒľƟĭĶŇĔŅĶĕƟŀĴŌĸŐĔƞĽņĬńĔĚŅĬıńĥĬŅĔŅĶĺŇěńĵĔŅĶŏĔļĨĶȮ
&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ-Ȯ&ĽĺĔ,'ȮĝƞĺĵŒľƟĪŅĚȮĽĺĔ,ȮĽŅĴŅĶĩĬņĕƟŀĴŌĸįĸ 
ĔŅĶĻŉĔļŅĺŇěńĵœĮŒĝƟĮĶŃĔŀĭĔŅĶĺŇěńĵěŅĔĔŅĶĻŉĔļŅĺŇīňĔŅĶĮĶŃŏĴŇĬ 
ĮĶŇĴŅĦĕĵŃŀŅľŅĶŒĬĶŃħńĭėĶńĺŏĶŊŀĬĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬŏĴŊŀĚȮ
őħĵŀƟŅĚŀŇĚĨŅĴŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬħƟĺĵĴŅĨĶģŅĬĽŅĔĸȮĪňŗįƞŅĬĔŅĶĪħĽŀĭ
ŐĸŃĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĮĶŃŏĴŇĬĕĵŃŀŅľŅĶĔńĭĔĶĦňĻŉĔļŅŒĬĶŃħńĭĝŋĴĝĬŏĴŊŀĚȮ
ŐĸŃĽŅĴŅĶĩĬņœĮĕĵŅĵįĸĨƞŀĵŀħŒĬĶŃħńĭĮĶŃŏĪĻœħƟ 

ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮŏĔļĨĶĽĺĬĬŀĔȮĨ,ĭŅĚ
ĵňŗĶĚėƢȮŀ,ĭŅĚėĬĪňȮě,ĽĴŋĪĶĽĚėĶŅĴ 

ŴĔŅĶĪņĭĸŖŀĔĽĔĶňĬŒĬĔŅĶıŇĴıƢĸŅĵŐĸŃĔŅĶĵƟŀĴėĶŅĴįĽĴĔńĭĽňīĶĶĴĝŅĨŇ
ěŅĔıŊĝŒĬĪƟŀĚĩŇŗĬŵȮĬńĔĺŇěńĵȮMTECȮĶƞĺĴĔńĭȮAGRITEC ĬņŀĚėƢėĺŅĴĶŌƟ 
ĔŅĶĪņĭĸŖŀĔĽĔĶňĬŒĬĔŅĶıŇĴıƢĸŅĵŐĸŃĔŅĶĵƟŀĴėĶŅĴįĽĴĔńĭĽňīĶĶĴĝŅĨŇ
ŒľƟŐĔƞĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮŏĔļĨĶĽĺĬĬŀĔȮě,ĽĴŋĪĶĽĚėĶŅĴȮŒľƟĽŅĴŅĶĩ 
ĪņĭĸŖŀĔĽĔĶňĬĽņľĶńĭŏĪėĬŇėĔŅĶıŇĴıƢŐĭĭȮsilk screen printingȮŐĸŃ 
ĔŅĶĵƟŀĴėĶŅĴŐĸŃĵƟŀĴėĶŅĴįĽĴĔńĭĽňīĶĶĴĝŅĨŇěŅĔıŊĝŒĬĪƟŀĚĩŇŗĬȮőħĵ 
ĬņŏĬŊŘŀėĶŅĴĴŅįĽĴĔńĭĬŘņħƞŅĚȮĪņŒľƟĔĸŅĵŏĮƦĬĽňŏľĸŊŀĚȮŐĸŃŏĴŊŗŀĬņįƟŅ 
ĕŉŘĬĨŅĔŐľƟĚȮěŃĪņŒľƟĔĸŅĵŏĮƦĬĽňĬŘņŏĚŇĬȮőħĵŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĺŇīňėŊŀȮŐĭĭ 
ŒĝƟĽŅĶĔƞŀėĶŅĴīĶĶĴĝŅĨŇȮŐĸŃȮŐĭĭĺŇīňĔŅĶĔƞŀľĴƟŀėĶŅĴŐĭĭŒĝƟĽŅĶĔƞŀėĶŅĴ
ŏėĴňȮľĸńĚĔŅĶĩƞŅĵĪŀħłȮĝƞĺĵŒľƟĽĴŅĝŇĔĕŀĚĔĸŋƞĴœħƟŏĶňĵĬĶŌƟĺŇīňĔŅĶĪņ 
ĭĸŖŀĔĽĔĶňĬĽņľĶńĭŏĪėĬŇėĔŅĶıŇĴıƢŐĭĭȮsilk screen printing ŐĸƟĺĬņĴŅ
ıŇĴıƢĔńĭŐĮƚĚıŇĴıƢĽňīĶĶĴĝŅĨŇĕŀĚĪňĴĺŇěńĵȮŏĶňĵĬĶŌƟĔŅĶĵƟŀĴėĶŅĴŐĸŃĵƟŀĴėĶŅĴ
įĽĴĔńĭĽňīĶĶĴĝŅĨŇěŅĔıŊĝŒĬĪƟŀĚĩŇŗĬȮĞŉŗĚŒľƟįĸĪňŗĽĴŅĝŇĔŒĬĔĸŋƞĴıŀŒěȮŐĸŃ
ĽŅĴŅĶĩĬņœĮŒĝƟœħƟěĶŇĚȮőħĵĨńŘĚĶŅėŅĺŅĚěņľĬƞŅĵŏĽŊŘŀĪňŗĴňĸĺħĸŅĵěŅĔ 
ĔŅĶıŇĴıƢĽĔĶňĬȮľĶŊŀŏĽŊŘŀĴńħĵƟŀĴĽňėĶŅĴŐĸŃĽňįĽĴŏıŇŗĴěŅĔŏħŇĴĪňŗŏėĵĪņĕŅĵ
ĶŅėŅȮ1..ȮĭŅĪȮŏĮƦĬȮ17.+23.ȮĭŅĪȮĪńŘĚĬňŘĶŅėŅĕŅĵĕŉŘĬŀĵŌƞĔńĭĸĺħĸŅĵ 
ŐĸŃėĺŅĴĵŅĔĚƞŅĵŒĬĔŅĶĪņįĸŇĨĳńĦĤƢ 

1) ĔŅĶĪŅĚıŇŏĻļŐľƞĚĮĶŃŏĪĻœĪĵȮ 
2) ĔŅĶĬŇėĴŀŋĨĽŅľĔĶĶĴŐľƞĚĮĶŃŏĪĻœĪĵȮ 
3) ĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅė 
4) ĭĶŇļńĪĕĬĽƞĚȮěņĔńħȮ 
5) ĭĶŇļńĪīĬŅĶńĔļƢıńĥĬŅĽŇĬĪĶńıĵƢȮěņĔńħ 

ŴėŌƞĴŊŀȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚĶńģĺŇĽŅľĔŇěœĪĵȮ
&ĜĭńĭįŌƟĮĢŇĭńĨŇ'ȮĜĭńĭĮĶńĭĮĶŋĚėĶńŘĚĪňŗȮ/ȮĨŋĸŅėĴȮ0342ȮŏıŊŗŀŏĮƦĬŐĬĺĪŅĚŒĬ
ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěȮ&Eco-efficiency) ŐĸŃĔŅĶ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚŀĚėƢĔĶŵȮŏĬŊŗŀĚħƟĺĵėĦŃĔĶĶĴĔŅĶ
ĮĶŃŏĴŇĬįĸĚŅĬĶńģĺŇĽŅľĔŇěȮ&ĽėĶ,'ȮĔņľĬħŒľƟĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇě
ŏĮƦĬĨńĺĝňŘĺńħľĬŉŗĚŒĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĮĶŃěņĮƖĕŀĚĶńģĺŇĽŅľĔŇěȮőħĵ
ŒĝƟŐĬĺĪŅĚŒĬĔŅĶĮĶŃŏĴŇĬĳŅĵŒĨƟĔĶŀĭȮISO /2.23ȮıŇěŅĶĦŅėĺĭėŌƞĔńĭĔŅĶ
ĮĶŃŏĴŇĬħƟŅĬĽŇŗĚŐĺħĸƟŀĴĨĸŀħĺńĢěńĔĶĝňĺŇĨȮ&Life Cycle Assessment, LCA)Ȯ
ĬńĔĺŇěńĵ TIIS ěŉĚœħƟıńĥĬŅėŌƞĴŊŀĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚ
ĶńģĺŇĽŅľĔŇěœĪĵȮ&ĜĭńĭįŌƟĮĢŇĭńĨŇ' ĽƞĚįĸŒľƟľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĕŀĚĶńģĺŇĽŅľĔŇěœĪĵȮ
œħƟĬņŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬįĸěŅĔėŌƞĴŊŀłȮĴŅŒĝƟĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĻĶļģĔŇěȮ&Eco-efficiency) ŏıŊŗŀŒĝƟĔņľĬħŏĮƚŅľĴŅĵŒĬĔŅĶĮĶńĭĮĶŋĚŀĚėƢĔĶȮ
ĪńŘĚŒĬĴŇĨŇħƟŅĬŏĻĶļģĔŇěȮŐĸŃĸħįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴȮĪņŒľƟĪĶŅĭĩŉĚĮĶŃŏħŖĬ
įĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴĪňŗĴňĬńĵĽņėńĠȮ&Hotspot) ĞŉŗĚĽŅĴŅĶĩĬņĴŅıŇěŅĶĦŅ 
ľŅŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĚŅĬĕŀĚŀĚėƢĔĶȮŐĸŃĮĶńĭĮĶŋĚįĸ 
ĔŅĶĮĶŃŏĴŇĬœħƟȮőħĵĪňĴĺŇěńĵœħƟěńħĪņĔĶĦňĻŉĔļŅŏıŊŗŀĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı 
ŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěŒĬĔĸŋƞĴĨƞŅĚȮŕȮěņĬĺĬȮ1ȮĔĸŋƞĴȮėŊŀȮ/'ȮĔŅĶĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĽņľĶńĭĔĸŋƞĴıĸńĚĚŅĬȮ0'ȮĔŅĶĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĽņľĶńĭĔĸŋƞĴĽŅīŅĶĦŌĮĔŅĶȮ1'ȮĔŅĶĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĽņľĶńĭĔĸŋƞĴĕĬĽƞĚȮľĸńĚěńħĪņėŌƞĴŊŀłȮŐĸƟĺȮœħƟ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮőħĵįƞŅĬŏĪėĬŇėȮOn the job Training ĶĺĴĩŉĚ 
ĔŅĶĮĶŃĝŋĴĮĶŉĔļŅľŅĶŊŀŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĪńŘĚŒĬĽƞĺĬĕŀĚĔŅĶĮĶŃĝŋĴŒľƟ 
ėĺŅĴėŇħŏľŖĬěŅĔįŌƟŏĝňŗĵĺĝŅĠĔńĭľĬƞĺĵĚŅĬȮŐĸŃĔŅĶĮĶŃĝŋĴŒľƟėĺŅĴėŇħŏľŖĬ 
őħĵĽŊŗŀĽŅĶįƞŅĬĪŅĚĽńĠĠŅĦőĪĶĻńıĪƢȮ&ľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇěŏĮƦĬįŌƟħņŏĬŇĬĔŅĶ
ĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇě'ȮĽƞĚįĸŒľƟľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇě 
œħƟŏľŖĬĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶŒĝƟŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻ
ŏĻĶļģĔŇěȮ&Eco-efficiency) ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨĨƞŀœĮ 

įŌƟĨĶĺěĮĶŃŏĴŇĬĳŅĵĬŀĔ-ĳŅĵŒĬŀĚėƢĔĶ ŴėŌƞĴŊŀĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚĶńģĺŇĽŅľĔŇěœĪĵȮ
&ĜĭńĭįŌƟĮĶŃŏĴŇĬ'ȮŏıŊŗŀŏĮƦĬŐĬĺĪŅĚĽņľĶńĭįŌƟĨĶĺěĮĶŃŏĴŇĬĳŅĵĬŀĔȮľĶŊŀ
ĔŅĶĨĶĺěĮĶŃŏĴŇĬĳŅĵŒĬŀĚėƢĔĶȮŒĬħƟŅĬĕŀĚĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı 
ŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěȮ&Eco-efficiency) ĕŀĚŀĚėƢĔĶŵȮĬńĔĺŇěńĵȮTIISȮŐĸŃȮ
ĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵĶńģĺŇĽŅľĔŇěȮ&ĽėĶ,'ȮĴňėĺŅĴĶƞĺĴĴŊŀȮ 
ŴħƟŅĬĔŅĶȮĺŇěńĵŐĸŃıńĥĬŅĔŅĶĽĬńĭĽĬŋĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚ 
ĔńĭĔŅĶĮĶŃŏĴŇĬȮĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěȮ&Eco Efficiency) ĕŀĚ
ĶńģĺŇĽŅľĔŇěŏıŊŗŀĔŅĶȮıńĥĬŅĪňŗĵńŗĚĵŊĬŵȮőħĵȮĽĺĪĝ,ȮŒľƟėĺŅĴĽĬńĭĽĬŋĬ 
ħƟŅĬŏĪėĬŇėĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚȮĔńĭĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻ
ŏĻĶļģĔŇěȮŐĔƞȮĽėĶ,ȮŐĸŃěńħĨńŘĚȮŴėĦŃĔĶĶĴĔŅĶŏĪėĬŇėħƟŅĬĮĶŃĽŇĪīŇĳŅı 
ŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚĶńģĺŇĽŅľĔŇěŵȮĕŉŘĬȮőħĵľĬŉŗĚŒĬĳŅĶĔŇěĽņėńĠėŊŀĔŅĶěńħĪņȮ
ŴėŌƞĴŊŀĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚȮĬŇŏĺĻŏĻĶļģĔŇěĕŀĚĶńģĺŇĽŅľĔŇěœĪĵȮ&Ĝĭńĭ
įŌƟĮĶŃŏĴŇĬ'ŵȮŏĮƦĬėŌƞĴŊŀĽņľĶńĭȮįŌƟĨĶĺěĮĶŃŏĴŇĬĳŅĵĬŀĔľĶŊŀįŌƟĨĶĺěĮĶŃŏĴŇĬ
ĳŅĵŒĬŀĚėƢĔĶȮŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĮĶŃŏĴŇĬįĸĶńģĺŇĽŅľĔŇěŒĬĔŅĶĪņĚŅĬȮħƟŅĬ
ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĳŅĵŒĨƟĔĶŀĭŏħňĵĺĔńĬ 
ȮĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢȮŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĨĶĺěĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬ
ħƟŅĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇěȮ
ŏĮƦĬľĬŉŗĚŒĬĨńĺĝňŘĺńħħƟŅĬėĺŅĴĵńŗĚĵŊĬĕŀĚŀĚėƢĔĶȮĶĺĴĩŉĚŏĮƦĬĨńĺĝňŘĺńħĪňŗĪŅĚ
ĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵĶńģĺŇĽŅľĔŇěȮ&ĽėĶ,'ȮŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬ 
ĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇěĳŅĵŒĨƟĽńĚĔńħŀňĔħƟĺĵȮőħĵŏĮƦĬ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔŅĶĮĶŃŏĴŇĬĳŅĵŒĨƟĔĶŀĭĔŅĶħņŏĬŇĬĚŅĬĳŅĵŒĨƟĴŅĨĶģŅĬȮISO /2.23Ȯ
ĮĶŃĔŀĭħƟĺĵȮŐĬĺĪŅĚĔŅĶĨĶĺěĮĶŃŏĴŇĬőħĵįŌƟĨĶĺĮĶŃŏĴŇĬĳŅĵĬŀĔȮľĶŊŀ 
ĔŅĶĨĶĺěĮĶŃŏĴŇĬĳŅĵŒĬŀĚėƢĔĶȮĶĺĴĩŉĚĨŇħĨŅĴĔŅĶĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĚŅĬ
ŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚŀĚėƢĔĶŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴĵńŗĚĵŊĬ 

Š' ĭĶŇļńĪĽĵŅĴőıĸŇŏŀĪĪňĸňĬȮěņĔńħȮ 
š' ĭĶŇļńĪĽĵŅĴőıĸňĽœĨĶňĬȮěņĔńħ 

ŴģŅĬĕƟŀĴŌĸĺńĢěńĔĶĝňĺŇĨĕŀĚœĪĵĔńĭĔŅĶĽƞĚŏĽĶŇĴīŋĶĔŇěĭĶĶěŋĳńĦĤƢĪňŗŏĮƦĬ 
ĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴŵȮĬńĔĺŇěńĵȮTIIS ĴňľĬƟŅĪňŗŒĬĔŅĶıńĥĬŅŐĸŃĮĶńĭĮĶŋĚ 
ėƞŅĽńĴĮĶŃĽŇĪīŇśľĶŊŀħńĝĬňĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĨƞŀľĬƞĺĵįĸŇĨĳńĦĤƢȮ
&Emission Factor: EF) ěŅĔģŅĬĕƟŀĴŌĸĺńĢěńĔĶĝňĺŇĨĕŀĚœĪĵȮĞŉŗĚœħƟĩŌĔĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňŒĬĸńĔļĦŃĔŅĶŒľƟĭĶŇĔŅĶĕƟŀĴŌĸŐĔƞĭĶŇļńĪĨƞŅĚȮŕȮœħƟŒĝƟĮĶŃőĵĝĬƢ 
ŒĬĔŅĶĕŀĕŉŘĬĪŃŏĭňĵĬĜĸŅĔĽŇŗĚŐĺħĸƟŀĴĔńĭľĬƞĺĵĚŅĬŒľƟĔŅĶĶńĭĶŀĚȮŀŅĪŇȮ
ŀĚėƢĔŅĶĭĶŇľŅĶěńħĔŅĶĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮľĶŊŀȮŀĭĔ,ȮĮƤěěŋĭńĬȮ
ĴňįĸŇĨĳńĦĤƢĪňŗĕŀĕŉŘĬĪŃŏĭňĵĬŐĸŃŀĵŌƞĶŃľĺƞŅĚĔŅĶŀĬŋĠŅĨŒľƟŒĝƟŏėĶŊŗŀĚľĴŅĵ
ĜĸŅĔĸħėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢȮľĶŊŀȮĜĸŅĔĸħőĸĔĶƟŀĬȮ&Carbon Footprint 
Reduction: CFR) ěņĬĺĬȮ162ȮįĸŇĨĳńĦĤƢȮěŅĔȮ3/ȮĭĶŇļńĪȮ&ĕƟŀĴŌĸȮĦȮ 
ŏħŊŀĬĽ,ė,Ȯ0343'ȮĴŅĔĔĺƞŅȮ0.ȮĔĸŋƞĴŀŋĨĽŅľĔĶĶĴȮŀŅĪŇȮŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴȮ
ĮƕőĨĶŏĸňŗĵĴȮĺńĽħŋĔƞŀĽĶƟŅĚȮŏėĴňĳńĦĤƢȮŐĸŃıĸŅĽĨŇĔȮĪńŘĚĬňŘȮĔŅĶĕŀĔŅĶĶńĭĶŀĚ
ĜĸŅĔħńĚĔĸƞŅĺĕŉŘĬŀĵŌƞĔńĭėĺŅĴıĶƟŀĴĕŀĚŐĨƞĸŃĭĶŇļńĪĺƞŅŒĬĮƖĔŅĶįĸŇĨĬńŘĬȮŕȮěŃ
ĽŅĴŅĶĩĸħįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴěŅĔĔŅĶįĸŇĨœħƟĨŅĴŏĔĦĤƢĔŅĶĕŀĔŅĶĶńĭĶŀĚ
ľĶŊŀœĴƞȮĞŉŗĚľĴŅĵĩŉĚȮĨƟŀĚŏĮƦĬįĸŇĨĳńĦĤƢĪňŗĴňĔŅĶĮĸƞŀĵĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢ
ĸħĸĚŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ0ȮĕŀĚĮƖģŅĬľĶŊŀĬƟŀĵĔĺƞŅėƞŅŏĜĸňŗĵȮ&Benchmark) ŒĬ
ŀŋĨĽŅľĔĶĶĴĬńŘĬȮŕȮĽņľĶńĭįĸŇĨĳńĦĤƢŏĴŖħıĸŅĽĨŇĔőıĸŇŏŀĪĪňĸňĬȮŐĸŃ
įĸŇĨĳńĦĤƢŏĴŖħıĸŅĽĨŇĔőıĸňĽœĨĶňĬȮĪňŗœħƟĶńĭĜĸŅĔĸħőĸĔĶƟŀĬȮ&Carbon 
Footprint Reduction: CFR) ŒĬ ĮƖĚĭĮĶŃĴŅĦȮ0343ȮĴňěņĬĺĬȮ7ȮįĸŇĨĳńĦĤƢȮ
ěŅĔȮ0ȮĭĶŇļńĪ œħƟŐĔƞ ĭĶŇļńĪȮĽĵŅĴȮőıĸŇŏŀĪĪňĸňĬȮěņĔńħȮŐĸŃȮĭĶŇļńĪȮĽĵŅĴ 
 őıĸňĽœĨĶňĬȮěņĔńħ 

ėĦŃĪńĬĨŐıĪĵĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

ŴŐįƞĬŏĵŊŗŀĔńŘĬıŀĸŇėŅőĮĶŐĸĔőĨĬĽŀĚĝńŘĬŐĭĭĴňĶŌıĶŋĬĽņľĶńĭĔŅĶŀĬŋĶńĔļƢĽńĬ
ĔĶŃħŌĔĕŅĔĶĶœĔĶŵȮĬńĔĺŇěńĵ MTEC œħƟıńĥĬŅĺńĽħŋĪħŐĪĬĔĶŃħŌĔŒĽƞŒĬ 
ĔĶŃħŌĔŏĭƟŅĲƤĬȮĳŅĵľĸńĚĔŅĶĩŀĬĲƤĬĪńĬĪňĶƞĺĴĔńĭĔŅĶĮƕħĭĶŇŏĺĦŐįĸĩŀĬĲƤĬ
ħƟĺĵŏĴĴŏĭĶĬľĶŊŀŐįƞĬŏĵŊŗŀĕĺŅĚĔńŘĬȮ&membrane) ĪňŗŏĶňĵĔĺƞŅȮŴĔŅĶŀĬŋĶńĔļƢ 
ĽńĬĔĶŃħŌĔĕŅĔĶĶœĔĶȮ&ridge ppcqcpt_rgml'ŵȮıĭĺƞŅĽŅĴŅĶĩĝŃĸŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚĔĶŃħŌĔŏĭƟŅĲƤĬȮŐĸŃĽńĬŏľĚŊŀĔœħƟŏĮƦĬŀĵƞŅĚħňȮőħĵĴňįĸĚŅĬĺŇěńĵ
ĪňŗľĸŅĔľĸŅĵĶŀĚĶńĭȮĔŅĶŀĬŋĶńĔļƢĽńĬĔĶŃħŌĔĕŅĔĶĶœĔĶĳŅĵľĸńĚĔŅĶĩŀĬĲƤĬ
ŏıŊŗŀĶŀĚĶńĭĔŅĶŒĽƞĶŅĔĲƤĬŏĪňĵĴŒĬŀĬŅėĨěŉĚŏĮƦĬľĬŉŗĚŒĬĕńŘĬĨŀĬĪňŗĴňĔŅĶĮĢŇĭńĨŇ
ŀĵƞŅĚŐıĶƞľĸŅĵ ĪňĴįŌƟĺŇěńĵœħƟĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶįĸŇĨıŀĸŇŏŀĪŇĸňĬıĶŋĬ 
ĞŉŗĚœħƟĶńĭĔŅĶĻŉĔļŅĪŅĚėĸŇĬŇĔŐĸƟĺĺƞŅĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŏĬŊŘŀŏĵŊŗŀĔĶŃħŌĔŐĸŃĔĶŃħŌĔŀƞŀĬȮĴŅŒĝƟŒĬĔŅĶįĸŇĨŐįƞĬŐįƞĬŏĵŊŗŀĔńŘĬ 
ıŀĸŇėŅőĮĶŐĸĔőĨĬĽŀĚĝńŘĬŐĭĭĴňĶŌıĶŋĬȮĽņľĶńĭĔŅĶŒĝƟĚŅĬĪŅĚĪńĬĨĔĶĶĴ 
ŏıŊŗŀĮƚŀĚĔńĬĔŅĶĸŃĸŅĵĨńĺĕŀĚĔĶŃħŌĔŏĭƟŅĲƤĬŐĸŃėĚĽĳŅıĽńĬŏľĚŊŀĔŒľƟĴň 
ėĺŅĴŏľĴŅŃĽĴĽņľĶńĭĔŅĶŒĽƞĲƤĬľĶŊŀİƤĚĶŅĔĲƤĬŏĪňĵĴĨƞŀœĮ ėĦŃĪńĬĨ
ŐıĪĵĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢȮœħƟħņŏĬŇĬĔŅĶŒĝƟŐįƞĬŏĵŊŗŀĔńŘĬ 
ıŀĸŇėŅőĮĶŐĸĔőĨĬĽŀĚĝńŘĬŐĭĭĴňĶŌıĶŋĬĽņľĶńĭĔŅĶĔŅĶŀĬŋĶńĔļƢ 
ĽńĬĔĶŃħŌĔĕŅĔĶĶœĔĶœĮŐĸƟĺŒĬĮƖĚĭĮĶŃĴŅĦȮ0343ȮĨńŘĚŐĨƞŏħŊŀĬȮĨ,ė,Ȯ0342ȮůȮ
ŏħŊŀĬȮĽ,ė,Ȯ0343ȮěņĬĺĬĪńŘĚĽŇŘĬȮ/0ȮĶŅĵȮįŌƟĮƙĺĵĪŋĔĶŅĵĴňĽŋĕĳŅıĪňŗħň 
ľĸńĚĔŅĶįƞŅĨńħȮœĴƞĴňĔŅĶĨŇħŏĝŊŘŀŐĸŃŀŅĔŅĶŐĪĶĔĞƟŀĬȮŐĸŃĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵ
ŒĬĔŅĶĬņŏĕƟŅŐįƞĬŏĵŊŗŀĕĺŅĚĔńŘĬěŅĔĨƞŅĚĮĶŃŏĪĻœħƟŀňĔħƟĺĵȮőħĵĨƟĬĪŋĬĔŅĶįĸŇĨ
ĕŀĚįĸŇĨĳńĦĤƢĺŇěńĵĬňŘĴňĶŅėŅĮĶŃĴŅĦȮ/3.+0..ȮĭŅĪĨƞŀŐįƞĬȮ&ĶŅėŅĬņŏĕƟŅ 
ěŅĔĨƞŅĚĮĶŃŏĪĻŀĵŌƞĪňŗĮĶŃĴŅĦŐįƞĬĸŃȮ5*0..ȮĭŅĪ' 

ĭĶŇļńĪœĪĵĺŅȮěņĔńħȮ&ĴľŅĝĬ'ȮŐĸŃıĬńĔĚŅĬ
ĕŀĚĔĸŋƞĴĚŅĬœĶƞĴńĬĽņĮŃľĸńĚ 

ŴİƗĔŀĭĶĴĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢįĸŇĨĳńĦĤƢȮ&Carbon Footprint 
of Product) ĕŀĚĔŅĶĮĸŌĔĴńĬĽņĮŃľĸńĚŵȮĬńĔĺŇěńĵȮTIIS œħƟěńħİƗĔŀĭĶĴŒľƟĔńĭ
ıĬńĔĚŅĬĕŀĚĭĶŇļńĪȮœĪĵĺŅȮěņĔńħȮ&ĴľŅĝĬ'ȮĽņĬńĔĚŅĬŒľĠƞȮŐĸŃıĬńĔĚŅĬĕŀĚ
ĔĸŋƞĴĚŅĬœĶƞĴńĬĽņĮŃľĸńĚȮŒĬĺńĬĪňŗȮ01Ȯı,ĵ,Ȯ0342ȮŏıŊŗŀŒľƟĪĶŅĭĩŉĚľĸńĔĔŅĶȮŐĸŃ
ĺŇīňĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢįĸŇĨĳńĦĤƢȮĞŉŗĚėĶŀĭėĸŋĴĨńŘĚŐĨƞĔŅĶœħƟĴŅĞŉŗĚ
ĺńĨĩŋħŇĭȮĔŅĶįĸŇĨȮĔŅĶĕĬĽƞĚȮĶĺĴĩŉĚĔŅĶěńħĔŅĶĞŅĔįĸŇĨĳńĦĤƢľĸńĚěŅĔĔŅĶŒĝƟ
ĚŅĬȮĳŅĵľĸńĚĔŅĶİƗĔŀĭĶĴĪŅĚĭĶŇļńĪœħƟĬņŀĚėƢėĺŅĴĶŌƟĪňŗœħƟœĮŒĝƟŏĮƦĬŐĬĺĪŅĚ
ŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢ
įĸŇĨĳńĦĤƢ ĪŅĚĭĶŇļńĪœħƟĕŀĬńħĮĶŃĝŋĴĔńĭĪňĴĺŇěńĵȮ&ŏıŇŗĴŏĨŇĴ'ȮŒĬĺńĬĪňŗȮ1Ȯı,ė,Ȯ
0343ȮŏıŊŗŀĮĶŉĔļŅľŅĶŊŀĔĶŃĭĺĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃŐĬĺĪŅĚŒĬĔŅĶ
ĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢįĸŇĨĳńĦĤƢȮŀńĬěŃŏĮƦĬĔŅĶıńĥĬŅőėĶĚĔŅĶĺŇěńĵ
ĶƞĺĴĔńĬŒĬŀĬŅėĨȮĪņŒľƟĪĶŅĭĩŉĚįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĕŀĚĔŅĶĮĸŌĔĴńĬĽņĮŃľĸńĚȮ
ŀńĬěŃŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶĮĸŌĔĴńĬĽņĮŃľĸńĚĪňŗĴňĔŅĶŒĝƟ
ĪĶńıĵŅĔĶȮıĸńĚĚŅĬȮĽŅĶŏėĴňȮĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚĽƞĚįĸħň 
ĨƞŀĳŅıĸńĔļĦƢĕŀĚĮĶŃŏĪĻȮŏĔŇħėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚľĬƞĺĵĚŅĬȮŐĸŃ 
ĔŅĶıńĥĬŅőėĶĚĔŅĶŒľĴƞȮŕȮĶƞĺĴĔńĬȮŒĬŀĬŅėĨ 

ĭĶŇļńĪœĪĵĺŅȮěņĔńħȮ&ĴľŅĝĬ' ŴİƗĔŀĭĶĴĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶȮ&Carbon Footprint for 
Organization)ŵȮĬńĔĺŇěńĵȮTIIS œħƟěńħİƗĔŀĭĶĴŒľƟĔńĭıĬńĔĚŅĬĕŀĚĭĶŇļńĪ 
œĪĵĺŅȮěņĔńħȮ&ĴľŅĝĬ'ȮŏıŊŗŀŒľƟĪĶŅĭĩŉĚľĸńĔĔŅĶȮŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬ 
ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶȮĨŅĴŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢ 
ĕŀĚŀĚėƢĔĶĕŀĚŀĚėƢĔŅĶĭĶŇľŅĶěńħĔŅĶȮȮĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ&ŀĭĔ,'ȮŒĬĺńĬĪňŗȮ01Ȯ
ı,ĵ,Ȯ0342ȮĞŉŗĚĔŅĶěńħĪņėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶȮ&Carbon Footprint for 
Organization; CFO) ŏĮƦĬĺŇīňĔŅĶŀĵƞŅĚľĬŉŗĚŒĬĔŅĶŐĽħĚĮĶŇĴŅĦ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗĮĸƞŀĵěŅĔĔŅĶħņŏĬŇĬĔŇěĔĶĶĴĕŀĚĪŅĚĭĶŇļńĪȮĪńŘĚĪŅĚĨĶĚ
ŐĸŃĪŅĚŀƟŀĴȮĕńŘĬĨŀĬĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶȮĴňŀĵŌƞȮ1ȮĕńŘĬĨŀĬ
ėŊŀȮ/'ȮĔņľĬħĕŀĭŏĕĨĕŀĚŀĚėƢĔĶȮ0'ȮĔņľĬħĕŀĭŏĕĨĔŅĶħņŏĬŇĬĚŅĬȮ1'ȮĔŅĶ
ėņĬĺĦĮĶŇĴŅĦĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔȮįĸĪňŗœħƟĶńĭŐĸŃ 
ĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢȮĳŅĵľĸńĚěŅĔĔŅĶİƗĔŀĭĶĴȮ/'ȮĪŅĚĭĶŇļńĪĽŅĴŅĶĩ 
ĬņŀĚėƢėĺŅĴĶŌƟĪňŗœħƟœĮŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶȮ
ĞŉŗĚŏĮƦĬĺŇīňĔŅĶŀĵƞŅĚľĬŉŗĚŒĬĔŅĶŐĽħĚĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬ 
ĕŀĚĭĶŇļńĪȮĪńŘĚĪŅĚĨĶĚŐĸŃĪŅĚŀƟŀĴȮ0'ȮĪŅĚĭĶŇļńĪȮĽŅĴŅĶĩĬņįĸĔŅĶĮĶŃŏĴŇĬ
ĪňŗœħƟĴŅŒĝƟŏĮƦĬȮBaseline ŒĬĔŅĶľŅŐĬĺĪŅĚĸħĮĶŇĴŅĦĔŅĶĮĸƞŀĵ 
ĔƠŅĞŏĶŊŀĬĔĶŃěĔȮĪńŘĚŒĬĶŌĮŐĭĭĕŀĚĔŅĶŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ėŋƟĴėƞŅȮĔŅĶĸħĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚȮĔŅĶĮĶńĭŏĮĸňŗĵĬĴŅŒĝƟŏĝŊŘŀŏıĸŇĚ 
ĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮ1'ȮĪŅĚĭĶŇļńĪȮĽŅĴŅĶĩĬņœĮŒĝƟŏĮƦĬŐĬĺĪŅĚ 
ŒĬĔŅĶĮĶńĭĮĶŋĚŀĚėƢĔĶȮŀńĬěŃŏĮƦĬĔŅĶŏįĵŐıĶƞĳŅıĸńĔļĦƢĪňŗħňȮĔƞŀĬĔŅĶěńħĪņ
ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶ /'ȮœĴƞĴňĕƟŀĴŌĸĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ 
ĪňŗŏĔŇħĕŉŘĬĕŀĚŀĚėƢĔĶȮ0'ȮœĴƞĴňĕƟŀĴŌĸĕŀĚĨńĺĝňŘĺńħħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŐĸŃıĸńĚĚŅĬ
ĕŀĚĭĶŇļńĪȮĞŉŗĚěŃĴňėĺŅĴĽńĴıńĬīƢĔńĭĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ 
ĪňŗŏĔŇħĕŉŘĬĕŀĚŀĚėƢĔĶȮľĸńĚĔŅĶěńħĪņėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶ /'ȮĽŅĴŅĶĩĬņ
įĸĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬĕŀĚŀĚėƢĔĶȮ
ŏĮƕħŏįĵĕƟŀĴŌĸĳŅĵŒĬŀĚėƢĔĶŐĸŃįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 0'ȮĽŅĴŅĶĩĬņœĮŒĝƟŏĮƦĬ
ĽƞĺĬľĬŉŗĚĕŀĚőėĶĚĔŅĶȮCSR ĕŀĚĪŅĚĭĶŇļńĪȮ1'ȮĽŅĴŅĶĩŒĝƟŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚ
ĨńĺĝňŘĺńħħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŐĸŃıĸńĚĚŅĬĕŀĚĭĶŇļńĪȮŀńĬěŃŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶ 
ĸħĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħĕŉŘĬĕŀĚŀĚėƢĔĶ 2'ȮľĬƞĺĵĚŅĬĪňŗ 
ŏĕƟŅĨĸŅħľĸńĔĪĶńıĵƢȮĽŅĴŅĶĩĬņįĸĔŅĶĮĶŃŏĴŇĬĬňŘœĮŒĽƞĬĶŅĵĚŅĬėĺŅĴĵńŗĚĵŊĬȮ
ľĶŊŀŒĽƞŒĬȮone report ŏıŊŗŀĶŅĵĚŅĬĨŅĴŏĔĦĤƢĕŀĚȮĔĸĨ,ȮįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬȮ
/'ȮĔŅĶĬņŀĚėƢėĺŅĴĶŌƟĪňŗŏĔŇħĕŉŘĬȮıńĥĬŅĨƞŀĵŀħŏĮƦĬŀĚėƢėĺŅĴĶŌƟŒľĴƞĕŉŘĬĴŅȮ0'ȮŏĔŇħ
ėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮőħĵĔŅĶŒĝƟ 
ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔŇħĕŉŘĬŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢŀĚėƢĔĶ 
ŀńĬěŃĬņœĮĽŌƞĔŅĶıńĥĬŅĮĶŃŏĪĻŀĵƞŅĚĵńŗĚĵŊĬȮ1'ȮĔŅĶıńĥĬŅőėĶĚĔŅĶŒľĴƞȮŕȮ
ĕŉŘĬĴŅŒĬŀĬŅėĨ 

ĭĶŇļńĪœĪĵĺŅȮěņĔńħȮ&ĴľŅĝĬ' ŴİƗĔŀĭĶĴĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴĨĸŀħĺńĢěńĔĶĝňĺŇĨĕŀĚ
įĸŇĨĳńĦĤƢıĸŅĽĨŇĔĝňĺĳŅıŵȮĬńĔĺŇěńĵȮTIIS œħƟěńħİƗĔŀĭĶĴŒľƟĔńĭıĬńĔĚŅĬĕŀĚ
ĭĶŇļńĪȮœĪĵĺŅȮěņĔńħȮ&ĴľŅĝĬ'ȮĽŅĕŅȮĶŃĵŀĚȮĞŉŗĚŏĮƦĬįŌƟıńĥĬŅŐĸŃįĸŇĨ
įĸŇĨĳńĦĤƢĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮőħĵŒĝƟĺńĨĩŋħŇĭľĸńĔěŅĔŐĮƚĚĴńĬĽņĮŃľĸńĚȮ
ŏıŊŗŀŒľƟĪĶŅĭĩŉĚľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴĨĸŀħ 
ĺńĢěńĔĶĝňĺŇĨįĸŇĨĳńĦĤƢıĸŅĽĨŇĔĝňĺĳŅıȮĞŉŗĚėĶŀĭėĸŋĴĨńŘĚŐĨƞĔŅĶœħƟĴŅĞŉŗĚ 
ĺńĨĩŋħŇĭȮĔŅĶįĸŇĨȮĔŅĶĕĬĽƞĚȮĶĺĴĩŉĚĔŅĶěńħĔŅĶĞŅĔįĸŇĨĳńĦĤƢľĸńĚěŅĔ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔŅĶŒĝƟĚŅĬȮŀńĬěŃŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗŏĮƦĬĴŇĨĶ 
ĨƞŀĽŇŗĚŐĺħĸƟŀĴĴŅĔĕŉŘĬȮŒĬĺńĬĪňŗȮ01Ȯı,ĵ,Ȯ0342ȮĞŉŗĚŏėĶŊŗŀĚĴŊŀĪňŗĬŇĵĴŒĝƟŒĬ 
ĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴĕŀĚįĸŇĨĳńĦĤƢŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭ
ĽŅĔĸȮėŊŀȮĔŅĶĮĶŃŏĴŇĬĺńĢěńĔĶĝňĺŇĨįĸŇĨĳńĦĤƢȮľĶŊŀȮLife Cycle Assessment 
(LCA) ĨŅĴĴŅĨĶģŅĬȮISO /2.2.ȮįĸĮĶŃőĵĝĬƢĪňŗĭĶŇļńĪœħƟĶńĭȮŐĸŃ 
ĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢĳŅĵľĸńĚĩƞŅĵĪŀħĕƟŀĴŌĸ /'ȮĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟ 
ĪňŗœħƟœĮŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴĨĸŀħĺńĢěńĔĶĝňĺŇĨĪňŗŏĔŇħĕŉŘĬĕŀĚįĸŇĨĳńĦĤƢıĸŅĽĨŇĔĝňĺĳŅı 0'Ȯ
ĽŅĴŅĶĩĬņįĸĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĴŅŒĝƟŏĮƦĬȮBaseline ŒĬĔŅĶľŅŐĬĺĪŅĚ 
ĸħįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴĪňŗŏĔŇħĕŉŘĬĕŀĚįĸŇĨĳńĦĤƢıĸŅĽĨŇĔĝňĺĳŅı 1'ȮĽŅĴŅĶĩ
ĬņœĮŒĝƟŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚőėĶĚĔŅĶȮCSR ĕŀĚĪŅĚĭĶŇļńĪȮįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬ 
/'ȮĔŅĶĬņŀĚėƢėĺŅĴĶŌƟħƟŅĬȮLCA ĪňŗŏĔŇħĕŉŘĬȮĮĶŃŏĴŇĬįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴ 
ĪňŗŏĔŇħĕŉŘĬĕŀĚįĸŇĨĳńĦĤƢıĸŅĽĨŇĔĝňĺĳŅıȮŏıŊŗŀŒľƟĪĶŅĭĩŉĚěŋħŀƞŀĬŐĸŃ 
ěŋħŐĕŖĚĕŀĚįĸŇĨĳńĦĤƢȮĺƞŅĴňįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬŒĬħƟŅĬŒħ 0'ȮŏĔŇħėĺŅĴĶƞĺĴĴŊŀ
ĶŃľĺƞŅĚľĬƞĺĵĚŅĬȮŐĸŃĔŅĶıńĥĬŅőėĶĚĔŅĶŒľĴƞȮŕȮĶƞĺĴĔńĬȮŒĬŀĬŅėĨ 

ĺŇĽŅľĔŇěĝŋĴĝĬȮĔĸŋƞĴŏĔļĨĶŀŇĬĪĶňĵƢĨņĭĸĭńĺ
ŒľĠƞȮĭƟŅĬľĬŀĚľƟŅȮľĴŌƞĪňŗȮ6ȮĨņĭĸĭńĺŒľĠƞȮ
ŀņŏĳŀĬŅĬƟŀĵȮěńĚľĺńħĬƞŅĬ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨıĶŇĔŒĬĶŃĭĭŀŇĬĪĶňĵƢŵȮAGRITEC ĶƞĺĴĔńĭ
ĭĶŇļńĪȮĔĸŋƞĴŏĞŖĬĪĶńĸȮěņĔńħȮĸĚĮĶŃŏĴŇĬıŊŘĬĪňŗěĬŏĔŇħėĺŅĴĶƞĺĴĴŊŀ 
ŒĬĔŅĶĵĔĶŃħńĭĝŋĴĝĬĶƞĺĴĔńĭŏĔļĨĶĔĶĺŇĽŅľĔŇěĝŋĴĝĬĔĸŋƞĴŏĔļĨĶŀŇĬĪĶňĵƢ
ĨņĭĸĭńĺŒľĠƞȮŀ,ĬŅĬƟŀĵȮě,ĬƞŅĬȮőħĵĝŋĴĝĬĴňėĺŅĴĨƟŀĚĔŅĶĪňŗěŃįĸŇĨıĶŇĔ 
ŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢȮŏıŊŗŀĽĶƟŅĚĶŅĵœħƟȮŐĸŃŏĮƦĬĶńĔļŅĽŇŗĚŐĺħĸƟŀĴĕŀĚĝŋĴĝĬ
őħĵŒĝƟĔŅĶįĸŇĨŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢĪňŗœĴƞĴňĽŅĶŏėĴňȮěŉĚħņŏĬŇĬĚŅĬĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňĔŅĶįĸŇĨıĶŇĔŀŇĬĪĶňĵƢŒĬıŊŘĬĪňŗȮŒĬĺńĬĪňŗȮ06ȮĴ,ė,Ȯ0341ȮŒľƟĔńĭ
ŏĔļĨĶĔĶěņĬĺĬȮ0.ȮėĬȮıĶƟŀĴĔńĭĶƞĺĴĔńĭŏĔļĨĶĔĶŐĔĬĬņŒĬĔŅĶėńħŏĸŊŀĔ
ıńĬīŋƢıĶŇĔĪňŗŏľĴŅŃĽĴĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮĪĬĨƞŀőĶėŐĸŃŐĴĸĚȮŐĸŃ
ŒľƟįĸįĸŇĨĽŌĚȮŏıĶŅŃĮƤĠľŅěŅĔĔŅĶĮĸŌĔĪňŗįƞŅĬĴŅĕŀĚŏĔļĨĶĔĶėŊŀȮœĴƞĽŅĴŅĶĩ
ĮĸŌĔıĶŇĔœħƟŏĬŊŗŀĚěŅĔĔŅĶĕŅħŀĚėƢėĺŅĴĶŌƟŏĶŊŗŀĚĔŅĶĮĸŋĔŐĸŃĭĶŇľŅĶěńħĔŅĶ
ŐĮĸĚıĶŇĔŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢȮŐĸŃĔŅĶėńħŏĸŊŀĔıńĬīŋƢĪňŗŏľĴŅŃĽĴŒĬĔŅĶ
ĮĸŌĔŒĬĶŃĭĭŀŇĬĪĶňĵƢȮĔƞŀĬĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏĔļĨĶĔĶĵńĚœĴƞĴňĶŅĵœħƟ
ěŅĔĔŅĶěņľĬƞŅĵıĶŇĔŀŇĬĪĶňĵƢȮľĸńĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ+ȮķħŌĔŅĶįĸŇĨĮƖȮ
0342Ȯ&ı,ė,Ȯ0342+ȮĴ,ė,Ȯ0343'ȮŏĔļĨĶĔĶŐĔĬĬņěņĬĺĬȮ0.ȮĶŅĵȮĶĺĴĔńĭ
ĔĸŋƞĴĮĸŌĔıĶŇĔėňĶňĶŅļġĶƢŒĬıŊŘĬĪňŗŏıŊŗŀěņľĬƞŅĵȮőħĵĮĸŌĔıĶŇĔėňĶňĶŅļġĶƢȮěņĬĺĬȮ
1..ȮĨƟĬ-ėĬȮŏıŊŗŀŒľƟŏĔŇħĔŅĶěńħĔŅĶŐĮĸĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĪńŗĺĩŉĚ 
ĨŅĴĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢȮ+ȮŏĔļĨĶĔĶŐĔĬĬņĽĶƟŅĚĶŅĵœħƟĨƞŀėĬȮ1..+3..Ȯ
ĭŅĪ-ĽńĮħŅľƢȮőħĵěņľĬƞŅĵŏĮƦĬıĶŇĔĽħĶŅėŅĔŇőĸĔĶńĴĸŃȮ6.+0..ȮĭŅĪȮŐĸŃ
ıĶŇĔŐľƟĚĶŅėŅĔŇőĸĔĶńĴĸŃȮ1..+13.ȮĭŅĪŒĬĝŋĴĝĬȮŐĸŃĨĸŅħĬńħ 
ŏĔļĨĶŀŇĬĪĶňĵƢŒĬŀņŏĳŀĬŅĬƟŀĵȮě,ĬƞŅĬȮĽĶƟŅĚĶŅĵœħƟŒľƟŏĔļĨĶĔĶŐĔĬĬņ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

įŌƟĮĸŌĔıĶŇĔŏĜĸňŗĵĶŅĵĸŃȮ/0*...ȮĭŅĪ-ĮƖȮħńĚĬńŘĬȮĔĸŋƞĴŏĔļĨĶĔĶŐĔĬĬņ 
ĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸįĸŇĨȮ&/0*...ȮĭŅĪȮxȮ0.ȮĶŅĵ'Ȯ02.*...ȮĭŅĪ-ĮƖ 

ĽľĔĶĦƢȮőėĬĴŐĴƞĸŅĺȮľĴŌƞĪňŗȮ3ȮĭƟŅĬĪƞŅ
ĕňŘŏľĸŖĔȮĨņĭĸĮƙŅĔƞŀħņȮŀņŏĳŀŐĴƞĸŅĺȮ
ěńĚľĺńħŏĝňĵĚĶŅĵ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨŀŅľŅĶȮTMR ĔŅĶıńĥĬŅĽŌĨĶŀŅľŅĶȮŐĸŃ
ĔŅĶŒĝƟőĮĶŐĔĶĴėņĬĺĦĽŌĨĶŀŅľŅĶőėŀĵƞŅĚĚƞŅĵŵȮAGRITEC ĶƞĺĴĔńĭȮ
ĽņĬńĔĚŅĬĮĻŋĽńĨĺƢěńĚľĺńħŏĝňĵĚĶŅĵȮŐĸŃĻŌĬĵƢĺŇěńĵŐĸŃıńĥĬŅŀŅľŅĶĽńĨĺƢ
ŏĝňĵĚĶŅĵȮĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨŀŅľŅĶȮTMR ĨƟĬĪŋĬĨŗņŒľƟĔńĭĽĴŅĝŇĔ
ĽľĔĶĦƢěņĬĺĬȮ12ȮėĬȮŒĬŏħŊŀĬȮĔ,ĵ,Ȯ0341ȮőħĵŒĝƟĺńĨĩŋħŇĭĪňŗŏĮƦĬįĸıĸŀĵœħƟ
ĪŅĚĔŅĶŏĔļĨĶȮŒľƟĔńĭĽľĔĶĦƢőėĬĴŐĴƞĸŅĺȮŏıŊŗŀŏĮƦĬĻŌĬĵƢĔĸŅĚįĸŇĨŀŅľŅĶȮ
TMR ŏıŊŗŀěņľĬƞŅĵŒľƟĔńĭĔĸŋƞĴĽĴŅĝŇĔĽľĔĶĦƢȮĔƞŀĬĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ŏĔļĨĶĔĶĞŊŘŀŀŅľŅĶĽņŏĶŖěĶŌĮŒĬĪƟŀĚĨĸŅħŒĬĶŅėŅȮ7ȮĭŅĪ-ĔŇőĸĔĶńĴȮľĸńĚĔŅĶ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ+ȮŏĔļĨĶĔĶĽŅĴŅĶĩįĸŇĨŀŅľŅĶőėőħĵĴňĨƟĬĪŋĬĔŅĶįĸŇĨ
ŏĜĸňŗĵȮ1,3ȮĭŅĪ-ĔŇőĸĔĶńĴȮĝƞĺĵĸħĨƟĬĪŋĬœħƟĔŇőĸĔĶńĴĸŃȮ3,3ȮĭŅĪȮŒĬĝƞĺĚŏħŊŀĬȮ
Ĩ,ė,Ȯ0341Ȯ+ȮŏħŊŀĬȮĔ,ı,Ȯ0342ȮĽľĔĶĦƢőėĬĴŐĴƞĸŅĺěņĔńħȮŀ,ŐĴƞĸŅĺ 
ě,ŏĝňĵĚĶŅĵȮįĸŇĨŀŅľŅĶœħƟȮ4..*...ȮĔŇőĸĔĶńĴȮĽŅĴŅĶĩĸħĨƟĬĪŋĬĸĚœħƟȮ
1*1..*...ȮĭŅĪȮŐĸŃįĸĸńıīƢěŅĔĔŅĶŒĝƟŀŅľŅĶȮTMR ėƞŅőĮĶĨňĬŒĬĬŘņĬĴ 
œħƟĴŅĨĶģŅĬȮŐĸŃĵńĚĴňŐįĬĔŅĶĸĚĪŋĬŏıŇŗĴȮőħĵĽľĔĶĦƢłȮœħƟĽĶƟŅĚĻŌĬĵƢŏėĶŊŀĕƞŅĵ
ĪňŗȮŀ,ŐĴƞĽĶĺĵȮĚĭĮĶŃĴŅĦȮ3..*...ȮĭŅĪȮĨĸŀħěĬŏĨĶňĵĴĞŊŘŀ 
ŏėĶŊŗŀĚįĽĴŀŅľŅĶȮTMR ŏıŇŗĴőħĵŒĝƟĚĭĮĶŃĴŅĦěŅĔĽľĔĶĦƢŏŀĚȮĵĔĶŃħńĭ 
ŒľƟĲŅĶƢĴĽĴŅĝŇĔĪŋĔĲŅĶƢĴœħƟĶńĭĴŅĨĶģŅĬȮGAP ĨƞŀœĮ 

ĔĸŋƞĴĪŀįƟŅĬŅľĴŊŗĬĻĶňȮľĴŌƞĪňŗȮ6ȮĭƟŅĬėĺĬ
ĽĺĶĶėƢȮĨņĭĸĬŅľĴŊŗĬĻĶňȮŀņŏĳŀĬŅőĵĚȮ
ěńĚľĺńħĨĶńĚ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĽŇŗĚĪŀıŊŘĬŏĴŊŀĚŵȮAGRITEC 
ĶƞĺĴĔńĭĽņĬńĔĚŅĬıńĥĬŅİƖĴŊŀŐĶĚĚŅĬěńĚľĺńħĨĶńĚ*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ĶŅĝĴĚėĸĻĶňĺŇĝńĵȮĺŇĪĵŅŏĕĨĨĶńĚȮŐĸŃĔĸŋƞĴĭĶŇļńĪŏĞŖĬĪĶńĸłȮħņŏĬŇĬĚŅĬĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňŏıŊŗŀıńĥĬŅĻńĔĵĳŅıįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬĽŇŗĚĪŀȮĽƞĚŏĽĶŇĴŐĸŃ 
ĽĶƟŅĚőŀĔŅĽŏıŊŗŀėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĽĶƟŅĚĽĶĶėƢȮĽŊĭĽŅĬĻŇĸĮĺńĥĬīĶĶĴėŋĦėƞŅ
ĕŀĚĳŌĴŇĮƤĠĠŅĝŋĴĝĬȮĶĺĴĪńŘĚıńĥĬŅıŊŘĬĪňŗŏĮƦĬĻŌĬĵƢŏĶňĵĬĶŌƟłȮŏıŊŗŀĽĶƟŅĚ 
ėĺŅĴĵńŗĚĵŊĬŒľƟĔńĭĔĸŋƞĴėĬĶŋƞĬľĸńĚȮŒľƟĔńĭĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬįƟŅĪŀĬŅľĴŊŗĬĻĶň 
ě,ĨĶńĚȮŏĮƦĬĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĽņľĶńĭ 
ĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟĔńĭįĸŇĨĳńĦĤƢȮĶĺĴĩŉĚȮĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŇěĔŅĶ
ŏıŊŗŀĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮőħĵĴňŐįĬĚŅĬěńħŀĭĶĴĨńŘĚŐĨƞŏħŊŀĬȮĴň,ė,Ȯ+ȮĴŇ,ĵ,Ȯ
0342ȮĴňįŌƟŏĕƟŅĶƞĺĴěŅĔĔĸŋƞĴĪŀįƟŅȮěņĬĺĬȮ0/ȮĶŅĵȮœħƟĶńĭėĺŅĴĶŌƟȮĔƞŀĬĶńĭ 
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĴňĶŅĵœħƟȮ4,0..,...ȮĭŅĪ-ĮƖȮľĸńĚĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňȮ+ȮįĸĔŅĶħņŏĬŇĬĚŅĬĮƖȮĴŇ,ĵ,Ȯ0341ȮůȮĴŇ,ĵ,Ȯ0342ȮįƟŅĪŀĵĔħŀĔ 
įƟŅėĸŋĴœľĸƞȮįƟŅĕŅĺĴƟŅĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵȮ6*...*...ȮĭŅĪ-ĮƖȮĨƟĬĪŋĬ
ĔŅĶįĸŇĨȮ3*4..*...ȮĭŅĪ-ĮƖȮħńĚĬńŘĬĴňĶŅĵœħƟĽŋĪīŇȮ0*2..*...ȮĭŅĪ-ĮƖȮůȮįĸ 
ĔŅĶħņŏĬŇĬĚŅĬĮƖȮĔ,ė,Ȯ0342ȮůȮĴŇ,ĵ,Ȯ0343ȮįƟŅĪŀĵĔħŀĔȮįƟŅėĸŋĴœľĸƞȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

įƟŅĕŅĺĴƟŅĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵȮ6*2..*...ȮĭŅĪ-ĮƖȮĨƟĬĪŋĬĔŅĶįĸŇĨȮ
3*66.*...ȮĭŅĪ-ĮƖȮħńĚĬńŘĬĴňĶŅĵœħƟĽŋĪīŇȮ0*30.*...ȮĭŅĪ-ĮƖ 

ŏĔļĨĶĔĶįŌƟŏıŅŃŏĸňŘĵĚĝńĬőĶĚȮľĴŌƞĪňŗȮ2Ȯ 
ĭƟŅĬĔĶŊŀĞŀȮĨņĭĸŐĺƟĚȮŀņŏĳŀŐĺƟĚȮěńĚľĺńħ
ĬĶŅīŇĺŅĽ 

ŴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶŏĸňŘĵĚįŉŘĚĝńĬőĶĚŵȮŒĬĮƖȮ0341ȮAGRITEC ĶƞĺĴĔńĭ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮěńħİƗĔŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶ 
ŏĸňŘĵĚįŉŘĚŐĸŃĝńĬőĶĚȮŏıŊŗŀĽĶƟŅĚŀŅĝňıȮĽĶƟŅĚĶŅĵœħƟȮŒľƟĔńĭĝŋĴĝĬıŊŘĬĪňŗěńĚľĺńħ
ĬĶŅīŇĺŅĽȮőħĵŒľƟėĺŅĴĶŌƟĕńŘĬĨŀĬĔŅĶŏĸňŘĵĚįŉŘĚŐĸŃĝńĬőĶĚȮĽŅĵıńĬīŋƢįŉŘĚŐĸŃĝńĬőĶĚȮ
ĺĚěĶĝňĺŇĨȮĔŅĶŐĵĔĕĵŅĵıńĬīŋƢȮĔŅĶŏĔŖĭįĸįĸŇĨȮĶĺĴĩŉĚĵńĚĴňĔŅĶĻŉĔļŅĽŅĵıńĬīŋƢ
įŉŘĚŐĸŃĝńĬőĶĚŒĬıŊŘĬĪňŗŏıŇŗĴŏĨŇĴȮŒĬŏĺĸŅĨƞŀĴŅĺńĬĪňŗȮ1ȮĔ,ı,Ȯ0342ȮŐĸŃĺńĬĪňŗȮ/5-
/7ȮĴň,ė,Ȯ0342ȮľĬƞĺĵĮĢŇĭńĨŇĔŅĶĺŇěńĵĶƞĺĴĪŅĚīĶĶĴĝŅĨŇĺŇĪĵŅĮƙŅıĶŋŐĸŃ 
ĮƙŅħŇĭĝŊŘĬŁŅĸŅ+ĭŅĸŅȮœħƟħņŏĬŇĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮœĮĵńĚĝŋĴĝĬĨƞŅĚȮŕȮŒĬ
ıŊŘĬĪňŗěńĚľĺńħĬĶŅīŇĺŅĽȮŏĝƞĬȮĝŋĴĝĬıŊŘĬĪňŗĨņĭĸőĸŃěŌħȮŀņŏĳŀŐĺƟĚȮĝŋĴĝĬľĴŌƞĭƟŅĬ
ěŋĿŅĳĶĦƢȮ/0ȮĭƟŅĬĶńĔīĶĶĴȮŀņŏĳĽŋėŇĶŇĬȮıŊŘĬĪňŗĮƙŅıĶŋőĨƠŃŐħĚȮŀņŏĳŀĽŋœľĚőĔ+ĸĔȮ
ŐĸŃıŊŘĬĪňŗŀņŏĳŀĔĶĚĮƖĬńĚȮěńĚľĺńħĵŃĸŅȮĴňĝŋĴĝĬĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħěņĬĺĬȮ/4Ȯ
ĝŋĴĝĬȮ//ȮľĬƞĺĵĚŅĬȮĽŅĴŅĶĩĽĶƟŅĚŀŅĝňıȮĽĶƟŅĚĶŅĵœħƟŒľƟĔńĭĝŋĴĝĬȮĴňĔŅĶĻŉĔļŅ
ĽŅĵıńĬīŋƢĝńĬőĶĚĪňŗıĭŒĬıŊŘĬĪňŗĮƙŅĭŅĸŅȮŏĕĨĶńĔļŅıńĬīŋƢĽńĨĺƢĮƙŅŁŅĸŅ+ĭŅĸŅȮ
ŀņŏĳŀŐĺƟĚȮěńĚľĺńħĬĶŅīŇĺŅĽȮěņĬĺĬȮ//ȮĽŅĵıńĬīŋƢȮĔƞŀĬĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ
ŏĔļĨĶĔĶĵńĚœĴƞĴňĶŅĵœħƟěŅĔĔŅĶěņľĬƞŅĵįĸŇĨĳńĦĤƢěŅĔĝńĬőĶĚȮľĸńĚ 
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮ- ĮƖȮ0342ȮĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬįŌƟŏĸňŘĵĚĝńĬőĶĚŀņŏĳŀ
ŐĺƟĚȮĴňįĸįĸŇĨĬŘņįŉŘĚĝńĬőĶĚȮěņĬĺĬȮ/0.ȮĔŇőĸĔĶńĴȮĶŀĭĔŅĶĔŅĶŏĔŖĭįĸįĸŇĨȮ
ŏħŊŀĬȮĴ,ė,Ȯ0342ȮůȮĴŇ,ĵ,Ȯ0343ȮĶŅėŅěņľĬƞŅĵĔŇőĸĔĶńĴĸŃȮ/*...ȮĭŅĪȮȮ&/Ȯ
ĴŇĸĸŇĔĶńĴȮěņľĬƞŅĵĪňŗĶŅėŅȮ/ȮĭŅĪ'ȮĴňĶŅĵœħƟȮ/0.*...ȮĭŅĪȮ- ĮƖȮ0343 
ĺŇĽŅľĔŇěĝŋĴĝĬįŌƟŏĸňŘĵĚĝńĬőĶĚŀņŏĳŀŐĺƟĚȮĶƞĺĴĔńĭȮŀĚėƢĔŅĶĭĶŇľŅĶĽƞĺĬĨņĭĸŐĺƟĚȮ
ıńĥĬŅĝŋĴĝĬŀņŏĳŀŐĺƟĚȮīĬŅėŅĶŏıŊŗŀĔŅĶŏĔļĨĶĽŅĕŅŐĺƟĚȮıŅĦŇĝĵƢěńĚľĺńħ
ĬĶŅīŇĺŅĽȮĴľŅĺŇĪĵŅĸńĵĬĶŅīŇĺŅĽĶŅĝĬėĶŇĬĪĶƢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĵŃĸŅȮ
łĸłȮœħƟĴňĔŅĶıńĥĬŅėŋĦĳŅıįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢȮĬŀĔěŅĔĬňŘŏĕƟŅĶƞĺĴ 
ĔĸŋƞĴŏėĶŊŀĕƞŅĵłȮSocial Media ŏıŊŗŀįĸńĔħńĬĔŅĶıńĥĬŅėŋĦĳŅıĳńĦĤƢ 
ŐĸŃŏıŇŗĴĝƞŀĚĪŅĚŒĬĔŅĶĮĶŃĝŅĽńĴıńĬīƢŐĸŃěņľĬƞŅĵįĸŇĨĳńĦĤƢŀňĔħƟĺĵ 

ĭĶŇļńĪĽĵŅĴŀŋĨĽŅľĔĶĶĴĺńĽħŋĪĬœĲȮěņĔńħ ŴĔŅĶĬņŐĬĺėŇħŐĸŃĮĶŃĵŋĔĨƢŒĝƟĨńĺĝňŘĺńħŏĔňŗĵĺĔńĭĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋ 
ĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĺńĽħŋĪĬœĲȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶıŇěŅĶĦŅ
ėńħŏĸŊŀĔŀŋĨĽŅľĔĶĶĴħňŏħƞĬȮ&RfcȮNpgkcȮKglgqrcpŲqȮGlbsqrpwȮ?u_pb'Ȯ
ĮĶŃŏĳĪȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŵȮĬńĔĺŇěńĵȮTIIS ĶƞĺĴĔńĭĭĶŇļńĪĽĵŅĴŀŋĨĽŅľĔĶĶĴ
ĺńĽħŋĪĬœĲȮěņĔńħȮĳŅĵŒĨƟőėĶĚĔŅĶȮŴĔŅĶĻŉĔļŅĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŒĬ
ĳŅėĔŅĶįĸŇĨĕŀĚŀŋĨĽŅľĔĶĶĴĺńĽħŋĔƞŀĽĶƟŅĚȮ8ȮĔĶĦňĻŉĔļŅȮĔĸŋƞĴįĸŇĨĳńĦĤƢ 
ĺńĽħŋĪĬœĲŵȮŏıŊŗŀĬņĕƟŀĴŌĸĔŅĶįĸŇĨĺńĽħŋĪĬœĲĞŉŗĚŏĮƦĬĔŅĶħņŏĬŇĬĔŅĶĪňŗ 
ĪŅĚĭĶŇļńĪĮĢŇĭńĨŇŀĵŌƞŒĬĮƤěěŋĭńĬȮĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĨńĺĝňŘĺńħĔŅĶĮĶŃŏĴŇĬ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋȮ&Material Circularity Indicator)ȮőħĵįĸĸńıīƢĪňŗœħƟ
ĕŀĚĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋȮĬńŘĬĽŅĴŅĶĩĺńħȮĨĶĺěĽŀĭȮ
ŐĸŃŏĮĶňĵĭŏĪňĵĭėƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚĮĶŃŏĪĻŒĬĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬœħƟȮ
őħĵįƞŅĬĶŃĭĭĔŅĶĮĶŃŏĴŇĬŐĭĭŏĝŊŗŀĴőĵĚȮŏıŊŗŀĬņœĮĽŌƞėƞŅĴŅĨĶģŅĬĔĸŅĚȮ
&Benchmark) ĕŀĚĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŒĬŐĨƞĸŃĔĸŋƞĴŀŋĨĽŅľĔĶĶĴȮěŅĔ
ĔŅĶĽĬńĭĽĬŋĬĕŀĚĬńĔĺŇěńĵȮTIIS ĪņŒľƟĪŅĚĭĶŇļńĪȮœħƟĶńĭĶŅĚĺńĸȮŀŋĨĽŅľĔĶĶĴ
ħňŏħƞĬȮĮĶŃŏĳĪŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮőħĵěŃĴňĔŅĶĮĶŃĔŅĻĶńĭĶŅĚĺńĸ 
ŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶŒĬŏħŊŀĬȮĔ,ĵ,Ȯ0343 

ŀĚėƢĔŅĶĔŀĚĪŋĬĽńĨĺƢĮƙŅőĸĔĽŅĔĸȮ&WWF 
Thailand)   

ŴĔŅĶĮĶŃĵŋĔĨƢŒĝƟįĸĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔŏıŊŗŀĽƞĚŏĽĶŇĴĔĸœĔĸĔŅĶĸħ
ĔƠŅĞŏĶŊŀĬĔĶŃěĔŏĝŇĚıŊŘĬĪňŗŵȮĬńĔĺŇěńĵȮTIIS ĶƞĺĴĔńĭŀĚėƢĔĶĳŅėňĳŅėĮĶŃĝŅĽńĚėĴȮ
ĪņĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚĶŃĭĭŏĔļĨĶŒĬıŊŘĬĪňŗĸŅħĝńĬ
ĔĶĦňĻŉĔļŅȮŀ,ŐĴƞŐěƞĴȮě,ŏĝňĵĚŒľĴƞȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅĨńĺĝňŘĺńħŏĝŇĚıŊŘĬĪňŗĪňŗ
ŏľĴŅŃĽĴŒĬĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĮƦĬĮĶŃŏħŖĬľĬŉŗĚĪňŗĽņėńĠ
ĽņľĶńĭĔŅĶĮĶŃŏĴŇĬėĺŅĴĵńŗĚĵŊĬŒĬĴŇĨŇĽŇŗĚŐĺħĸƟŀĴĕŀĚŏĔļĨĶĔĶĶĴŏĝŇĚıŊŘĬĪňŗȮ
ěŅĔįĸĔŅĶĻŉĔļŅıĭĺƞŅĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚĕŀĚĔŅĶĪņ
ŏĔļĨĶĔĶĶĴŏĝŇĚŏħňŗĵĺȮ&ĕƟŅĺőıħŏĸňŘĵĚĽńĨĺƢ'ȮĴňėƞŅŏĪƞŅĔńĭȮ4,2/.,.1Ȯkg 
CO0eq.Ha-/yr-/ȮŐĸŃĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚĕŀĚĔŅĶĪņ
ŏĔļĨĶĔĶĶĴŐĭĭĭŌĶĦŅĔŅĶĴňėƞŅŏĪƞŅĔńĭȮ+2,15.,/7ȮkgCO0eq.Ha-/yr-/ȮĞŉŗĚ
ľĴŅĵėĺŅĴĺƞŅĔŅĶĮĸŌĔıŊĝŐĭĭĭŌĶĦŅĔŅĶȮ/ȮŏŁĔĨŅĶƢȮŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖȮ
ĽŅĴŅĶĩħŌħĞńĭĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔœħƟȮ2,15.,/7Ȯkg CO0ȮěŅĔĔŅĶ 
ěńħĪņőėĶĚĔŅĶĶŃĵŃĪňŗȮ/ȮœħƟėŇħĶŇŏĶŇĴŐĸŃĕńĭŏėĸŊŗŀĬľĸńĔĔŅĶĭĶŇőĳėŐĸŃ 
ĔŅĶįĸŇĨĪňŗĵńŗĚĵŊĬĽņľĶńĭĔŅĶĸħĔŅĶĮĸħĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔŒĬ 
ĳŅėĔŅĶŏĔļĨĶŐĸŃĶŃĭĭŀŅľŅĶȮŐĸŃĔŅĶıńĥĬŅőėĶĚĔŅĶŒĬĶŃĵŃĪňŗȮ0ȮĪňŗěŃ
ŏĮƦĬĨƞŀĵŀħĔŅĶħņŏĬŇĬĔŅĶĨƞŀŏĬŊŗŀĚȮŐĸŃĽŅĴŅĶĩŏĮƦĬĨƟĬŐĭĭœĮĽŌƞĔŅĶĕĵŅĵįĸ
ŒĬıŊŘĬĪňŗŀŊŗĬȮŕȮŒĬĮĶŃŏĪĻȮŐĸŃĳŌĴŇĳŅėŀŅŏĞňĵĬȮŀŅĪŇȮĔńĴıŌĝŅȮŐĸŃĔĸŋƞĴĮĶŃŏĪĻ
ŒĬŀŏĴĶŇĔŅŒĨƟőħĵœħƟĶńĭĚĭĮĶŃĴŅĦĴŌĸėƞŅȮ/ȮĸƟŅĬŏľĶňĵĠĵŌőĶȮŐĸŃħņŏĬŇĬ
őėĶĚĔŅĶĺŇěńĵŏĮƦĬĶŃĵŃŏĺĸŅȮ2ȮĮƖȮ&őėĶĚĔŅĶŏĶŇŗĴħņŏĬŇĬĔŅĶŏĴŊŗŀŏħŊŀĬȮĴŇ,ĵ,Ȯ
0343'ȮĴňŏĮƚŅĮĶŃĽĚėƢĪňŗěŃŏĽĶŇĴĽĶƟŅĚėĺŅĴĵńŗĚĵŊĬŒĬĔŅĶįĸŇĨŒĬıŊŘĬĪňŗħņŏĬŇĬ
őėĶĚĔŅĶȮŐĸŃŏĝŊŗŀĴĨƞŀœĮĵńĚĔŅĶĭĶŇőĳėĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭȮĪņŒľƟĮĶŃŏĪĻœĪĵ
ĴňĽƞĺĬŒĬĔŅĶįĸńĔħńĬĔŅĶĸħĶŀĵŏĪƟŅėŅĶƢĭŀĬŐĸŃĽĶƟŅĚėĺŅĴĵńŗĚĵŊĬ 
ħƟŅĬĽŇŗĚŐĺħĸƟŀĴŒĬĪĺňĮŏŀŏĝňĵœħƟŀĵƞŅĚŐĪƟěĶŇĚ 

ĭĶŇļńĪŏľĸŖĔĽĵŅĴĵŅĴŅőĨŃȮěņĔńħ ŴĔŅĶİƗĔŀĭĶĴĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢįĸŇĨĳńĦĤƢȮ&Carbon 
Footprint for Product)ŵȮĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇĬĨƢĕŀĚįĸŇĨĳńĦĤƢȮ
&Carbon Footprint of Product: CFP) ľĴŅĵĩŉĚȮĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔőħĵĨĸŀħĺńĢěńĔĶĝňĺŇĨĕŀĚįĸŇĨĳńĦĤƢĨńŘĚŐĨƞĔŅĶœħƟĴŅĞŉŗĚĺńĨĩŋħŇĭȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĔŅĶŐĮĶĶŌĮĺńĨĩŋħŇĭȮĔĶŃĭĺĬĔŅĶįĸŇĨȮ&ĶĺĴĪńŘĚĔĶŃĭĺĬĔŅĶįĸŇĨĭĶĶěŋĳńĦĤƢ'Ȯ
ĔŅĶěńħěņľĬƞŅĵľĶŊŀĔĶŃěŅĵĽŇĬėƟŅȮĔŅĶŒĝƟĚŅĬľĶŊŀĭĶŇőĳėȮĔŅĶĕŅĵȮ&ľŅĔĴň 
ĔŅĶŐĝƞŏĵŖĬľĶŊŀŐĝƞŐĕŖĚ'ȮĔŅĶěńħĔŅĶĞŅĔ&ľĴŅĵĩŉĚȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 
ľĸńĚįĸŇĨĳńĦĤƢľĴħŀŅĵŋĔŅĶŒĝƟĚŅĬľĶŊŀľĸńĚěŅĔĔŅĶĭĶŇőĳė'ȮĶĺĴĪńŘĚĔŅĶĕĬĽƞĚ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔŕȮĕńŘĬĨŀĬȮőħĵĔŅĶĮĶŃŏĴŇĬȮCFP ėŊŀȮĔŅĶĮĶŃŏĴŇĬħƟĺĵŏĪėĬŇė
ĔŅĶĮĶŃŏĴŇĬĺńĢěńĔĶĝňĺŇĨȮ&Life Cycle Assessment: LCA) őħĵıŇěŅĶĦŅ
ŏĜıŅŃĔĸŋƞĴįĸĔĶŃĪĭħƟŅĬĳŅĺŃőĸĔĶƟŀĬȮŏĶňĵĔȮėƞŅėĺŅĴĽŅĴŅĶĩŒĬ 
ĔŅĶĔƞŀŒľƟŏĔŇħĳŅĺŃőĸĔĶƟŀĬȮ&Global Warming Potential: GWP) ŒĬ
ĶŃĵŃŏĺĸŅȮ/..ȮĮƖȮŏĬŊŗŀĚěŅĔĪŅĚĭĶŇļńĪŏľĸŖĔĽĵŅĴĵŅĴŅőĨŃȮěņĔńħȮœĴƞĴňėĺŅĴĶŌƟ
ŏĶŊŗŀĚĔŅĶŏıŇŗĴĔŅĶľĴŋĬŏĺňĵĬĕŀĚįĸŇĨĳńĦĤƢȮįƞŅĬĔŅĶĮĶŃŏĴŇĬėŅĶƢĭŀĬĲŋĨıĶŇĬĨƢȮ
ěŉĚĕŀėĺŅĴŀĬŋŏėĶŅŃľƢŒľƟĪŅĚĪňĴĺŇěńĵŏĕƟŅœĮŀĭĶĴĔŅĶĮĶŃŏĴŇĬ 
ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĨƢŒľƟŐĔƞŏěƟŅľĬƟŅĪňŗĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚĪŅĚĭĶŇļńĪȮŏĴŊŗŀĺńĬĪňŗȮ0/Ȯī,ė,Ȯ
0342ȮįƞŅĬĶŌĮŐĭĭĔŅĶŀĭĶĴŀŀĬœĸĬƢȮįĸĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶİƗĔŀĭĶĴ 
/'ȮįŌƟĭĶŇľŅĶŐĸŃŏěƟŅľĬƟŅĪňŗĕŀĚĭĶŇļńĪŏľĸŖĔĽĵŅĴĵŅĴŅőĨŃȮěņĔńħȮ 
ŏľŖĬėĺŅĴĽņėńĠŒĬĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮěĬĬņœĮĽŌƞ 
ĔŅĶĕŀĕŉŘĬĪŃŏĭňĵĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĨƢĕŀĚįĸŇĨĳńĦĤƢȮ0'ȮįŌƟĭĶŇľŅĶŐĸŃŏěƟŅľĬƟŅĪňŗ
ŏĔŇħėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩĬņœĮĨƞŀĵŀħŏıŊŗŀĽĬńĭĽĬŋĬĬĔŅĶŏĔŖĭĕƟŀĴŌĸ
ŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮ 

Š' ĔĸŋƞĴŏĔļĨĶĔĶŐĸŃŏėĶŊŀĕƞŅĵȮĶńĔĭƟŅĬŏĔŇħ 
š' įŌƟĮĶŃĔŀĭĔŅĶŐĸŃŏėĶŊŀĕƞŅĵȮEXIM 
BANK 

ŴĔŅĶİƗĔŀĭĶĴŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŒľƟįŌƟĮĶŃĔŀĭĔŅĶĴŃıĶƟŅĺĬŘņľŀĴŵȮ
ĬńĔĺŇěńĵȮTIIS œħƟěńħĔŅĶİƗĔŀĭĶĴȮŏĶŊŗŀĚĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular 
Economy: CE) ĳŅĵŒĨƟőėĶĚĔŅĶĺŇěńĵŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĮĶŃŏĪĻ 
ŒĬĔŅĶĶńĭĴŊŀŐĸŃŐĕƞĚĕńĬĔńĭĬŅĬŅĮĶŃŏĪĻĪňŗĔņĸńĚŏĕƟŅĽŌƞĶŃĭĭŏĻĶļģĔŇě
ľĴŋĬŏĺňĵĬȮőħĵĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular Economy: CE)ȮŏĮƦĬ
ŐĬĺĪŅĚĔŅĶŒĝƟĪĶńıĵŅĔĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħŐĸŃœĶƟĕŀĚŏĽňĵľĶŊŀ 
ŏĔŇħĕŀĚŏĽňĵĬƟŀĵĪňŗĽŋħȮőħĵŏĮƦĬŐĬĺĪŅĚĪňŗĽŅĴŅĶĩĬņĮĶŃŏĪĻœĮĽŌƞėĺŅĴĵńŗĚĵŊĬ 
œħƟŀĵƞŅĚŐĪƟěĶŇĚȮĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶŀĭĶĴȮ/'ȮŏıŊŗŀĽĶƟŅĚĔŅĶĶńĭĶŌƟŐĸŃ 
ėĺŅĴŏĕƟŅŒěŏĶŊŗŀĚŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ0'ȮŏıŊŗŀŏıŇŗĴĴŌĸėƞŅěŅĔĕŀĚŏľĸŊŀŒĝƟ 
ľĶŊŀĕŀĚŏĽňĵĪňŗŏĔŇħěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨȮ1'ȮŏıŊŗŀĸħĮĶŇĴŅĦĕĵŃŐĸŃ 
ĸħĔŅĶĮĸƞŀĵĕŀĚŏĽňĵĽŌƞīĶĶĴĝŅĨŇȮįĸĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶİƗĔŀĭĶĴ /'ȮŏĔļĨĶĔĶ
ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶĬņľĸńĔĔŅĶ 
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬĴŅŒĝƟŏıŇŗĴĴŌĸėƞŅĽŇĬėƟŅŏĔļĨĶȮŏĝƞĬȮĔŅĶĬņŏĻļĴŃıĶƟŅĺ
ŏľĸŊŀĪŇŘĚěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨĴŃıĶƟŅĺĬŘņľŀĴĴŅįĸŇĨŏĮƦĬĮŋƜĵȮ0'ȮŏĔļĨĶĔĶ
ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪňŗœħƟĶńĭěŅĔĔŅĶİƗĔŀĭĶĴœĮĕĵŅĵįĸ 
ĨƞŀĵŀħŏıŊŗŀĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃŏıŇŗĴĴŌĸėƞŅŒľƟĔńĭĽŇĬėƟŅ 
ĪŅĚĔŅĶŏĔļĨĶȮ1'ȮŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩŏıŇŗĴĝƞŀĚĪŅĚĔŅĶ
ěņľĬƞŅĵĽŇĬėƟŅĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

1) ĭĶŇļńĪőĔĸĭŀĸȮŏıŅŏĺŀĶƢȮĞŇĬŏĬŀĶƢĵňŗȮ
ěņĔńħȮ&ĴľŅĝĬ' 
2) őĶĚıĵŅĭŅĸĶŅĴŅīŇĭħň 
3) őĶĚŏĶňĵĬěŇĨĶĸħŅȮ 
4) ĽņĬńĔĚŅĬȮĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮ
ĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 
5) ĽņĬńĔĚŅĬȮıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŐľƞĚĝŅĨŇ 

ŴĔŅĶĽĬńĭĽĬŋĬĔŅĶįĸŇĨĝŋħĨĶĺěȮNanoCOVID-/7 Antigen Rapid 
TestŵȮĬńĔĺŇěńĵȮNANOTECȮœħƟŒľƟĔŅĶĔŅĶĽĬńĭĽĬŋĬĔŅĶįĸŇĨĝŋħĨĶĺěȮ
NanoCOVID-/7ȮAntigen Rapid TestȮŏĬŊŗŀĚěŅĔĝƞĺĚĪňŗįƞŅĬĴŅĔŅĶĶŃĭŅħ
ĕŀĚȮCOVID-/7ȮŒĬĮĶŃŏĪĻœĪĵĴňěņĬĺĬįŌƟĨŇħŏĝŊŘŀŏıŇŗĴĴŅĔĕŉŘĬŏĶŊŗŀĵȮŕȮ&> /Ȯ
ľĴŊŗĬȮĶŅĵĨƞŀĺńĬ'ȮĞŉŗĚŏĮƦĬĪňŗĴŅĕŀĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĨĶĺěıĭŏĝŊŘŀŒĬŏĺĸŅŀńĬĽńŘĬȮ
ĝŋħĨĶĺěőĶėȮCOVID-/7ȮŐĭĭĪňŗĽŅĴŅĶĩŒľƟįĸĸńıīƢŀĵƞŅĚĶĺħŏĶŖĺěŉĚĴňĭĪĭŅĪ
ĴŅĔĕŉŘĬȮĬņĴŅŒĝƟėńħĔĶŀĚįŌƟĮƙĺĵŒĬŏĭŊŘŀĚĨƟĬœħƟȮŐĸŃĝƞĺĵŒľƟŐıĪĵƢĽŅĴŅĶĩŐĵĔ 
įŌƟĨŇħŏĝŊŘŀœħƟŒĬŏĺĸŅŀńĬĶĺħŏĶŖĺȮĮƤĠľŅĪňŗıĭėŊŀȮŏĴŊŗŀŏĔŇħőĶėĶŃĭŅħȮĮĶŃŏĪĻ
įŌƟįĸŇĨŏĪėőĬőĸĵňŏľĸƞŅĬňŘĮĶŃĽĭĮƤĠľŅĕŅħŐėĸĬĝŋħĨĶĺěŐĸŃĺńĽħŋŀŋĮĔĶĦƢ 
ĪňŗŏĔňŗĵĺĕƟŀĚȮĽƞĚįĸŒľƟĮĶŃŏĪĻœĪĵœĴƞĽŅĴŅĶĩĞŊŘŀľĶŊŀĬŅŏĕƟŅĝŋħĨĶĺěŐĸŃ 
ĺńĽħŋŀŋĮĔĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶȮĪņŒľƟĮĶŃĽŇĪīŇĳŅı
ŒĬĔŅĶŏİƚŅĶŃĺńĚŐĸŃĭĶŇľŅĶěńħĔŅĶĨŗņĔĺƞŅĴŅĨĶģŅĬȮőħĵĝŋħĨĶĺěȮNano 
COVID-/7 Antigen Rapid Test ĬňŘȮŏĔŇħěŅĔĔŅĶĨƞŀĵŀħŐıĸĨĲŀĶƢĴĕŀĚ 
Nano Flu ľĶŊŀȮĝŋħĨĶĺěėńħĔĶŀĚŏĝŊŘŀœĺĶńĽœĕƟľĺńħŒľĠƞȮŏĮƦĬĝŋħĪħĽŀĭŀĵƞŅĚ
ĚƞŅĵŐĸŃĶĺħŏĶŖĺĽņľĶńĭĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕȮ
&Professional Use)ȮĝŋħĨĶĺěłȮŒľƟĽńĠĠŅĦ-ŏıŇŗĴĽńĠĠŅĦȮĽŅĴŅĶĩŀƞŅĬ
ĽńĠĠŅĦœħƟĳŅĵŒĬȮ/3ȮĬŅĪňȮŐĪĬĔŅĶĨĶĺěħƟĺĵĺŇīňĔŅĶȮRT-PCR ĪňŗŒĝƟŏĺĸŅĬŅĬȮ
&02+26ȮĝĴ,'ȮĞŉŗĚįƞŅĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıěŅĔĪŅĚėĦŃĔĶĶĴĔŅĶ 
ŀŅľŅĶŐĸŃĵŅ &ŀĵ,'ȮŏĶňĵĭĶƟŀĵŐĸƟĺȮįĸŇĨĳńĦĤƢœħƟĶńĭĔŅĶĕŉŘĬĪŃŏĭňĵĬěŅĔȮŀĵ,Ȯ
ŏĴŊŗŀĺńĬĪňŗȮ0/ȮĔ,ė,Ȯ0342ȮŏĮƦĬĔŅĶĸħėƞŅŒĝƟěƞŅĵȮĸħĕńŘĬĨŀĬŐĸŃĳŅĶŃĚŅĬ 
ŒĬĶŃĭĭĽŅīŅĶĦĽŋĕȮNANOTECȮĴňĔŅĶĽƞĚĴŀĭĝŋħĨĶĺě Nano Covid-/7 
Antigen Rapid Test ĪńŘĚŐĭĭȮProfessional Use ŐĸŃȮSelf-Test ĶĺĴ
ěņĬĺĬȮ10,65/ȮĝŋħȮŏĔŇħĴŌĸėƞŅįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěłȮĶĺĴȮ24,063,255,0.Ȯ
ĭŅĪ 

1) ėĸňĬŇėœĨŏĪňĵĴĶńĨĬŏĺĝȮ00Ȯ 
2) ĭĶŇļńĪőĶĚıĵŅĭŅĸīĬĭŋĶňȮěņĔńħȮ
&ĴľŅĝĬ'Ȯ 
3) ĭĶŇļńĪőĶĚıĵŅĭŅĸĺŇĳŅĶŅĴ+ĮŅĔŏĔĶŖħȮ
ěņĔńħȮ 
4) ĭĶŇļńĪķĪīŇŏĺĝȮŏĴħŇŐėĶƢȮěņĔńħȮ&ķĪīŇŏĺĝȮ
ĽľėĸŇĬŇĔŐĸŃœĨŏĪňĵĴ'Ȯ 
5) ĭĶŇļńĪĻĶňĶŅĝŅĬėĶȮěņĔńħȮ&ĴľŅĝĬ'Ȯ
&őĶĚıĵŅĭŅĸıĠŅœĪȮĻĶňĶŅĝŅ'Ȯ 
6) ĴŌĸĬŇīŇŏĽƟĬħƟŅĵȮ 
7) ĶŅĝĺŇĪĵŅĸńĵěŋĿŅĳĶĦƢȮ 
8) őĶĚıĵŅĭŅĸĔĸŅĚȮ 

ŴőėĶĚĔŅĶıńĥĬŅľĴĺĔŐĶĚħńĬȮ&nSPHERE)ŵȮŏĬŊŗŀĚěŅĔĔŅĶĶŃĭŅħĕŀĚȮ
COVID-/7ȮŒĬĮĶŃŏĪĻœĪĵ ĴňįŌƟĨŇħŏĝŊŘŀȮ> /ȮľĴŊŗĬĶŅĵĨƞŀĺńĬȮŐĸŃĔŅĶėĺĭėŋĴ
ŐĸŃěņĔńħĭĶŇŏĺĦŒľƟįŌƟĪňŗĨŇħŏĝŊŘŀ ėŊŀĔŅĶŒľƟįŌƟĨŇħŏĝŊŘŀıńĔŀĵŌƞŒĬľƟŀĚŐĶĚħńĬĸĭ 
ŐĨƞħƟĺĵĕƟŀěņĔńħħƟŅĬėĺŅĴıĶƟŀĴĕŀĚĽĩŅĬĪňŗĨƞŀĮĶŇĴŅĦĕŀĚįŌƟĨŇħŏĝŊŘŀ 
œĴƞĽńĴıńĬīƢĔńĬȮĪņŒľƟĴňįŌƟĨŇħŏĝŊŘŀĵńĚėĚŒĝƟĝňĺŇĨĮĔĨŇĶƞĺĴĔńĭĭŋėėĸĪńŗĺœĮȮĞŉŗĚŏĮƦĬ
ĽŅŏľĨŋľĸńĔĕŀĚĔŅĶŐıĶƞĶŃĭŅħĪňŗŏĮƦĬœĮŀĵƞŅĚœĴƞěĭĽŇŘĬȮĬńĔĺŇěńĵ NANOTECȮ
œħƟĶŇŏĶŇŗĴıńĥĬŅ ŴnSPHERE ľĴĺĔŐĶĚħńĬĭĺĔ-ĸĭŵȮŏĮƦĬĔŅĶıńĥĬŅľĴĺĔ 
ĪňŗĽŅĴŅĶĩĮƚŀĚĔńĬĔŅĶŐıĶƞĔĶŃěŅĵŏĝŊŘŀœĺĶńĽőėőĶĬƞŅȮħƟĺĵĶŃĭĭĔŅĶĔĶŀĚ
ĮĶŃĽŇĪīŇĳŅıĽŌĚĶƞĺĴĔńĭĔŅĶėĺĭėŋĴėĺŅĴħńĬĳŅĵŒĬľĴĺĔŒľƟĽŌĚľĶŊŀĨŗņĔĺƞŅ
ĳŅĵĬŀĔȮ&ŐĸƟĺŐĨƞĔĶĦň'ȮŏıŊŗŀĨńħőŀĔŅĽĔŅĶŏĸŖħĸŀħĸŃŀŀĚœŀěŅĴĞŉŗĚŏĮƦĬ 
ŐľĸƞĚĪňŗŀĵŌƞĕŀĚŏĝŊŘŀłȮőħĵľĴĺĔŐĶĚħńĬĭĺĔŒĝƟĔńĭĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢ ŐĸŃ
ľĴĺĔŐĶĚħńĬĸĭŒĝƟĔńĭįŌƟĪňŗĨƟŀĚĽĚĽńĵĺƞŅĴňĔŅĶĨŇħŏĝŊŘŀȮľĶŊŀĨŇħŏĝŊŘŀȮĝƞĺĵėĚĽĳŅı
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9) őĶĚıĵŅĭŅĸĔŅĿĽŇĬīŋƢȮ 
10) őĶĚıĵŅĭŅĸĔņŐıĚŏıĝĶȮě,
ĔņŐıĚŏıĝĶȮ 
11) őĶĚıĵŅĭŅĸĔņŐıĚŐĽĬȮě,ĬėĶĮģĴȮ 
12) őĶĚıĵŅĭŅĸėĸŀĚĽŅĴĺŅȮě,ĔĶŋĚŏĪıłȮ 
13) őĶĚıĵŅĭŅĸěŋĿŅĸĚĔĶĦƢȮ 
14) őĶĚıĵŅĭŅĸŏěĶŇĠĔĶŋĚĮĶŃĝŅĶńĔļƢȮ 
15) őĶĚıĵŅĭŅĸīĶĶĴĻŅĽĨĶƢŏĜĸŇĴıĶŃ
ŏĔňĵĶĨŇȮ 
16) őĶĚıĵŅĭŅĸĬėĶıŇĚėƢȮě,ŏĝňĵĚŒľĴƞȮ 
17) őĶĚıĵŅĭŅĸĭŅĚĬŅĔĶŋĚŏĪıĴľŅĬėĶȮ 
18) őĶĚıĵŅĭŅĸĭŅĚœįƞȮě,ĔĶŋĚŏĪıł 
19) őĶĚıĵŅĭŅĸİŅĚȮě,ŏĝňĵĚŒľĴƞȮ 
20) őĶĚıĵŅĭŅĸıľĸıĸĵŋľŏĽĬŅȮě,
ĔŅĠěĬĭŋĶňȮ 
21) őĶĚıĵŅĭŅĸıŃŏĵŅȮ 
22) őĶĚıĵŅĭŅĸıŇĝńĵȮě,ŀŋĨĶħŇĨĩƢȮ 
23) őĶĚıĵŅĭŅĸŐıĶƞȮ 
24) őĶĚıĵŅĭŅĸĴĚĔŋġĺńĥĬŃȮ 
25) őĶĚıĵŅĭŅĸĴľŅĶŅĝĬėĶŏĝňĵĚŒľĴƞȮ 
26) őĶĚıĵŅĭŅĸĵŃĸŅȮ 
27) őĶĚıĵŅĭŅĸĶŅĝıŇıńĥĬƢȮě,ĔĶŋĚŏĪıł 
28) őĶĚıĵŅĭŅĸĶŅĴŅīŇĭħňȮ 
29) őĶĚıĵŅĭŅĸŏĶĦŌĬėĶȮě,ĬėĶıĬĴȮ 
30) őĶĚıĵŅĭŅĸĸŅħĔĶŃĭńĚȮě,ĔĶŋĚŏĪıłȮ 
31) őĶĚıĵŅĭŅĸĸņıŌĬȮ 
32) őĶĚıĵŅĭŅĸŏĺĝĔŅĶŋĦĵƢĶńĻĴŇśȮě,
ĔĶŋĚŏĪıłȮ 
33) őĶĚıĵŅĭŅĸŏĺĝĻŅĽĨĶƢŏĕĨĶƟŀĬȮ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ 
34) őĶĚıĵŅĭŅĸĻĶňŏĪıȮě,ŏıĝĶĭŌĶĦƢȮ 
35) őĶĚıĵŅĭŅĸĽƞĚŏĽĶŇĴĽŋĕĳŅıĨņĭĸȮ
ěńĚľĺńħĻĶňĽŃŏĔļȮ 
36) őĶĚıĵŅĭŅĸĽƞĚŏĽĶŇĴĽŋĕĳŅıĨņĭĸĭƟŅĬ
ĪŋƞĚĴŃľĬŇŘĺȮĨ,ĸĺĚŏľĬŊŀȮŀ,ħŀĵĽŃŏĔŖħȮě,
ŏĝňĵĚŒľĴƞȮȮ 

ĸħĔŅĶĔĶŃěŅĵĕŀĚŏĝŊŘŀŀŀĔĽŌƞĳŅĵĬŀĔȮŐĸŃĮƚŀĚĔńĬĔŅĶĶńĭŏĝŊŘŀȮ&ĔĶĦňĔĸŋƞĴ
įŌƟĮƙĺĵŏĮĶŅŃĭŅĚȮŏĝƞĬ őĶėœĨ'ȮľĸńĔĔŅĶŏħňĵĺĔńĭĔŅĶėĺĭėŋĴŏĝŊŘŀŒĬőĶĚıĵŅĭŅĸ
ĕĬŅħŒľĠƞĪňŗĬńĭĺƞŅĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĺŇīňľĬŉŗĚŒĬĮƤěěŋĭńĬȮĴňĔŅĶĬņœĮŒĝƟĚŅĬȮ&ĦȮ
ı,ė,Ȯ0343'ȮĶĺĴĩŉĚĔŅĶŒĝƟŒĬŏĝŇĚĽŅīŇĨĔĺƞŅȮ/,7..ȮĝŋħȮŒĬȮ27ȮľĬƞĺĵĚŅĬȮŐĸŃ
ĽĩŅĬıĵŅĭŅĸĪńŗĺĮĶŃŏĪĻȮŏĔŇħĴŌĸėƞŅįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěłȮ(KS1-A)ȮĮƖȮ
0343ȮĶĺĴȮ24,23.,736,2.ȮĭŅĪ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

37) őĶĚıĵŅĭŅĸĽĬŅĴĭƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŇ
ĶŇĬīĶŏıŊŗŀėĬıŇĔŅĶȮ 
38) őĶĚıĵŅĭŅĸĽńĬĪĶŅĵȮě,ŏĝňĵĚŒľĴƞȮ 
39) őĶĚıĵŅĭŅĸĽŇĶŇĬīĶȮě,ĔĶŋĚŏĪıł 
40) őĶĚıĵŅĭŅĸĽŋőĕĪńĵȮ 
41) ĻŌĬĵƢĔŅĶŐıĪĵƢĮƤĠĠŅĬńĬĪĳŇĔĕŋȮ
ĝĸĮĶŃĪŅĬȮ&őĶĚıĵŅĭŅĸĝĸĮĶŃĪŅĬ'Ȯ 
42) ĻŌĬĵƢœĨŏĪňĵĴȮıľĸőĵīŇĬȮě,ĔĶŋĚŏĪıłȮ 
43) ĻŌĬĵƢœĨŏĪňĵĴŏĪĻĭŅĸĬėĶĬĬĪĭŋĶňȮ 
44) ĻŌĬĵƢĭĶŇĔŅĶĔŅĶŐıĪĵƢĜŋĔŏĜŇĬ
ĔĶŋĚŏĪıĴľŅĬėĶȮ&ĻŌĬĵƢŏŀĶŅĺńĦ'Ȯ 
45) ĻŌĬĵƢĽŋĕĳŅıőĶĚıĵŅĭŅĸĝĸĸħŅȮ
ěņĔńħȮ 
46) ĽĩŅĭńĬěŇĨŏĺĝĻŅĽĨĶƢĽĴŏħŖě
ŏěƟŅıĶŃĵŅȮ 
47) ĽĩŅĭńĬĭņĶŅĻĬĶŅħŌĶȮ 
48) ĽņĬńĔĚŅĬĽŅīŅĶĦĽŋĕȮŀņŏĳŀħŀĵ
ĽŃŏĔŖħȮě,ŏĝňĵĚŒľĴƞȮ 
49) ĽņĬńĔĚŅĬĽŅīŅĶĦĽŋĕȮŀņŏĳŀĻĶňŏĪıȮ
ě,ŏıĝĶĭŌĶĦƢ 
ĺŇĽŅľĔŇěĝŋĴĝĬȮĭƟŅĬŏĪıĳŌŏĚŇĬȮĨņĭĸĬŘņőĽĴȮ
ŀņŏĳŀĬŘņőĽĴȮěńĚľĺńħŀŋħĶīŅĬň 

ŴőėĶĚĔŅĶĽĴŋĬœıĶĶńĔļƢĬŘņȮHerb for Healthy WaterŵȮŏĬŊŗŀĚěŅĔĝŋĴĝĬ
ĭƟŅĬŏĪıĳŌŏĚŇĬȮĮĶŃĽĭĮƤĠľŅĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŅĶŏėĴňĪňŗŒĝƟŒĬĽĺĬĵŅĚıŅĶŅ
ŏıŊŗŀĔņěńħĻńĨĶŌıŊĝŐĸŃĔŅĶŐĮĶĶŌĮĵŅĚıŅĶŅıŊŘĬģŅĬŒĬŏĕĨıŊŘĬĪňŗĨƟĬĬŘņȮőħĵĴň
ĔŅĶĮĬŏĮƘƨŀĬĽŌƞŐľĸƞĚĬŘņĨŅĴīĶĶĴĝŅĨŇĪňŗŒĝƟŀŋĮőĳėŐĸŃĭĶŇőĳėȮĞŉŗĚľŅĔĴňĔŅĶ
ĽŃĽĴĽŅĶħńĚĔĸƞŅĺŒĬĶƞŅĚĔŅĵěŃŏĮƦĬĽŅŏľĨŋŏĔŇħőĶėœĨŏĶŊŘŀĶńĚȮĴŃŏĶŖĚȮĽŃŏĔŖħŏĚŇĬȮ
ŀńĴıķĔļƢȮŀńĴıŅĨȮĬńĔĺŇěńĵȮBIOTEC œħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĸŃĔŅĶěńħĔŅĶ
ŀĭĶĴħńĚĬňŘȮ/'ȮŀĭĶĴĽĶƟŅĚėĺŅĴĨĶŃľĬńĔŒĬŀńĬĨĶŅĵŒĬĔŅĶŒĝƟĽŅĶŏėĴňŒĬĶŃĭĭ
ĔŅĶŏĔļĨĶȮŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŒĬĔŅĶŒĝƟĽŅĶŏėĴňŏĔļĨĶĪňŗĮĸŀħĳńĵŒĬĔŅĶ
ĮĸŌĔĵŅĚıŅĶŅȮ0'ȮȮĽƞĚŏĽĶŇĴĔŅĶĮĸŌĔĽĴŋĬœıĶĶŃľĺƞŅĚĶƞŀĚŐĮĸĚĵŅĚıŅĶŅ 1'Ȯ
ŀĭĶĴĔŅĶŐĮĶĶŌĮĽĴŋĬœıĶȮŏĮƦĬĽĴŋĬœıĶĨŅĔŐľƟĚȮĪŜŅĸŌĔĮĶŃėĭȮĔŅĶėŇħ
ĬĺńĨĔĶĶĴŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĽĴŋĬœıĶĴŌĸėƞŅŏıŇŗĴȮ2'ȮĽƞĚŏĽĶŇĴĔŅĶĮĸŌĔ
ĽĴŋĬœıĶŒĬŐĮĸĚŏĔļĨĶĕŀĚőĶĚŏĶňĵĬȮŐĸŃĔŅĶŐĮĶĶŌĮȮįƞŅĬĔŅĶĪŜŅőėĶĚĚŅĬ
ĺŇĪĵŅĻŅĽĨĶƢȮ3'ȮěńħĨńŘĚĔĸŋƞĴĬńĔĺŇĪĵƢĶŋƞĬŏĵŅĺƢĶńĔļƢĽŇŗĚŐĺħĸƟŀĴȮ&Young Smart 
Scientist) ŐĬŃŐĬĺĪŅĚĔŅĶĪņĔŅĶĺŇěńĵŐĭĭĴňĽƞĺĬĶƞĺĴıĶƟŀĴĔńĭĔŅĶĽŀĬħƟĺĵ
ĽŊŗŀħŇěŇĨŀĸȮ4'ȮěńħĨńŘĚĔĸŋƞĴįŌƟĮĸŌĔĽĴŋĬœıĶĶńĔļƢĽŇŗĚŐĺħĸƟŀĴȮőħĵĴňĭĪĭŅĪĽĶƟŅĚ
ŀŅĝňıȮĽĶƟŅĚĶŅĵœħƟįƞŅĬĔŅĶįĸŇĨĽĴŋĬœıĶȮĔŅĶŐĮĶĶŌĮȮĔŅĶĨĸŅħȮĬŜŅĶŅĵœħƟĴŅ
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ĽƞĚŏĽĶŇĴĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴŐĸŃĽƞĚŏĽĶŇĴŏĵŅĺĝĬĶńĔļƢĽŇŗĚŐĺħĸƟŀĴȮľĸńĚĔŅĶ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĝŋĴĝĬŏľŖĬėŋĦėƞŅĕŀĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĶŃĭĭĬŇŏĺĻŐľĸƞĚ
ĨƟĬĬŘņȮĪņŏĔļĨĶĮĸŀħĳńĵ-ŏĔļĨĶŀŇĬĪĶňĵƢȮĶĺĴȮ2.ȮėĶńĺŏĶŊŀĬȮŒĬıŊŘĬĪňŗœĴƞĬƟŀĵ
ĔĺƞŅȮ3.ȮœĶƞȮĽƞĚįĸŒľƟĸħĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶŏėĴňȮ/.*...ȮĭŅĪ-ėĶńĺŏĶŊŀĬ-ĮƖȮĶĺĴ
ĴŌĸėƞŅįĸĔĶŃĪĭȮ2..,...ȮĭŅĪ-ĮƖȮĴňĔŅĶĽƞĚŏĽĶŇĴĔŅĶĮĸŌĔĽĴŋĬœıĶėĶĭĺĚěĶȮ
œħƟŐĔƞȮĕĴŇŘĬĝńĬȮŏĮƦĬœĴƟĝńŘĬĸƞŅĚŒĬĽĺĬĵŅĚıŅĶŅȮŒĬĮƖȮ0342ȮŏĔļĨĶĔĶŏĔŇħĶŅĵœħƟ
ěŅĔĔŅĶĕŅĵĕĴŇŘĬĝńĬĽħĶĺĴȮ/3.,...ȮĭŅĪ-ĮƖȮ&įĸįĸŇĨĕĴŇŘĬĝńĬĽħȮ0.,...Ȯ
ĔŇőĸĔĶńĴ-ĮƖȮx ĶŅėŅȮ/3ȮĭŅĪ-ĔŇőĸĔĶńĴȮx .,3ȮĮĶŃŏĴŇĬĨƟĬĪŋĬĔŅĶįĸŇĨĕĴŇŘĬĝńĬ
ŐĭĭŏĔļĨĶŀŇĬĪĶňĵƢ'ȮŒĬėĶńŘĚĬňŘĬńĔĺŇěńĵœħƟĬņįĸįĸŇĨĴŅĺŇŏėĶŅŃľƢľŅĽŅĶĽņėńĠŒĬ
ĕĴŇŘĬĝńĬȮ&Curcumin) ıĭĺƞŅĽŌĚĔĺƞŅĴŅĨĶģŅĬĽĴŋĬœıĶœĪĵȮěŉĚĽƞĚŏĽĶŇĴĔŅĶ
ĶĺĴĔĸŋƞĴŏĔļĨĶĔĶěńħŀĭĶĴĔŅĶŐĮĶĶŌĮĽĴŋĬœıĶȮœħƟŐĔƞȮĽĴŋĬœıĶĕĴŇŘĬĝńŘĬ
ŀĭŐľƟĚȮĕĴŇŘĬĝńĬĭħȮĸŌĔĮĶŃėĭȮŐĸŃįĸŇĨĳńĦĤƢŏıŊŗŀĽŋĕĳŅıȮĮƤěěŋĭńĬĔƞŀĨńŘĚŏĮƦĬ
ĺŇĽŅľĔŇěĝŋĴĝĬȮěņĬĺĬȮ0ȮĔĸŋƞĴȮ&ĽĴŅĝŇĔŒĬĝŋĴĝĬĪňŗŏĕƟŅĶƞĺĴȮ2.ȮėĬ'ȮĔƞŀŒľƟŏĔŇħ
ĶŅĵœħƟŏıŇŗĴȮ3,...ȮĭŅĪ-ėĬ-ĮƖȮĶĺĴĴŌĸėƞŅįĸĔĶŃĪĭěŅĔĔŅĶŐĮĶĶŌĮĽĴŋĬœıĶ
ĕĴŇŘĬĝńĬŀĭŐľƟĚȮ0..,...ȮĭŅĪ-ĮƖ 

ĽņĬńĔĚŅĬȮıńĥĬŅŏĻĶļģĔŇěěŅĔģŅĬĝňĺĳŅıȮ
&ŀĚėƢĔŅĶĴľŅĝĬ' 

ŴģŅĬĕƟŀĴŌĸĺńĢěńĔĶĝňĺŇĨĕŀĚĮĶŃŏĪĻœĪĵĔńĭĔŅĶĺŇŏėĶŅŃľƢĔŅĶėņĬĺĦ
įĸĔĶŃĪĭĪŅĚĽŇŗĚŐĺħĸƟŀĴŒĬĔĶŃĭĺĬĔŅĶŏĨĶňĵĴĽŅĶŏėĸŊŀĭȮnano-silica 
ĽņľĶńĭŐįĚőĞĸƞŅŏĞĸĸƢŵȮĬńĔĺŇěńĵȮTIISȮĩƞŅĵĪŀħŏĪėőĬőĸĵňŒĬĸńĔļĦŃĔŅĶ
ŒľƟĭĶŇĔŅĶĕƟŀĴŌĸŐĔƞĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢœħƟŒĝƟĮĶŃőĵĝĬƢŒĬĔŅĶėņĬĺĦ
įĸĔĶŃĪĭĪŅĚĽŇŗĚŐĺħĸƟŀĴŒĬĔĶŃĭĺĬĔŅĶŏĨĶňĵĴĽŅĶŏėĸŊŀĭȮnano-silica 
ĽņľĶńĭŐįĚőĞĸƞŅŏĞĸĸƢȮőħĵŒĝƟģŅĬĕƟŀĴŌĸĺńġěńĔĶĝňĺŇĨĕŀĚĮĶŃŏĪĻœĪĵȮőħĵĽŅĶ
ŏėĸŊŀĭŐįĚőĞĸƞŅŏĞĸĸƢȮ&photovoltaic panels: PVs) ĴňįĸħňĨƞŀĮĶŃĽŇĪīŇĳŅı
ĔŅĶįĸŇĨœĲĲƚŅŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴĨĸŀħĝƞĺĚŀŅĵŋĔŅĶŒĝƟĚŅĬȮ03ȮĮƖ
ĕŀĚŐįĚőĞĸƞŅŏĞĸĸƢȮĞŉŗĚĔŅĶĺŇŏėĶŅŃľƢıĭĺƞŅĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚȮ
PV ĪňŗŏėĸŊŀĭŏıŇŗĴĕŉŘĬȮ4,357#ȮŐĸŃĽŅĴŅĶĩĸħįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴœħƟȮ
0,.6#ȮŏĴŊŗŀŏĪňĵĭĔńĭőĞĸƞŅŏĞĸĸƢĪňŗœĴƞŏėĸŊŀĭįŇĺȮĬŀĔěŅĔĬňŘȮĔŅĶĮĶŃŏĴŇĬįĸ
ĔĶŃĪĭĨƞŀĔŅĶŏĔŇħȮphotochemical oxidation ŏıŇŗĴĕŉŘĬŏĸŖĔĬƟŀĵěŅĔĔŅĶŒĝƟ
ĽŅĶŏėĴňŒĬĔŅĶŏĨĶňĵĴĽŅĶŏėĸŊŀĭȮnano-silicaȮįĸĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ĮĶŃŏĴŇĬįĸĔĶŃĪĭĪŅĚĽŇŗĚŐĺħĸƟŀĴŒĬĔĶŃĭĺĬĔŅĶŏĨĶňĵĴĽŅĶŏėĸŊŀĭȮnano-
silica ĽņľĶńĭŐįĚőĞĸƞŅŏĞĸĸƢȮĬņœĮĽŌƞĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĸĚĪŋĬȮĔŅĶĺŅĚŐįĬ
ŏĝŇĚĬőĵĭŅĵȮľĶŊŀĔŅĶħņŏĬŇĬĔŇěĔĶĶĴĨƞŅĚȮŕȮĪńŘĚĕŀĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĨĸŀħľƞĺĚőĞƞŀŋĮĪŅĬȮĨĸŀħěĬŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĳŅėīŋĶĔŇěŒĬ
ĔŅĶĶńĭĴŊŀĔġĶŃŏĭňĵĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴěŅĔĮĶŃŏĪĻėŌƞėƟŅŒĬŀĬŅėĨȮŀňĔĪńŘĚŏĮƦĬ
ĔŅĶĽĶƟŅĚőŀĔŅĽŒĬĔŅĶħņŏĬŇĬīŋĶĔŇěȮŐĸŃŐĽħĚĳŅıĸńĔļĦƢĪňŗħňŐĔƞĽńĚėĴ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĽņĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&Ľį,' 

ŴħńĝĬňĔŅĶľĴŋĬŏĺňĵĬĺńĽħŋĽņľĶńĭįĸŇĨĳńĦĤƢŏĮƚŅľĴŅĵĳŅĵŒĨƟŐįĬıńĥĬŅ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/1ŵȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ
ĬņœĮĽŌƞĔŅĶĕńĭŏėĸŊŗŀĬŐĬĺėĺŅĴėŇħŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮĞŉŗĚĴŋƞĚŏĬƟĬĔŅĶŒĝƟ
ĪĶńıĵŅĔĶŐĸŃĺńĨĩŋħŇĭŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĶĺĴĩŉĚĔŅĶěńħĔŅĶĕŀĚŏĽňĵŒľƟ
ĔĸńĭėŊĬĽŌƞĶŃĭĭŏĻĶļģĔŇěȮŏıŊŗŀŒľƟŏĔŇħĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĨĩŋħŇĭŀĵƞŅĚŐĪƟěĶŇĚȮ
őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĮƤĠľŅŏĶŊŗŀĚĕŀĚĕĵŃěŅĔĔŅĶĔƞŀĽĶƟŅĚŐĸŃĶŊŘŀĩŀĬĪňŗĴň
ĮĶŇĴŅĦŏıŇŗĴĽŌĚĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĬņŐĬĺėĺŅĴėŇħŏĻĶļģĔŇěľĴŋĬŏĺňĵĬĴŅ
ĮĶŃĵŋĔĨƢŒĝƟőħĵĔŅĶĬņĕĵŃĔƞŀĽĶƟŅĚŐĸŃĶŊŘŀĩŀĬĴŅŒĝƟŏĮƦĬĺńĨĩŋħŇĭĪňŗŒĝƟŒĬĔŅĶ
įĸŇĨĺńĽħŋŐĸŃŀŋĮĔĶĦƢŏıŊŗŀĬņĔĸńĭĴŅŒĝƟŒľĴƞŒĬŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚȮĪńŘĚĬňŘȮ
ĬńĔĺŇěńĵȮTIIS œħƟĪņĔŅĶĻŉĔļŅŐĸŃĬņŏĽĬŀėƞŅĮĶŃĽŇĪīŇĳŅıĔŅĶľĴŋĬŏĺňĵĬĕŀĚ
ĺńĽħŋȮ&Material Circularity Indicator: MCI) ĽņľĶńĭĺńĽħŋĔƞŀĽĶƟŅĚŏıŊŗŀŏĮƦĬ 
ėƞŅĔĸŅĚĕŀĚĨńĺĝňŘĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶľĴŋĬŏĺňĵĬĺńĽħŋĶƞĺĴĔńĭĭĶŇļńĪįŌƟįĸŇĨ
ĺńĽħŋĔƞŀĽĶƟŅĚľĸńĔĕŀĚĮĶŃŏĪĻĪňŗįĸŇĨĔĸŋƞĴĺńĽħŋȮŏľĸŖĔȮĮŌĬĞňŏĴĬĨƢ 
ĜĬĺĬĔńĬėĺŅĴĶƟŀĬȮœĴƟŐĸŃĺńĽħŋŏĪňĵĴœĴƟȮŐĸŃėŀĬĔĶňĨįĽĴŏĽĶŖěȮĵńĚĴň 
ĔŅĶĨŇħĨŅĴėƞŅĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋŒĬŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚŒĬĪŋĔȮŕȮĮƖȮįƞŅĬ
ĶŃĭĭȮSUStainability & Circular Economy Analytics Center 
(SUStainCE) ŀňĔħƟĺĵȮőħĵĨńĺĝňŘĺńħŏľĸƞŅĬňŘěŃĬņĴŅŒĝƟŏĮƦĬĕƟŀĴŌĸĽĬńĭĽĬŋĬ 
ŏıŊŗŀĬņœĮĽŌƞĔŅĶĔņľĬħĬőĵĭŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħĔŅĶĕĵŃĔƞŀĽĶƟŅĚŐĸŃĶŊŘŀ
ĩŀĬȮĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŒĝƟĺńĽħŋŐĸŃŀŋĮĔĶĦƢĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃ
įĸŇĨĺńĽħŋĶňœĞŏėŇĸȮŏıŊŗŀĸħįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴőħĵĶĺĴĕŀĚĮĶŃŏĪĻȮħńĚĬńŘĬȮ
ĔŅĶħņŏĬŇĬőėĶĚĔŅĶĪņŒľƟĪĶŅĭĩŉĚėƞŅĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋĨŅĴ 
ŐĬĺŏĻĶļģĔŇěľĴŋĬŏĺňĵĬĪňŗĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĔŅĶěńħĪņŐįĬıńĥĬŅ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/1ȮĳŅĵŒĨƟĔŅĶħņŏĬŇĬĚŅĬĕŀĚĽņĬńĔĚŅĬ
ĽĳŅıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮœĪĵĴňŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŐĸŃ
ĽńĚėĴėŅĶƢĭŀĬĨŗņȮőħĵĶŃĭŋœĺƟŒĬŏĮƚŅľĴŅĵĪňŗȮ/ȮĔŅĶŏıŇŗĴĴŌĸėƞŅěŅĔŏĻĶļģĔŇě
ľĴŋĬŏĺňĵĬȮŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĔŅĶŒĝƟ
ĪĶńıĵŅĔĶĪŋĔĕńŘĬĨŀĬĕŀĚĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳėĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮŐĸŃ
ĽĶƟŅĚĴŌĸėƞŅŐĸŃĶŅĵœħƟěŅĔŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŏıŇŗĴĕŉŘĬȮĨńĺĝňŘĺńħĪňŗȮ/,1ȮħńĝĬň 
ĔŅĶľĴŋĬŏĺňĵĬĺńĽħŋĽņľĶńĭįĸŇĨĳńĦĤƢŏĮƚŅľĴŅĵȮ&ıĸŅĽĨŇĔ ĺńĽħŋĔƞŀĽĶƟŅĚ 
ŏĔļĨĶ+ŀŅľŅĶ'ȮŏıŇŗĴĕŉŘĬœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ/.ȮŒĬĮƖȮ035. 

ĽņĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&Ľį,' 

ŴĨńĺĝňŘĺńħĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋŏıŊŗŀĔŅĶĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴ
ŐįĬĮĢŇĭńĨŇĔŅĶħƟŅĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵħƟĺĵőĴŏħĸ
ŏĻĶļģĔŇěȮBCG ı,Ļ,Ȯ0342+035.ŵȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵĪňŗŏĔŇħĕŉŘĬĪńŘĚĶŃĭĭ
ĕŀĚŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚĨĸŀħľƞĺĚőĞƞŀŋĮĪŅĬȮĨńŘĚŐĨƞĔŅĶœħƟĴŅĞŉŗĚĺńĨĩŋħŇĭ 
ĪňŗŒĝƟŒĬĔŅĶĔƞŀĽĶƟŅĚȮĔŅĶĺŅĚŐįĬŐĸŃĔŅĶŀŀĔŐĭĭȮĕńŘĬĨŀĬĔŅĶĔƞŀĽĶƟŅĚ 
ĔŅĶŏĔŖĭĶĺĭĶĺĴĕŀĚŏĽňĵĪňŗŏĔŇħĕŉŘĬȮěĬĔŅĶĬņĺńĽħŋĪňŗŏľĸŊŀŒĝƟĔĸńĭĴŅŒĝƟŒľĴƞŀĵƞŅĚ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ėŋƟĴėƞŅŐĸŃŏĔŇħĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮěŉĚĴňĔŅĶĬņŐĬĺėŇħĪňŗŏĶňĵĔĺƞŅȮŐĬĺėŇħ
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮľĶŊŀȮCircular Economy ĴŅĮĶńĭŒĝƟŏıŊŗŀĬņœĮĽŌƞ 
ėĺŅĴĵńŗĚĵŊĬŒĬĴŋĴĕŀĚŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚȮĝƞĺĵŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĻńĔĵĳŅı
ŒĬľĸŅĵĳŅėĽƞĺĬŏĬŊŗŀĚěŅĔŏĔňŗĵĺĕƟŀĚĔńĭȮĔŅĶŒĝƟĪĶńıĵŅĔĶŐĸŃıĸńĚĚŅĬ 
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬĞŉŗĚĬņœĮĽŌƞĔŅĶĸħĕŀĚŏĽňĵŐĸŃĸħįĸĔĶŃĪĭ 
ĨƞŀĽŇŗĚŐĺħĸƟŀĴĕŀĚĺńĢěńĔĶįĸŇĨĳńĦĤƢȮěŅĔĔŅĶħņŏĬŇĬőėĶĚĔŅĶĪņŒľƟĪĶŅĭĩŉĚ
ėƞŅĔŅĶľĴŋĬŏĺňĵĬĕŀĚĺńĽħŋĨŅĴŐĬĺŏĻĶļģĔŇěľĴŋĬŏĺňĵĬĪňŗĽŀħėĸƟŀĚĔńĭ 
ĔŅĶħņŏĬŇĬĚŅĬĕŀĚėĦŃŀĬŋĔĶĶĴĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅŏĻĶļģĔŇěȮBCG 
Model ĽŅĕŅŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮĪňŗĴňŏĮƚŅľĴŅĵŒĬĔŅĶĸħĔŅĶŒĝƟĪĶńıĵŅĔĶ 
ĸħįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŏıŇŗĴőŀĔŅĽĪŅĚīŋĶĔŇěĨŅĴŐĬĺĪŅĚŏĻĶļģĔŇě
ľĴŋĬŏĺňĵĬȮĞŉŗĚıŇěŅĶĦŅŐĸƟĺĺƞŅėƞŅĔŅĶľĴŋĬŏĺňĵĬĪňŗœħƟěŅĔĔŅĶĻŉĔļŅĬňŘŏľĴŅŃĽĴ
ŒĬĔŅĶŏĮƦĬĨńĺĝňŘĺńħľĬŉŗĚŒĬĔŅĶĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴŐįĬĮĢŇĭńĨŇĔŅĶ
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ŴŐıĸĨĲŀĶƢĴĨĶĺěĽŀĭŏĺŖĭœĞĨƢȮWEB Accessibility CheckerŵȮĬńĔĺŇěńĵȮ
A-MED œħƟıńĥĬŅŐıĸĨĲŀĶƢĴĨĶĺěĽŀĭŏĺŖĭœĞĨƢȮWEB Accessibility 
CheckerȮĞŉŗĚŏĮƦĬĶŃĭĭĨĶĺěĽŀĭŏĺŖĭœĞĨƢĽņľĶńĭėĬıŇĔŅĶŒľƟĽŅĴŅĶĩŏĕƟŅĴŅŒĝƟ
ĚŅĬŐĸŃŒľƟıńĥĬŅĬņœĮĽŌƞŏĺŖĭœĞĨƢĽņľĶńĭėĬĪŋĔėĬȮĞŉŗĚĴŋƞĚŏĬƟĬŒľƟľĬƞĺĵĚŅĬ
ĳŅĵŒĨƟĽńĚĔńħĔĶŃĪĶĺĚėĴĬŅėĴĮĶńĭĮĶŋĚŏĺŖĭœĞĨƢĪňŗĴňŀĵŌƞĕŀĚŐĨƞĸŃľĬƞĺĵĚŅĬȮ
ŒľƟŏĮƦĬœĮĨŅĴĨŅĴĴŅĨĶģŅĬĕŀĚȮWeb Content Accessibility Guidelines 
(WCAG) ĕŀĚŀĚėƢĔĶȮW1C ŐĸŃĴŅĨĶģŅĬįĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴ 
ĕƟŀĔņľĬħĔŅĶĪņŒľƟŏĬŊŘŀľŅŏĺŖĭĽŅĴŅĶĩŏĕƟŅĩŉĚŐĸŃŒĝƟĮĶŃőĵĝĬƢœħƟȮĴŅĨĶģŅĬ
ŏĸĕĪňŗȮĴŀĔ,Ȯ0333+0343ȮŏıŊŗŀŒľƟįŌƟŒĝƟĭĶŇĔŅĶĪŋĔĔĸŋƞĴŏĕƟŅĩŉĚœħƟĚƞŅĵȮőħĵ 
ĔŅĶĨĶĺěĽŀĭěŃŒĝƟĶŃĭĭĨĶĺěĽŀĭŏĺŖĭœĞĨƢĪňŗĪŋĔėĬŏĕƟŅĩŉĚŐĸŃŒĝƟĮĶŃőĵĝĬƢœħƟȮ
A-MED Web Accessibility Checker (https://webcheck.aaa.in.th)ȮőħĵȮ
ĽĬĕ,ȮœħƟŒĝƟĶŃĭĭĨĶĺěĽŀĭŏĺŖĭœĞĨƢľĬƞĺĵĚŅĬŒĬĽńĚĔńħĔĶŃĪĶĺĚėĴĬŅėĴȮ
ěņĬĺĬȮ0/ȮľĬƞĺĵĚŅĬȮıĭĺƞŅȮŏĺŖĭœĞĨƢĕŀĚľĬƞĺĵĚŅĬĽƞĺĬĴŅĔĵńĚœĴƞįƞŅĬŏĔĦĤƢ
ĴŅĨĶģŅĬĔŅĶĨĶĺěĽŀĭĶŃħńĭȮA AA AAA ŐĸŃĴŀĭľĴŅĵŒľƟľĬƞĺĵĚŅĬŒĬ
ĽńĚĔńħĔĶŃĪĶĺĚėĴĬŅėĴȮĮĶńĭĮĶŋĚŐĸŃĶŅĵĚŅĬįĸĔŅĶĮĶńĭĮĶŋĚĨƞŀœĮ 

ĔĶĴėĺĭėŋĴőĶė ŴĶŃĭĭĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįŌƟĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀőĶėĨŇħŏĝŊŘŀȮCovid-/7Ȯ
&DDC-Care System)ŵȮĔŅĶĨŇħĨŅĴŐĸŃŏİƚŅĶŃĺńĚŀŅĔŅĶįŌƟĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀ
őĶėĨŇħŏĝŊŘŀœĺĶńĽőėĺŇħů/7Ȯ&Patient Under Investigation: PUI) ŏĮƦĬĽŇŗĚĪňŗ
ěņŏĮƦĬŀĵƞŅĚĴŅĔĨƞŀĔŅĶėĺĭėŋĴĔŅĶĶŃĭŅħĕŀĚőĶėȮőħĵŏĜıŅŃĔŅĶĔńĔĨńĺŏŀĚ
ŏĮƦĬŏĺĸŅȮ/2ȮĺńĬȮŀĵƞŅĚœĶĔŖħňȮěņĬĺĬįŌƟĨŇħŏĝŊŘŀŐĸŃįŌƟĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶ 
ĨŇħŏĝŊŘŀĪňŗŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢȮ 
ĪņŒľƟŏěƟŅľĬƟŅĪňŗĨƟŀĚĪņĚŅĬŀĵƞŅĚľĬńĔȮěŉĚěņŏĮƦĬĨƟŀĚĴňŏėĶŊŗŀĚĴŊŀĪňŗĝƞĺĵĨŇħĨŅĴ
ŀŅĔŅĶŐĸŃĨņŐľĬƞĚĕŀĚȮPUI ŏıŊŗŀĝƞĺĵŐĭƞĚŏĭŅĳŅĶŃŏěƟŅľĬƟŅĪňŗȮĬńĔĺŇěńĵ 
ȮA-MED ĶƞĺĴĔńĭȮĔĶĴėĺĭėŋĴőĶėȮıńĥĬŅĶŃĭĭĪňŗĽŅĴŅĶĩĨŇħĨŅĴıŇĔńħ 
ŐĸŃĮĶŃŏĴŇĬĽŋĕĳŅıĕŀĚȮPUI ĪňŗĨƟŀĚĔńĔĨńĺŏŀĚĨŅĴĶŃĵŃŏĺĸŅĪňŗĔņľĬħ 
ĞŉŗĚŏěƟŅľĬƟŅĪňŗěŃŒľƟėņŐĬŃĬņŐĸŃĝƞĺĵŏľĸŊŀœħƟĪńĬĪƞĺĚĪňŏĴŊŗŀĴňŀŅĔŅĶȮĶĺĴĩŉĚŒľƟ
ĴŅĨĶĺěėńħĔĶŀĚȮľŅĔĔĸŅĵŏĮƦĬįŌƟĨŇħŏĝŊŘŀĔŖěŃŒĝƟĕƟŀĴŌĸıŇĔńħŒĬĔŅĶĽŀĭĽĺĬ 
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ľŅȮPUI ĔĸŋƞĴĩńħœĮȮĶŃĭĭĸńĔļĦŃĬňŘĩŌĔĬņĴŅŒĝƟŒĬĝƞĺĚŏĶŇŗĴĨƟĬĕŀĚĔŅĶĶŃĭŅħ
ĨŅĴı,Ķ,ĭ,őĶėĨŇħĨƞŀȮı,Ļ,Ȯ0336ȮŏıŊŗŀėĺĭėŋĴőĶėŒľƟŀĵŌƞŒĬĺĚěņĔńħŐĸŃ
ĨĶŃľĬńĔĩŉĚĔŅĶĮƚŀĚĔńĬȮ ħŌŐĸȮŐĸŃĽĶƟŅĚŏĽĶŇĴĽŋĕĳŅıĕŀĚĨĬȮĮƤěěŋĭńĬĶŃĭĭ
ĩŌĔĬņœĮŒĝƟŒĬőĶĚıĵŅĭŅĸĔĺƞŅȮ3/ȮŐľƞĚȮŐĸŃĽņĬńĔĚŅĬĮƚŀĚĔńĬŐĸŃėĺĭėŋĴőĶėȮ
ĽņĬńĔĚŅĬĽŅīŅĶĦĽŋĕěńĚľĺńħŐĸŃŀņŏĳŀȮěņĬĺĬȮ/6ȮŐľƞĚ 

ĽņĬńĔĚŅĬȮľĸńĔĮĶŃĔńĬĽŋĕĳŅıŐľƞĚĝŅĨŇ ŴĶŃĭĭĽƞĚĨƞŀįŌƟȮe-Referral ŐĸŃĶŃĭĭĶńĭ+ĽƞĚĨƞŀŏĵňŗĵĴĭƟŅĬȮ&eHHC-BKK)ŵȮ
ĬńĔĺŇěńĵȮNECTEC ĶƞĺĴĔńĭĽņĬńĔĚŅĬľĸńĔĮĶŃĔńĬĽŋĕĳŅıŐľƞĚĝŅĨŇȮıńĥĬŅ 
ĶŃĭĭĽƞĚĨƞŀįŌƟȮe-Referral ŐĸŃĶŃĭĭĶńĭ+ĽƞĚĨƞŀŏĵňŗĵĴĭƟŅĬȮ&e-Referral Home 
Health Care System: eHHC-BKK) ĽņľĶńĭľĬƞĺĵĭĶŇĔŅĶŒĬ 
ĶŃĭĭľĸńĔĮĶŃĔńĬĽŋĕĳŅıĩƟĺĬľĬƟŅȮŏĕĨıŊŘĬĪňŗĔĶŋĚŏĪıĴľŅĬėĶȮĞŉŗĚħņŏĬŇĬĔŅĶ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚĴŅĩŉĚĶŃĵŃĪňŗȮ2ȮŏıŊŗŀŀņĬĺĵėĺŅĴĽŃħĺĔŐĔƞįŌƟĮƙĺĵŒľƟœħƟĶńĭ 
ĔŅĶĶńĔļŅŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃœħƟĶńĭĮĶŃőĵĝĬƢĽŌĚĽŋħȮĮƤěěŋĭńĬĶŃĭĭĽƞĚĨƞŀ
įŌƟĮƙĺĵȮ&e-Referral) ĴňĔŅĶŒĝƟĚŅĬȮ5ȮŏėĶŊŀĕƞŅĵĕŀĚĔĶŋĚŏĪıĴľŅĬėĶȮ
ĮĶŃĔŀĭħƟĺĵȮŏėĶŊŀĕƞŅĵőĶĚıĵŅĭŅĸĳŌĴŇıĸŀħŋĸŏħĝȮŏėĶŊŀĕƞŅĵőĶĚıĵŅĭŅĸ
ĴĚĔŋġĺńĥĬŃȮŏėĶŊŀĕƞŅĵőĶĚıĵŅĭŅĸĬıĶńĨĬƢȮŏėĶŊŀĕƞŅĵėĦŃŐıĪĵĻŅĽĨĶƢ 
ĺĝŇĶŃıĵŅĭŅĸȮĴľŅĺŇĪĵŅĸńĵĬĺĴŇĬĪĶŅīŇĶŅĝȮŏėĶŊŀĕƞŅĵőĶĚıĵŅĭŅĸĶŅĝĺŇĩňȮ
ŏėĶŊŀĕƞŅĵőĶĚıĵŅĭŅĸĨŅĔĽŇĬȮŏėĶŊŀĕƞŅĵőĶĚıĵŅĭŅĸĽĴŏħŖěıĶŃĮƕƧĬŏĔĸƟŅȮŐĸŃȮ
Ķı,ĽńĚĔńħĔĶŋĚŏĪıĴľŅĬėĶŀňĔȮ3ȮőĶĚıĵŅĭŅĸȮĶŃĭĭĶńĭ+ĽƞĚĨƞŀŏĵňŗĵĴĭƟŅĬȮ
&eHHC-BKK) ĴňĔŅĶŒĝƟŐĸƟĺĪŋĔľĬƞĺĵĭĶŇĔŅĶŒĬĔĶŋĚŏĪıĴľŅĬėĶȮįĸĔĶŃĪĭĪňŗ
ŏĔŇħĕŉŘĬȮ8Ȯ/'ȮĸħĮƤĠľŅėĺŅĴŐŀŀńħŒĬĔŅĶŒĝƟĭĶŇĔŅĶĕŀĚįŌƟĮƙĺĵŒĬőĶĚıĵŅĭŅĸȮ
ĸħĕńŘĬĨŀĬŐĸŃŏĺĸŅĶŀėŀĵŐĸŃĸħėĺŅĴėńĭėńŗĚĕŀĚĻŌĬĵƢĮĶŃĽŅĬ 0'ȮĭŋėĸŅĔĶ
ĪŅĚĔŅĶŐıĪĵƢĽŅĴŅĶĩŏľŖĬĕƟŀĴŌĸĔŅĶĶńĔļŅĕŀĚįŌƟĮƙĺĵĪńŘĚĽŀĚİƤƧĚŐĭĭȮReal 
Time œħƟ 1'ȮĸħĔŅĶĽŌĠŏĽňĵŏĺĸŅŐĸŃėƞŅŒĝƟěƞŅĵȮĕŅħĕƟŀĴŌĸĽņėńĠŒĬŏŀĔĽŅĶ 
ŒĭĽƞĚĨńĺ 2'ȮĸħĮƤĠľŅĔŅĶĽńŗĚĨĶĺěĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶĞŘņĞƟŀĬȮĶŀĚĶńĭĔŅĶ 
ĪņĚŅĬĔŅĶĶńĭĽƞĚĨƞŀįŌƟĮƙĺĵȮ&e-Refer) , Home Health Care , Health 
Survey , Home VisitȮŏĔŇħĴŌĸėƞŅĪŅĚŏĻĶļģĔŇěłȮ&KS1-A)ȮĮƖȮ0342 = 
4.,43/,012ȮĭŅĪ 

ĔĶĴĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔĸŅőľĴ ŴIon FreshŵȮĬńĔĺŇěńĵȮNSDȮœħƟıńĥĬŅŏėĶŊŗŀĚĔĶŀĚŀŅĔŅĻŐĭĭœĲĲƚŅĽĩŇĨȮ
ĪņĚŅĬőħĵŀŅĻńĵŏĪėĬŇėĔŅĶĨĔĨŃĔŀĬŏĝŇĚœĲĲƚŅĽĩŇĨȮĞŉŗĚŏĮƦĬĔŅĶħńĔěńĭ 
İŋƙĬĸŃŀŀĚőħĵŒĝƟŐĶĚœĲĲƚŅĽĩŇĨȮĪņĔŅĶĮĸƞŀĵĮĶŃěŋŒľƟœĮěńĭĔńĭŀĬŋĳŅė 
İŋƙĬĸŃŀŀĚȮěŅĔĬńŘĬěŉĚħŉĚħŌħŀĬŋĳŅėİŋƙĬĸŃŀŀĚĪňŗĴňĮĶŃěŋŏĕƟŅľŅŐįƞĬĪňŗĴň 
ĕńŘĺĨĶĚĕƟŅĴȮŀŅĔŅĻĪňŗŀŀĔĴŅěŉĚŏĮƦĬŀŅĔŅĻĽŃŀŅħȮŏıŊŗŀŐĔƟĮƤĠľŅ 
İŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔȮľĶŊŀȮPMȮ0,3ȮĴňėĺŅĴĶŋĬŐĶĚŏıŇŗĴĕŉŘĬĪŋĔĮƖȮĵŇŗĚŏĜıŅŃ
ŒĬĝƞĺĚķħŌľĬŅĺĪňŗĴňĽĳŅĺŃŀŅĔŅĻŐľƟĚŐĸŃĬŇŗĚȮĪņŒľƟİŋƙĬĸŃŀŀĚŐĕĺĬĸŀĵŀĵŌƞŒĬ
ŀŅĔŅĻœħƟĬŅĬȮĽƞĚįĸŒľƟėƞŅȮPM 0,3ȮĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬŐĸŃŏĔŇĬėƞŅĴŅĨĶģŅĬȮ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ŀĵŌƞŒĬĶŃħńĭĪňŗĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮěŋħŏħƞĬȮėŊŀȮĽŅĴŅĶĩĔĶŀĚİŋƙĬȮPM0,3Ȯ
ŐĸŃŏĴŊŗŀİŋƙĬĸŃŀŀĚŏĔŅŃŏĨŖĴŐįƞĬőĸľŃĽŅĴŅĶĩĩŀħœĮĸƟŅĚĪņėĺŅĴĽŃŀŅħŐĸƟĺ 
ĬņĔĸńĭĴŅŒĝƟŒľĴƞœħƟȮĪňŗĽņėńĠĔŅĶĔĶŀĚİŋƙĬŐĭĭĶŃĭĭœĲĲƚŅĽĩŇĨȮŀŀĔŐĭĭ 
ŐįĚĔĶŀĚİŋƙĬŒľƟĸĴįƞŅĬĚƞŅĵȮœĴƞĸħŐĶĚĸĴŒĬĔŅĶħŌħĔĶŀĚİŋƙĬĸŃŀŀĚȮĪņŒľƟ 
ıńħĸĴħŌħİŋƙĬĪņĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĝƞĺĵĮĶŃľĵńħœĲĲƚŅŏıŇŗĴĕŉŘĬ 
őħĵĬņœĮŒĝƟĚŅĬěĶŇĚĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔĸŅőľĴȮ&ĻĶňĽĴŅĬ'ȮěńĚľĺńħ
ĬĬĪĭŋĶňȮĭĶŇŏĺĦőĩĚĪŅĚŏĕƟŅŀŅėŅĶŐĸŃőĶĚŀŅľŅĶȮŒĬĝƞĺĚĪňŗĴň 
ĮƤĠľŅİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔŒĬŀŅĔŅĻŏĔŇĬėƞŅĴŅĨĶģŅĬȮœħƟŏėĶŊŗŀĚȮIoN Fresh 
ěņĬĺĬȮ1ȮŏėĶŊŗŀĚȮŏĮƦĬĨƟĬŐĭĭĔŅĶĕĵŅĵįĸ 

1) ĻŅĸŅĔĸŅĚěńĚľĺńħĮĪŋĴīŅĬň 
2) őĶĚıĵŅĭŅĸĳŌĴŇıĸŀħŋĸĵŏħĝ 
3) őĶĚıĵŅĭŅĸıĶŃĴĚĔŋĢŏĔĸƟŅ 
4) őĶĚıĵŅĭŅĸĽĴŏħŖěıĶŃĮƕƧĬŏĔĸƟŅ 
5) ĻŌĬĵƢĔŅĶŐıĪĵƢĮƤĠĠŅĬńĬĪĳŇĔĕŋȮ
ĝĸĮĶŃĪŅĬȮ&őĶĚıĵŅĭŅĸĝĸĮĶŃĪŅĬ' 
6) őĶĚıĵŅĭŅĸīĶĶĴĻŅĽĨĶƢŏĜĸŇĴıĶŃ
ŏĔňĵĶĨŇ 
7) ĽņĬńĔĚŅĬȮĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮ
ĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
8) ĽņĬńĔĚŅĬȮĔŅĶĺŇěńĵŐľƞĚĝŅĨŇ 

ŴMagikTuch V.1Ȯ&ıńĥĬŅĮĶńĭĮĶŋĚ'ŵȮĮƤěěŋĭńĬĪňĴĺŇěńĵœħƟĺŇěńĵıńĥĬŅ 
ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬĺńĨĔĶĶĴĶŃĭĭĸŇĲĨƢœĶƟĽńĴįńĽȮ
ŴK_egiRsafŵȮŒľƟĴňĔŅĶĬņœĮĕĵŅĵįĸĪħĽŀĭĔŅĶŒĝƟĚŅĬŒĬĺĚĔĺƟŅĚĕŉŘĬȮŏıŊŗŀ
ŏĮƦĬĔŅĶĝƞĺĵĭĶĶŏĪŅĮƤĠľŅĔŅĶŐıĶƞĶŃĭŅħĕŀĚŏĝŊŘŀőėĺŇħ+19 ěŅĔĔŅĶŒĝƟĸŇĲĨƢ
ŒĬĪňŗĽŅīŅĶĦŃĪňŗĴňĮĶŃĝŅĝĬŒĝƟĚŅĬěņĬĺĬĴŅĔȮěņĬĺĬȮ12 ĝŋħȮőħĵ 
ŀŀĔŐĭĭŏĜıŅŃŒľƟŏľĴŅŃĽĴȮŐĸŃĽĺĵĚŅĴĽŅľĶńĭĔŅĶĨŇħĨńŘĚŒĝƟĚŅĬ 
ŒĬŐĨƞĸŃĽĩŅĬĪňŗĕŀĚĳŅėĶńģȮľĶŊŀȮľĬƞĺĵĚŅĬĪňŗĴňěņĬĺĬįŌƟŒĝƟĭĶŇĔŅĶěņĬĺĬĴŅĔȮ
őħĵĽĩŅĬĪňŗĪňŗĨŇħĨńŘĚĴňěņĬĺĬĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢȮľĶŊŀĭŋėėĸĪńŗĺœĮȮľĶŊŀ
ıĬńĔĚŅĬľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĪňŗĬņœĮŒĝƟĚŅĬȮĪňŗěņŏĮƦĬĨƟŀĚŒĝƟĸŇĲĨƢŒĬĔŅĶĮĢŇĭńĨŇ
ľĬƟŅĪňŗȮĔŅĶıńĥĬŅĲƤĚĔƢĝńĬĔŅĶĽńŗĚĔŅĶŐĭĭȮ2 ĶŃĭĭĳŅĵŒĬĮŋƙĴĔħŏħňĵĺĔńĬȮėŊŀ
ĶŃĭĭŏĞĬŏĞŀĶƢŐĭĭœĶƟĽńĴįńĽȮŐĸŃĔŅĶĽńŗĚĔŅĶħƟĺĵĔŅĶĔħĸĚĭĬĮŋƙĴ ĞŉŗĚěŅĔ 
ĔŅĶĬņœĮĨŇħĨńŘĚĪňŗőĶĚıĵŅĭŅĸĽĬŅĴĭƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŇĶŇĬīĶŏıŊŗŀėĬıŇĔŅĶȮ
ŐĸŃőĶĚıĵŅĭŅĸĻŇĶŇĶŅĝȮıĭĺƞŅőėĶĚĽĶƟŅĚĕŀĚĽĺŇĨĞƢĮŋƙĴĔħĸŇĲĨƢĪňŗĮĶńĭĮĶŋĚ 
ŒĽƞŏĞĬŏĞŀĶƢȮŏĴŊŗŀĴňĔŅĶŒĝƟĚŅĬĶƞĺĴĔńĬĪńŘĚĔŅĶŒĝƟĚŅĬŐĭĭĔħŐĸŃĔŅĶŒĝƟĚŅĬ 
ŐĭĭŏĞĬŏĞŀĶƢȮěŃĪņŒľƟőėĶĚĽĶƟŅĚĽĺŇĨĞƢĝņĶŋħœħƟĚƞŅĵȮŐĸŃŏĴŊŗŀőėĶĚĽĶƟŅĚĽĺŇĨĞƢ
ŏĔŇħėĺŅĴŏĽňĵľŅĵěŃĨƟŀĚĶŀĔŅĶĬņŏĕƟŅĕŀĚőėĶĚĽĶƟŅĚĽĺŇĨĞƢȮĪŅĚĪňĴĺŇěńĵěŉĚœħƟĴň
ĔŅĶıńĥĬŅĔŅĶŀŀĔŐĭĭĺĚěĶĔŅĶĪņĚŅĬŒľĴƞŒľƟĴňĔŅĶĪņĚŅĬŐĭĭȮ2 ĲƤĚĔƢĝńĬȮ
ĪňŗĴňėĺŅĴėĚĪĬĴŅĔĕŉŘĬȮőħĵĔŅĶŐĵĔĶŃĭĭĽńŗĚĔŅĶŀŀĔŏĮƦĬȮ2 ĽƞĺĬȮŏĝƞĬȮľŅĔĴň
ĔŅĶĔħĮŋƙĴȮĶŃĭĭŏĞĬŏĞŀĶƢěŃœĴƞœħƟĶńĭėņĽńŗĚȮľĶŊŀľŅĔįŌƟŒĝƟĚŅĬĸŇĲĨƢĽńŗĚĔŅĶőħĵ
ŒĝƟŏĞĬŏĞŀĶƢȮĶŃĭĭĔŅĶĪņĚŅĬĕŀĚĮŋƙĴĔħěŃœĴƞĩŌĔĽńŗĚĔŅĶȮŀňĔĪńŘĚĵńĚĴňĔŅĶıńĥĬŅ
ĨƞŀĵŀħěŅĔŏħŇĴȮőħĵŏıŇŗĴŏĞĬŏĞŀĶƢĺńħĶŃĵŃĪŅĚŒĬĔŅĶŀƞŅĬėƞŅĺńĨĩŋľĶŊŀĬŇŘĺĴŊŀ
ĕŀĚįŌƟŒĝƟĚŅĬȮőħĵŒĝƟľĸńĔĔŅĶĔŅĶĵŇĚėĸŊŗĬŐĽĚŀŀĔĴŅŒĬĪŇĻĪŅĚĕĬŅħĔńĭ 
ĮŋƙĴĔħĸŇĲĨƢȮŏĴŊŗŀĴňĬŇŘĺĴŊŀŏĕƟŅĴŅŒĬıŊŘĬĪňŗĔŅĶĺŇŏėĶŅŃľƢĔŅĶĪņĚŅĬȮŏĪėőĬőĸĵňĔŖěŃ
ĪņĔŅĶĺŇŏėĶŅŃľƢĶŃĵŃľƞŅĚŒĬŐĨƞĸŃĮŋƙĴȮĪņŒľƟĽŅĴŅĶĩĪĶŅĭœħƟĺƞŅĨŀĬĬňŘįŌƟŒĝƟ
ĨƟŀĚĴňėĺŅĴĨƟŀĚĔŅĶŏĸŊŀĔĔħŒĬĮŋƙĴĝńŘĬœľĬȮŐĸŃĴňĔŅĶıńĥĬŅŏĞĬŏĞŀĶƢěŃ
ĨĶĺěěńĭĕƟŀĴŌĸĝńŘĬĪňŗĨƟŀĚĔŅĶŐĸŃĽńŗĚĔŅĶĸŇĲĨƢőħĵŀńĨőĬĴńĨŇȮőħĵĴňĔŅĶŏıŇŗĴ 
ĶŃĭĭĮƚŀĚĔńĬėĺŅĴįŇħıĸŅħŒĬĔŅĶĽńŗĚĔŅĶȮĪņŒľƟĴňėĺŅĴŐĴƞĬĵņȮŐĸŃĵńĚĝƞĺĵ
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ľĬƞĺĵĚŅĬĪňŗĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵň įĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮ&ŏĪėőĬőĸĵň' 

ĸħĔŅĶĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬěŅĔĔŅĶĽńŗĚĔŅĶĪňŗįŇħıĸŅħȮĞŉŗĚŏĮƦĬŀĚėƢėĺŅĴĶŌƟĪňŗ
ĽŅĴŅĶĩĬŅœĮĨƞŀĵŀħıńĥĬŅŒĬőėĶĚĔŅĶĺŇěńĵĬňŘĨƞŀœħƟŒĬŀĬŅėĨȮ&Science-
based) 

1) ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶňȮ 
2) ĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň 
3) ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

ŴĕńŘĺœĲĲƚŅıŇĴıƢĽĔĶňĬĔĶŅĲƖĬĽņľĶńĭĚŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅŵȮĬńĔĺŇěńĵȮNSD 
œħƟıńĥĬŅĕńŘĺœĲĲƚŅŐĭĭŒĝƟŐĸƟĺĪŇŘĚĮĶŃĽŇĪīŇĳŅıĽŌĚěŅĔĺńĽħŋĬņœĲĲƚŅĔĶŅĲƖĬŐĸŃ
ėŀĴőıĽŇĨŀŊŗĬȮŕȮŏıŊŗŀįĸŇĨĕńŘĺœĲĲƚŅŐĭĭŒĝƟŐĸƟĺĪŇŘĚħƟĺĵŏĪėĬŇėĔŅĶıŇĴıƢĽĔĶňĬ
ĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅĨƞŅĚȮŕȮŏıŇŗĴĮĶŃĽŇĪīŇĳŅı 
ĔŅĶĬņœĲĲƚŅĕŀĚĺńĽħŋĔĶŅĲƖĬȮĸħĔŅĶĬņŏĕƟŅĕńŘĺœĲĲƚŅěŅĔĨƞŅĚĮĶŃŏĪĻĪňŗĶŅėŅĽŌĚȮ
ĶĺĴœĮĩŉĚŏıŊŗŀĔŅĶŏĕƟŅĩŉĚĕńŘĺœĲĲĲƚŅĶŅėŅĩŌĔĸĚĪňŗįĸŇĨőħĵĬńĔĺŇěńĵœĪĵħƟĺĵ 
ĶŅėŅĪňŗĩŌĔĸĚȮĽƞĚįĸŒľƟĚŅĬĺŇěńĵœĪĵħƟŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅĴňĮĶŃĽŇĪīŇĳŅıĕŉŘĬ
ŏĬŊŗŀĚěŅĔĽŅĴŅĶĩŒĬĔŅĶĪħĸŀĚĞŘņȮŕȮŐĸŃŏĔŇħĝŋħĨĶĺěĪňŗĶŅėŅĨŗņŏĴŊŗŀ 
ĬņœĮĮĶŃĵŋĔĨƢŒĝƟěĶŇĚŒĬĚŅĬħƟŅĬėĺŅĴĴńŗĬėĚĔŅĶŐıĪĵƢȮĳŅėŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶȮĔŅĶŏĔļĨĶȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĕńŘĺœĲĲƚŅħńĚĔĸƞŅĺĪňŗįĸŇĨĕŉŘĬěŃŏĮƦĬ 
ĽƞĺĬľĬŉŗĚŒĬĔŅĶıńĥĬŅȮŀŋĨĽŅľĔĶĶĴŏĞĬŏĞŀĶƢĳŅĵŒĬĮĶŃŏĪĻŐĭĭėĶĭĺĚěĶȮ
ĸħĔŅĶıŉŗĚıŅĕńŘĺœĲĲƚŅěŅĔĨƞŅĚĮĶŃŏĪĻĽņľĶńĭĚŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅ 
ěŅĔŐĭĭĮĶŃŏĴŇĬĔŅĶŒĝƟĚŅĬĨƟĬŐĭĭȮőħĵŒľƟįŌƟŒĝƟĚŅĬĪņĔŅĶĮĶŃŏĴŇĬ 
ĔŅĶŏĮĶňĵĭŏĪňĵĭĔńĭĕńŘĺœĲĲƚŅĪňŗĪŅĚįŌƟŒĝƟĚŅĬŏĮƦĬįŌƟŒĝƟŀĵŌƞȮıĭĺƞŅĕńŘĺœĲĲƚŅıŇĴıƢ
ĽĔĶňĬĔĶŅĲƖĬŐĭĭŒĝƟŐĸƟĺĪŇŘĚĴňĮĶŃĽŇĪīŇĳŅıħňĔĺƞŅȮŒľƟėƞŅĔĶŃŐĽĪňŗĴňėĺŅĴŏĪňŗĵĚħňȮ
R&D ~ 5,4#Ȯ&n=1'ȮŐĸŃĴňĶŃħńĭĽńĠĠŅĦĪňŗĬŇŗĚŐĸŃŏĽĩňĵĶ 
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1,0,1ȮĔŅĶĽĶƟŅĚįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

ĽĺĪĝ,ȮĴŋƞĚıńĥĬŅĮĶŃŏĪĻŒľƟĴňĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶŐĕƞĚĕńĬŒĬŏĺĪňŏĻĶļģĔŇěĶŃħńĭőĸĔȮ 
ĭĬėĺŅĴŐĕŖĚŐĔĶƞĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗĴňģŅĬĴŅěŅĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮőħĵĔņľĬħĺŇĽńĵĪńĻĬƢŒĬ
ĔŅĶŏĮƦĬıńĬīĴŇĨĶĶƞĺĴĪŅĚĪňŗħňȮĽĬńĭĽĬŋĬŒľƟĪŋĔĳŅėĽƞĺĬĬņĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňěŅĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟěĬŏĔŇħĔŅĶĸĚĪŋĬȮŏĽĶŇĴĽĶƟŅĚĮĶŃĽŇĪīŇĳŅıŒľƟĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶĭĶŇĔŅĶȮĨĸŀħěĬ 
ĔŅĶŏĔļĨĶĔĶĶĴȮįĸĔŅĶħņŏĬŇĬĚŅĬŒĬĽƞĺĬĬňŘıŇěŅĶĦŅěŅĔĔŅĶĸĚĪŋĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚ
ľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĪňŗĴňĔŇěĔĶĶĴĶƞĺĴĔńĭȮĽĺĪĝ,ȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĽŅĴŅĶĩĽĶƟŅĚįĸĸńıīƢĪŅĚ
ŏĻĶļģĔŇěħƟŅĬĔŅĶĸĚĪŋĬĴŌĸėƞŅĶĺĴȮ/2,010ȮĸƟŅĬĭŅĪȮŐĸŃĴŋƞĚĴńŗĬįĸńĔħńĬĚŅĬĺŇěńĵŐĸŃıńĥĬŅŒĬ 
ĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĪňŗŏĔŇħěŅĔĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀĔƞŀŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĮĶŃŏĪĻȮěŅĔĔŅĶĶĺĭĶĺĴ
ĕƟŀĴŌĸįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěĪňŗŏĔŇħĕŉŘĬĔńĭįŌƟĶńĭĮĶŃőĵĝĬƢěŅĔĔŅĶħņŏĬŇĬĚŅĬĕŀĚȮĽĺĪĝ,ȮĞŉŗĚĴňįĸĸńıīƢįĸĔĶŃĪĭ
ĪŅĚŏĻĶļģĔŇěėŇħŏĮƦĬĴŌĸėƞŅĶĺĴȮ34,860ȮĸƟŅĬĭŅĪȮŐĽħĚħńĚĶŌĮĪňŗȮ2Ȯ 

 
ĶŌĮĪňŗȮ2ȮĴŌĸėƞŅįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŐĸŃĔŅĶĸĚĪŋĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶ 
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ĨńĺŀĵƞŅĚįĸĚŅĬĪňŗĽĶƟŅĚįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮħńĚĬňŘ 

1) ŐıĸĨĲŀĶƢĴĶŃĭĭŐěƟĚŏľĨŋĜŋĔŏĜŇĬħŇěŇĪńĸ 
ĮƤěěŋĭńĬĶŃĭĭĭĶŇĔŅĶĶńĭŏĶŊŗŀĚŏľĨŋĜŋĔŏĜŇĬĪŅĚĔŅĶŐıĪĵƢĕŀĚĽĩŅĭńĬĔŅĶŐıĪĵƢĜŋĔŏĜŇĬŐľƞĚĝŅĨŇȮ

&ĽıĜ,'ȮŏĭŀĶƢȮ/447ȮĵńĚėĚŏĮƦĬĭĶŇĔŅĶĪňŗĶŀĚĶńĭŏĜıŅŃĔŅĶőĪĶěŅĔőĪĶĻńıĪƢĪňŗĽĬĪĬŅĔńĬħƟĺĵŏĽňĵĚıŌħŏĪƞŅĬńŘĬȮ 
ěŉĚĴňĔŅĶĮĶńĭŏĮĸňŗĵĬĻŌĬĵƢĶńĭŏĶŊŗŀĚĶŅĺŐĸŃěƞŅĵĚŅĬĜŋĔŏĜŇĬĪŅĚĔŅĶŐıĪĵƢŒľƟŏĮƦĬĶŃĭĭħŇěŇĪńĸȮľĶŊŀȮD/447ȮħƟĺĵ
ĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŏĪėőĬőĸĵňĽŊŗŀĽŅĶŐĸŃĽŅĶĽĬŏĪĻŒĬĶŃĭĭĔŅĶŐıĪĵƢĜŋĔŏĜŇĬĪńŘĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮ
ĬĺńĨĔĶĶĴŀŋĮĔĶĦƢȮŐĸŃĶŃĭĭĭĶŇĔŅĶħŇěŇĪńĸŒľƟĴňėĺŅĴĽŃħĺĔȮĶĺħŏĶŖĺȮŒĬĔŅĶŏĕƟŅĩŉĚĽņľĶńĭįŌƟĮƙĺĵĜŋĔŏĜŇĬŐĸŃ 
įŌƟŒľƟĭĶŇĔŅĶȮħńĚĬńŘĬĪňĴĺŇěńĵĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ&A-MED) ĽĺĪĝ, 
ěŉĚœħƟıńĥĬŅĶŃĭĭŐěƟĚŏľĨŋĜŋĔŏĜŇĬħŇěŇĪńĸȮĮĶŃĔŀĭħƟĺĵȮ1ȮĶŃĭĭȮœħƟŐĔƞȮ/'ȮĔŅĶıńĥĬŅĶŃĭĭŐěƟĚŏľĨŋĜŋĔŏĜŇĬħŇěŇĪńĸȮ
&Call Information System: CIS) ŏĮƦĬĶŃĭĭĶńĭŏĶŊŗŀĚŐĭĭȮTotal Conversation ĪňŗĽŅĴŅĶĩŒľƟĮĶŃĝŅĝĬĪŋĔ
ėĬœĴƞĺƞŅěŃĮĔĨŇȮıŇĔŅĶľĶŊŀįŌƟĽŌĚŀŅĵŋȮĽŅĴŅĶĩĨŇħĨƞŀĕŀėĺŅĴĝƞĺĵŏľĸŊŀĜŋĔŏĜŇĬħƟŅĬĔŅĶŐıĪĵƢȮŐĸŃĸħŏĺĸŅ 
ŒĬĔŅĶĞńĔĩŅĴȮ0'ȮĔŅĶıńĥĬŅĶŃĭĭĮĢŇĭńĨŇĔŅĶĜŋĔŏĜŇĬħŇěŇĪńĸȮ&Operation Information System: OIS) 
ĮĶŃĔŀĭħƟĺĵȮĶŃĭĭĭŌĶĦŅĔŅĶĮĢŇĭńĨŇĔŅĶĕŀĚľĬƞĺĵĮĢŇĭńĨŇĔŅĶĨƞŅĚȮŕȮĕŀĚĪŋĔěńĚľĺńħȮĶŃĭĭȮEmergency 
Telemedical Operation (Direction) ŐĸŃĶŃĭĭĨŇħĨŅĴĶĩĮĢŇĭńĨŇĔŅĶĜŋĔŏĜŇĬŒĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚŀĚėƢĔĶ
ĮĔėĶŀĚĽƞĺĬĪƟŀĚĩŇŗĬȮ&ALS Fleet Management, GPS Tracking System) ŐĸŃȮ1'ȮĔŅĶıńĥĬŅĶŃĭĭ
ŀņĬĺĵĔŅĶĪŅĚĔŅĶŐıĪĵƢħŇěŇĪńĸȮ&Medical Information System: MIS) ŏĮƦĬĶŃĭĭĽņľĶńĭŐĽħĚŐĸŃ
ĮĶŃĴĺĸįĸĕƟŀĴŌĸĮĶŃŏĳĪĨƞŅĚȮŕȮĪňŗěņŏĮƦĬĨƞŀĔŅĶĝƞĺĵĝňĺŇĨĶŃľĺƞŅĚĔŅĶĽƞĚĨńĺįŌƟĮƙĺĵěŅĔĪňŗŏĔŇħŏľĨŋĴŅĽŌƞľƟŀĚĜŋĔŏĜŇĬ
ĕŀĚőĶĚıĵŅĭŅĸȮ&Pre-Hospital Care) ŏıŊŗŀŒľƟĽŅĴŅĶĩĺŇŏėĶŅŃľƢĽĩŅĬŃľĶŊŀĽńĠĠŅĦĝňıĕŀĚįŌƟĮƙĺĵȮŐĸŃ 
ŐĔƟœĕĽĩŅĬĔŅĶĦƢœħƟĶŃľĺƞŅĚĬņĽƞĚőĶĚıĵŅĭŅĸȮĶĺĴĪńŘĚĴňĕƟŀĴŌĸŒĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀŒľƟĔŅĶĝƞĺĵŏľĸŊŀ 
ĪňŗőĶĚıĵŅĭŅĸĮĸŅĵĪŅĚœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĶŃĭĭĶńĭŐěƟĚŏľĨŋŐĸŃĽńŗĚĔŅĶĪŅĚĔŅĶŐıĪĵƢĜŋĔŏĜŇĬħńĚĔĸƞŅĺȮĝƞĺĵŒľƟȮ
ĽıĜ,ȮĮĶŃĽŅĬĚŅĬĝƞĺĵŏľĸŊŀįŌƟĮƙĺĵœħƟŏĶŖĺĕŉŘĬŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮĸħĔŅĶĽŌĠŏĽňĵĝňĺŇĨŐĸŃĔŅĶĭŅħŏěŖĭ
ĕŀĚįŌƟĮƙĺĵȮĪņŒľƟįŌƟĮƙĺĵĜŋĔŏĜŇĬĪňŗĴŅħƟĺĵĶŃĭĭĔŅĶŐıĪĵƢĜŋĔŏĜŇĬĔƞŀĬĩŉĚőĶĚıĵŅĭŅĸľĸńĚěŅĔĔŅĶŒĝƟĚŅĬĶŃĭĭł 
ĴňŀńĨĶŅĔŅĶĶŀħĝňĺŇĨĽŌĚĕŉŘĬȮőħĵŏĜıŅŃĔĶĦňĜŋĔŏĜŇĬŏĶƞĚħƞĺĬȮ&ŏľĸŊŀĚ'ȮŐĸŃĔĶĦňĜŋĔŏĜŇĬĺŇĔķĨȮ&ŐħĚ' ėŇħŏĮƦĬ 
ĴŌĸėƞŅįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĔŅĶĸħėĺŅĴĽŌĠŏĽňĵěŅĔĔŅĶĮĢŇĭńĨŇĔŅĶĜŋĔŏĜŇĬŀĵƞŅĚĪńĬĪƞĺĚĪň 
ĕŀĚĶŃĭĭĶńĭŐěƟĚŏľĨŋłȮ&CIS) 064ȮĸƟŅĬĭŅĪȮŐĸŃĶŃĭĭŀņĬĺĵĔŅĶĪŅĚĔŅĶŐıĪĵƢłȮ&MIS) 200 ĸƟŅĬĭŅĪ 
ĶĺĴĴŌĸėƞŅįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴĪńŘĚĽŇŘĬȮ486 ĸƟŅĬĭŅĪ 
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2) ĔŅĶıńĥĬŅĮŋƜĵėňŏĸĨěŋĸīŅĨŋŀŅľŅĶıŊĝ 
ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶīŅĨŋŀŅľŅĶĶŀĚŏĽĶŇĴĕŀĚıŊĝĪňŗĴňėĺŅĴĽņėńĠȮŐĸŃěņŏĮƦĬĨƞŀĔĶŃĭĺĬĔŅĶ

ŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŒľƟĴňėĺŅĴĽĴĭŌĶĦƢŐĕŖĚŐĶĚȮĽƞĚįĸĨƞŀįĸįĸŇĨĨƞŀœĶƞĪňŗĴŅĔĕŉŘĬȮŀňĔĪńŘĚĭĶŇļńĪįŌƟįĸŇĨȮŐĸŃ 
ěńħěņľĬƞŅĵįĸŇĨĳńĦĤƢĮŋƜĵȮĵŅĮĶŅĭĻńĨĶŌıŊĝȮŐĸŃĽŅĶĸŃĸŅĵīŅĨŋŀŅľŅĶıŊĝȮĨƟŀĚĔŅĶįĸŇĨŐĸŃěņľĬƞŅĵįĸŇĨĳńĦĤƢ
ĮŋƜĵĪňŗŏĮƦĬīŅĨŋŀŅľŅĶŏĽĶŇĴıŊĝŒĬĶŌĮŐĭĭĬĺńĨĔĶĶĴŒľĴƞȮŕȮŏıŊŗŀŏĮƦĬĪŅĚŏĸŊŀĔĽņľĶńĭŏĔļĨĶĔĶȮĝƞĺĵĸħĨƟĬĪŋĬŐĸŃ
ŏıŇŗĴįĸįĸŇĨȮĸħĔŅĶĬņŏĕƟŅĮŋƜĵėňŏĸĨěŅĔĨƞŅĚĮĶŃŏĪĻȮŐĸŃĴňėĺŅĴĮĸŀħĳńĵĨƞŀĨńĺįŌƟŒĝƟȮħńĚĬńŘĬĪňĴĺŇěńĵ 
ĻŌĬĵĬŅőĬŏĪėőĬőĸĵňŐľĚĝŅĨŇȮ&NANOTEC) ĽĺĪĝ,ȮĶƞĺĴĔńĭȮĭĶŇļńĪįŌƟįĸŇĨȮěŉĚœħƟıńĥĬŅ ŴĮŋƜĵŀŅľŅĶŏĽĶŇĴıŊĝĬŅőĬȮ
ĬĺńĨĔĶĶĴŒľĴƞȮ&ĬŅőĬĽ'ŵȮĪňŗŏĮƦĬĚŅĬĺŇěńĵĕŀĚėĬœĪĵħƟĺĵŏĪėőĬőĸĵňĬŅőĬőħĵĔŅĶľƞŀľŋƟĴīŅĨŋŀŅľŅĶħƟĺĵ 
ĽŅĶėňŏĸĨěŅĔĔĶħŀŃĴŇőĬŒĬĶŌĮŐĭĭīŅĨŋŀŅľŅĶėňŏĸĨŏĝŇĚĞƟŀĬȮŏĮƦĬĮŋƜĵėňŏĸĨěŋĸīŅĨŋŀŅľŅĶĽņľĶńĭĜňħıƞĬĪŅĚ 
ŒĭıŊĝȮŏıŊŗŀŐĔƟĮƤĠľŅĔŅĶĽŌĠŏĽňĵŐĸŃœĴƞėƞŀĵœħƟĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶŏĨŇĴěŋĸīŅĨŋŀŅľŅĶŒľƟĔńĭıŊĝȮŏıŊŗŀŒľƟıŊĝĴň
ėĺŅĴĽĴĭŌĶĦƢȮŐĸŃĽŅĴŅĶĩħŌħĞŉĴœĮŒĝƟœħƟŀĵƞŅĚŏĨŖĴĪňŗȮĭĶŇļńĪįŌƟįĸŇĨěŉĚŏĔŇħĔŅĶĸĚĪŋĬŏėĶňŗŀĚĴŊŀ-ŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢȮ
ŀŅėŅĶĽĩŅĬĪňŗȮŐĸŃĔŅĶěƟŅĚĚŅĬŏıŇŗĴıĬńĔĚŅĬĕŅĵŐĸŃĽƞĚŏĽĶŇĴĔŅĶĕŅĵȮėŇħŏĮƦĬĴŌĸėƞŅĔŅĶĸĚĪŋĬħƟŅĬȮĺ & ĪȮ 
ŒĬĳŅėĔŅĶįĸŇĨȮĳŅėĭĶŇĔŅĶȮŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮĶĺĴĪńŘĚĽŇŘĬȮ7ȮĸƟŅĬĭŅĪȮĬŀĔěŅĔĬňŘĵńĚĽƞĚįĸŒľƟŏĔļĨĶĔĶĴň
ĶŅĵœħƟŏıŇŗĴĕŉŘĬȮėŇħŏĮƦĬĴŌĸėƞŅįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴěŅĔĔŅĶĮĸŌĔĪŋŏĶňĵĬȮ/,117 ĸƟŅĬĭŅĪȮŐĸŃěŅĔ
ĔŅĶĮĸŌĔĕƟŅĺȮ7ȮĸƟŅĬĭŅĪȮĸħĮĶŇĴŅĦĔŅĶŒĝƟĮŋƜĵĶƟŀĵĸŃȮ3.ȮėŇħŏĮƦĬĴŌĸėƞŅįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴěŅĔ
ĔŅĶĮĸŌĔĪŋŏĶňĵĬȮ/5.ȮĸƟŅĬĭŅĪȮŐĸŃěŅĔĔŅĶĮĸŌĔĕƟŅĺȮ/,1ȮĸƟŅĬĭŅĪȮĝƞĺĵŏıŇŗĴŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟĔńĭ
ŏĔļĨĶĔĶŒĬĔŅĶĮĸŌĔĕƟŅĺȮėŇħŏĮƦĬĴŌĸėƞŅįĸĔĶŃĪĭŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮ.,4ȮĸƟŅĬĭŅĪȮĶĺĴĴŌĸėƞŅįĸĔĶŃĪĭ
ŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴĪńŘĚĽŇŘĬȮ/,297 ĸƟŅĬĭŅĪ 

 

 
 
 
 



107 
 

1,1ȮįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶĵĔĶŃħńĭĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĳŅĵŒĨƟőĴŏħĸŏĻĶļģĔŇěȮBCG 
 
1,1,/ȮĔŅĶıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇěńĵȮıńĥĬŅȮŐĸŃĬĺńĨĔĶĶĴĕŀĚȮ3ȮľĬƞĺĵĺŇěńĵȮ&Research 

Pillars' œħƟŐĔƞȮ&/'ȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮ&Bioscience and Biotechnology) (0'Ȯ
ŏĪėőĬőĸĵňĺńĽħŋĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴȮ&Materials and Manufacturing Technology) (1'ȮŏĪėőĬőĸĵň
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĽŅĶĽĬŏĪĻȮ&Electronics and Information Technology) (2'ȮĬŅőĬĻŅĽĨĶƢŐĸŃĬŅőĬ
ŏĪėőĬőĸĵňȮ&Nanoscience and Nanotechnology) ŐĸŃȮ&3'ȮŏĪėőĬőĸĵňıĸńĚĚŅĬȮ&Energy Technology) 
ĶƞĺĴĔńĭȮ1ȮľĬƞĺĵĺŇěńĵŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴĪňŗĴŋƞĚŏĬƟĬȮ&Focus Center) œħƟŐĔƞȮ&/'ȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵň
ĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ&Assistive Technology and Medical Devices Research 
Center: A-MED) &0'ȮĻŌĬĵƢŏĪėőĬőĸĵňŏıŊŗŀėĺŅĴĴńŗĬėĚĕŀĚĮĶŃŏĪĻŐĸŃĔŅĶĮĶŃĵŋĔĨƢŏĝŇĚıŅĦŇĝĵƢȮ&National 
Security and Dual-Use Technology Center: NSD) ŐĸŃȮ(1) ĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňĶŃĭĭĶŅĚŐĸŃĔŅĶĕĬĽƞĚ
ĽĴńĵŒľĴƞȮ(Rail and Modern Transport: RMT) őħĵĴňĔĶŀĭĔŅĶħņŏĬŇĬĚŅĬĔŅĶıńĥĬŅĳŅĵŒĨƟőĴŏħĸŏĻĶļģĔŇěȮ
BCG ŒĬȮ2ȮħƟŅĬȮœħƟŐĔƞȮ(/) ħƟŅĬŏĔļĨĶŐĸŃŀŅľŅĶȮ&Agriculture and Food) (0'ȮħƟŅĬĔŅĶŐıĪĵƢŐĸŃ
ĽŅīŅĶĦĽŋĕȮ&Health and Wellness) (1'ȮħƟŅĬıĸńĚĚŅĬȮĺńĽħŋȮŐĸŃŏėĴňĝňĺĳŅıȮ&Energy, Materials and 
Biochemicals) ŐĸŃȮ(2'ȮħƟŅĬħŇěŇĪńĸŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Digital and Electronics) őħĵĴňĨńĺŀĵƞŅĚįĸĚŅĬĺŇěńĵ
ŐĸŃıńĥĬŅĪňŗĽņėńĠĨŅĴĔĶŀĭĔŅĶĺŇěńĵȮħńĚĬňŘ  

1) ĔĶŀĭĔŅĶĺŇěńĵħƟŅĬŏĔļĨĶŐĸŃŀŅľŅĶ 
 ŴĝŋħĨĶĺěŏħĔĞƢŐĪĶĬŏıŊŗŀĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĮĶňĵĭŏĪňĵĭĔńĭĺŇīňĨĶĺěŏħĔĞƢŐĪĶĬ 

ĴŅĨĶģŅĬŵȮ&RPJȮ6-9) ĪňĴĺŇěńĵĻŌĬĵƢĬŅőĬŏĪėőĬőĸĵňŐľĚĝŅĨŇȮ&NANOTEC) ĽĺĪĝ, ĶƞĺĴĔńĭȮĭĶŇļńĪĴŇĨĶįĸĺŇěńĵȮ
ıńĥĬŅŀƟŀĵŐĸŃĬŘņĨŅĸȮěņĔńħȮıńĥĬŅĝŋħĨĶĺěĺŇŏėĶŅŃľƢĮĶŇĴŅĦŏħĔĞƢŐĪĶĬŏĝŇĚĔŉŗĚĮĶŇĴŅĦȮĪňŗŒĝƟĚŅĬĚƞŅĵȮŐĸŃ
ĽŃħĺĔĨƞŀĔŅĶŒĝƟĚŅĬěĶŇĚŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴȮőħĵĝŋħĨĶĺěħńĚĔĸƞŅĺěņŏĮƦĬĨƟŀĚŀƞŅĬėĺŅĴŏĕƟĴĕŀĚŐĩĭĽňȮĞŉŗĚ 
œĴƞŏĮƦĬĪňŗĬŇĵĴŒĬĪŅĚĮĢŇĭńĨŇȮŐĸŃŏľĴŅŃĽņľĶńĭĨńĺŀĵƞŅĚĬŘņįĸœĴƟȮ&First Juice) ŏĪƞŅĬńŘĬȮħńĚĬńŘĬȮĪňĴĺŇěńĵłȮ 
ěŉĚıńĥĬŅĨƞŀĵŀħŏĮƦĬĝŋħĨĶĺěŏħĔĞƢŐĪĶĬŐĭĭĶĺħŏĶŖĺȮħƟĺĵŏĪėőĬőĸĵňȮImmunochromatographyȮőħĵĴň
ėƞŅėńĪŀŀĲőħĵĮĶŃĴŅĦȮ900 ppm/Brix ŏıŊŗŀĺŇŏėĶŅŃľƢľŅĮĶŇĴŅĦŏħĔĞƢŐĪĶĬȮŏľĴŅŃĽņľĶńĭĔŅĶŒĝƟĚŅĬŒĬ
ĶŌĮŐĭĭĕŀĚĚŅĬĮĶŃěņȮ&Routine Screening) ŒĬĔĶŃĭĺĬĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĨŅĸȮ
ŐĸŃĚƞŅĵĨƞŀĔŅĶŀƞŅĬįĸȮŐĸŃĽŅĴŅĶĩŒĝƟœħƟĔńĭĨńĺŀĵƞŅĚĝĬŇħŀŊŗĬȮŕȮŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĨŅĸœħƟȮőħĵĝŋħĨĶĺě 
ŏħĔĞƢŐĪĶĬłȮĬňŘȮĽŅĴŅĶĩĨĶĺěľŅĮĶŇĴŅĦŏħĔĞƢŐĪĶĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĨŅĸœħƟĩŉĚȮ5ȮěŋħȮĞŉŗĚħňĔĺƞŅĺŇīňŏħŇĴĪňŗ
ĪŅĚĭĶŇļńĪłȮŒĝƟȮĞŉŗĚĨƟŀĚĪŜŅŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃėƞŀĬĕƟŅĚŒĝƟŏĺĸŅĴŅĔŒĬĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĪňŗĴň 
ėĺŅĴĩŌĔĨƟŀĚŐĸŃŐĴƞĬĵŜŅȮőħĵěŋħŏħƞĬĕŀĚĝŋħĨĶĺěŏħĔĞƢŐĪĶĬłȮĬňŘȮėŊŀȮŒĝƟĚŅĬĽŃħĺĔȮĶĺħŏĶŖĺȮĩŌĔĨƟŀĚȮŐĸŃ
ŐĴƞĬĵŜŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮěŅĔĔŅĶŒĝƟĝŋħĨĶĺěŏħĔĞƢŐĪĶĬłȮĬňŘȮĽƞĚįĸŒľƟĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶĬŜŅŏĕƟŅĺńĨĩŋħŇĭ 
ĶƟŀĵĸŃȮ4.ȮŐĸŃȮĸħŀńĨĶŅĔŅĶĽŌĠŏĽňĵŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĨŅĸœħƟĩŉĚȮĶƟŀĵĸŃȮ6. 
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ĮƤěěŋĭńĬĝŋħĨĶĺěŏħĔĞƢŐĪĶĬłȮĬňŘ œħƟĴňĔŅĶĬņœĮŒĝƟĚŅĬŏıŊŗŀĨĶĺěľŅĮĶŇĴŅĦŏħĔĞƢŐĪĶĬȮ 
ŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĬŘņĨŅĸĪňŗőĶĚĚŅĬĬŘņĨŅĸĴŇĨĶįĸȮ5ȮŐľƞĚȮőħĵĴňĔņĸńĚĔŅĶįĸŇĨĬŘņĨŅĸĶĺĴȮ014,...Ȯ 
ĨńĬŀƟŀĵ-ĺńĬȮĔƞŀŒľƟŏĔŇħĴŌĸėƞŅįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴĽŃĽĴȮ&ĮƖȮ0342ȮůȮ0343'Ȯ/70ȮĸƟŅĬĭŅĪ 

 

  
 

ŴĔŇĬŒěȮ&GIN Zhai) ŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝŵ (TRL 4) ĪňĴĺŇěńĵĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃŐĸŃ
ĺńĽħŋŐľƞĚĝŅĨŇȮ(MTEC) ĽĺĪĝ,ȮıńĥĬŅŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝȮľĶŊŀȮŴVe-ChickŵȮ0ȮĶŌĮŐĭĭȮ
œħƟŐĔƞȮįĸŇĨĳńĦĤƢȮPrecookȮŐĸŃįĸŇĨĳńĦĤƢȮPremixȮőħĵȮŴVe-ChickŵȮŏĮƦĬőĮĶĨňĬĪŅĚŏĸŊŀĔŏıŊŗŀĽŋĕĳŅı 
ĪňŗĮĸŀħĳńĵěŅĔŁŀĶƢőĴĬŏĶƞĚĔŅĶŏěĶŇĠŏĨŇĭőĨȮœĴƞĴňėŀŏĸĽŏĨŀĶŀĸȮŐĸŃĮĶŅĻěŅĔĔĸŌŏĨĬȮ&ŏĜıŅŃįĸŇĨĳńĦĤƢȮ
Premix) ĪňŗĽņėńĠĺńĨĩŋħŇĭĨńŘĚĨƟĬĽƞĺĬŒľĠƞĴňĔŅĶįĸŇĨĳŅĵŒĬĮĶŃŏĪĻȮĽƞĚįĸŒľƟĴňĶŅėŅĵƞŀĴŏĵŅ ŐĸŃĪňĴĺŇěńĵłȮœħƟ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨȮŴVe-AfgaiŵȮŒľƟŐĔƞĭĶŇļńĪŏŀĔĝĬȮőħĵĭĶŇļńĪœħƟĬņȮŴVe-ChickŵȮœĮıńĥĬŅĨƞŀĵŀħ
ŐĸŃĶńĚĽĶĶėƢŏĮƦĬŏĴĬŌŀŅľŅĶŏěĨƞŅĚȮŕȮŏıŊŗŀŏıŇŗĴőŀĔŅĽŒĬĔŅĶĕĵŅĵĨĸŅħŀŅľŅĶŏěȮŏĬŊŗŀĚěŅĔĪňŗįƞŅĬĴŅĳŅıĸńĔļĦƢ
ĕŀĚŀŅľŅĶŏěŀŅěœĴƞœħƟŏĮƦĬŀŅľŅĶŏıŊŗŀĽŋĕĳŅıĴŅĔĬńĔȮŐĨƞįĸŇĨĳńĦĤƢŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝĬňŘȮŏľĴŅŃĔńĭįŌƟĶńĔ 
ĔŅĶĸŇŘĴĶĽŀŅľŅĶŀĶƞŀĵŐĸŃŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶħŌŐĸĽŋĕĳŅıȮŏĮƦĬŀŅľŅĶĪŅĚŏĸŊŀĔŏĴĬŌŒľĴƞŒľƟįŌƟėĬľńĬĴŅŏĮƕħŒě
ĶńĭĮĶŃĪŅĬŀŅľŅĶŏěĴŅĔĵŇŗĚĕŉŘĬȮĮƤěěŋĭńĬĭĶŇļńĪıĶƟŀĴŏĮƕħĨńĺȮ0ȮįĸŇĨĳńĦĤƢŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝȮœħƟŐĔƞȮ 
/'ȮŴĔŇĬŒěȮŐıĸĬĨƢŏěȮıĶňėŋĔȮ&GIN Zhai Plant J ů PreCook)ŵ įĸŇĨĳńĦĤƢŏĬŊŘŀœĔƞěŅĔőĮĶĨňĬıŊĝĪňŗĕŉŘĬĶŌĮŏĮƦĬ 
ĝŇŘĬŏĬŊŘŀĶŌĮŐĭĭĨƞŅĚȮŕȮŏĝƞĬȮĬƞŀĚœĔƞȮĝŇŘĬŏĬŊŘŀœĔƞȮıĶƟŀĴŒľƟįŌƟĭĶŇőĳėĬņœĮĮĶŋĚŀŅľŅĶȮŐĸŃȮ0'ȮŴĔŇĬŒěȮŐıĸĬĨƢŏěȮ
ıĶňĴŇĔĞƢȮ&GIN Zhai Plant J ů PreMix)ŵ įĸŇĨĳńĦĤƢĶŌĮŐĭĭįĚĽņľĶńĭĬņœĮĕŉŘĬĶŌĮŏĮƦĬĝŇŘĬŏĬŊŘŀħƟĺĵĨĬŏŀĚȮ
ŏıŊŗŀŒľƟįŌƟĭĶŇőĳėĮĶŋĚŐĨƞĚĶĽĝŅĨŇȮŏĨŇĴĽŅĶŀŅľŅĶȮŐĸŃĕŉŘĬĶŌĮŏĮƦĬĝŇŘĬŏĬŊŘŀœħƟĨŅĴĨƟŀĚĔŅĶȮĝƞĺĵŏıŇŗĴĽňĽńĬ 
ŒĬĔŅĶĶńĭĮĶŃĪŅĬŀŅľŅĶŏıŊŗŀĽŋĕĳŅıĴŅĔĵŇŗĚĕŉŘĬȮ 

ĮƤěěŋĭńĬĽŅĴŅĶĩĽńŗĚĞŊŘŀįĸŇĨĳńĦĤƢȮGIN Zhai Plant J ŏıŊŗŀĸŇŘĴĸŀĚĶĽĝŅĨŇėĺŅĴŀĶƞŀĵœħƟŐĸƟĺ
įƞŅĬȮ5+//ȮDelivery App ĶŅėŅŏĶŇŗĴĨƟĬŏıňĵĚȮ37ȮĭŅĪ ĬŀĔěŅĔȮ2 įĸŇĨĳńĦĤƢħńĚĔĸƞŅĺĭĶŇļńĪĵńĚœħƟŏĮƕħĨńĺ 
ŐĲĶĬœĝĽƢȮŴGIN Zhaiŵ ėňŀŀĽěņľĬƞŅĵŀŅľŅĶěŅĔȮGIN Zhai Plant J ŐĸŃȮGIN Zhai ěŅĔıŊĝŒĬĶŌĮŐĭĭ 
ıĶƟŀĴĶńĭĮĶŃĪŅĬȮŏıŊŗŀŒľƟįŌƟĭĶŇőĳėŏĕƟŅĩŉĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅıœħƟĚƞŅĵĵŇŗĚĕŉŘĬȮĪńŘĚĬňŘĭĶŇļńĪėŅħĺƞŅěŃĽŅĴŅĶĩ 
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ŏĮƕħėňŀŀĽěņĬĺĬȮ100 ĽŅĕŅȮĳŅĵŒĬȮ1 ĮƖľĸńĚěŅĔĬňŘȮŐĸŃĨńŘĚŏĮƚŅľĴŅĵœĺƟĺƞŅěŃĴňĵŀħĕŅĵįĸŇĨĳńĦĤƢ 
ĔŇĬŒěȮŐıĸĬĨƢŏěȮĪńŘĚȮPreMix ŐĸŃȮPreCook 200 ĸƟŅĬĭŅĪȮĳŅĵŒĬĮƖȮ2567 

 

 ȮȮ  ȮȮȮ  
 
 

 
 őĮĶĨňĬŀňěňŏŀĲȮ&rh-EGF)" (TRL 9) ĪňĴĺŇěńĵĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔ

ŐĸŃŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ&A-MED) ĽĺĪĝ,ȮĽŅĴŅĶĩĽńĚŏėĶŅŃľƢőĮĶĨňĬĶňėŀĴĭňŐĬĬĪƢŀňěňŏŀĲĕŀĚĴĬŋļĵƢȮ
&Recombinant human EGF: rh-EGF) ĪňŗĴňėĺŅĴĭĶŇĽŋĪīŇśĽŌĚȮőħĵŒĝƟŐĭėĪňŏĶňĵŀňőėœĸȮ&E. coli)  
ŏĮƦĬŏĞĸĸƢŏěƟŅĭƟŅĬȮőĮĶĨňĬĪňŗŏĨĶňĵĴœħƟĽŅĴŅĶĩŀŀĔķĪīŇśĪŅĚĝňĺĳŅıœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĶŃħńĭľĸŀħĪħĸŀĚȮ 
&In vitro) ŐĸŃŒĬĔŅĶĶńĔļŅĭŅħŐįĸĕŀĚĽńĨĺƢĪħĸŀĚȮ&In vivo) őĮĶĨňĬŀňěňŏŀĲŏĮƦĬĽŅĶŀŀĔķĪīŇśĪňŗĔņĸńĚœħƟĶńĭ
ėĺŅĴĬŇĵĴĬņĴŅŒĝƟŒĬįĸŇĨĳńĦĤƢĭņĶŋĚįŇĺŏıŊŗŀĸħĶŇŘĺĶŀĵŒĬĨƞŅĚĮĶŃŏĪĻȮőħĵĴňĭĶŇļńĪįĸŇĨŐĸŃěņľĬƞŅĵ
ŏėĶŊŗŀĚĽņŀŅĚŒľƟėĺŅĴĽĬŒěőĮĶĨňĬŀňěňŏŀĲĪňŗĪňĴĺŇěńĵıńĥĬŅĕŉŘĬȮŀĵƞŅĚœĶĔŖħňĪňĴĺŇěńĵłȮĵńĚĕŅħĕƟŀĴŌĸĽŌĨĶįĸŇĨĳńĦĤƢ
ĭņĶŋĚįŇĺĪňŗŏľĴŅŃĽĴĔńĭőĮĶĨňĬŀňěňŏŀĲŐĸŃįĸĔŅĶĪħĽŀĭĪŅĚėĸŇĬŇĔȮěŉĚĶƞĺĴĔńĭĭĶŇļńĪıĶŏĔļĴĔĶŋƠĮȮěņĔńħȮ 
ĞŉŗĚŏĮƦĬĭĶŇļńĪĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬĔŅĶĶńĔļŅįŇĺľĬńĚȮŐĸŃĔŅĶıńĥĬŅĽŌĨĶŏėĶŊŗŀĚĽņŀŅĚŐĸŃĵŅ
ĽņľĶńĭĶńĔļŅįŇĺľĬƟŅȮıńĥĬŅĽŌĨĶŏĞĶńĴĸħĶŇŘĺĶŀĵĪňŗŏĨŇĴőĮĶĨňĬŀňěňŏŀĲĪňŗĪňĴĺŇěńĵĽńĚŏėĶŅŃľƢĕŉŘĬȮŐĸŃĪņĔŅĶĪħĽŀĭ
ŏĞĶńĴĸħĶŇŘĺĶŀĵħńĚĔĸƞŅĺĪŅĚėĸŇĬŇĔȮőħĵŐĭƞĚĔŅĶĪħĽŀĭŏĮƦĬȮ0ȮĶŃĵŃȮėŊŀȮĶŃĵŃĪňŗȮ/ȮĔŅĶĪħĸŀĚĪŅĚėĸŇĬŇĔ 
ŐĭĭĽŋƞĴȮ&Randomized) ĮĔĮƕħĕƟŀĴŌĸĪńŘĚĽŀĚĪŅĚȮėĺĭėŋĴħƟĺĵįĸŇĨĳńĦĤƢľĸŀĔȮ&Placebo-controlled)  
ŐĭĭŐĭƞĚėĶŉŗĚľĬƟŅȮ&Split-face) ĺńĬĸŃĽŀĚėĶńŘĚȮ&ŏĝƟŅ+ŏĵŖĬ'ȮĶŃĵŃĪňŗȮ0ȮĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŒĬĮĶŃĽŇĪīŇĳŅı
ŐĸŃĔŅĶĵŀĴĶńĭĕŀĚŏĞĶńĴĸħĶŇŘĺĶŀĵĪňŗĴňőĮĶĨňĬŀňěňŏŀĲĕŀĚȮĽĺĪĝ,ȮľĸńĚĔŅĶĪħĽŀĭıĭĺƞŅȮŒĬŀŅĽŅĽĴńėĶĪńŘĚľĴħȮ
/2.ȮėĬȮľĸńĚĔŅĶŒĝƟŏĞĶńĴĸħĶŇŘĺĶŀĵĪňŗĴňőĮĶĨňĬŀňěňŏŀĲŏĮƦĬŏĺĸŅȮ2ȮĽńĮħŅľƢȮĪŋĔėĬĴňĶŇŘĺĶŀĵĸħĸĚȮŐĸŃŏĴŊŗŀŒľƟ 
ŏĺĸŅŒĬĔŅĶŒĝƟŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚőĮĶĨňĬŀňěňŏŀĲŏıŇŗĴĕŉŘĬȮŀŅĽŅĽĴńėĶĵńĚĴňįŇĺľĬƟŅĔĶŃěƞŅĚŒĽĕŉŘĬȮĴňėĺŅĴĝŋƞĴĝŊŘĬ
ŏıŇŗĴĕŉŘĬȮŐĸŃĴňĮƤĠľŅŏĶŊŘŀĶńĚŏĔňŗĵĺĔńĭįŇĺľĬƟŅĸħĸĚ 

ĮƤěěŋĭńĬĪňĴĺŇěńĵłȮœħƟĕĵŅĵĚŅĬĺŇěńĵőĮĶĨňĬŀňěňŏŀĲĽŌƞőĴŏħĸīŋĶĔŇěŒľĴƞěńħĨńŘĚŏĮƦĬȮNSTDA 
Startup: Deep-tech Startup ĳŅĵŒĨƟĝŊŗŀĭĶŇļńĪŐėĬĪĶńĽȮěņĔńħȮ&KANTRUS) ĞŉŗĚœħƟěħĪŃŏĭňĵĬěńħĨńŘĚĭĶŇļńĪ
ŏĴŊŗŀĺńĬĪňŗȮ02ȮĽŇĚľŅėĴȮ0343ȮŐĸŃœħƟĶńĭŀĬŋĠŅĨŒľƟĽŇĪīŇįĸĚŅĬĺŇěńĵĔĶĶĴĺŇīňĔŅĶŏĨĶňĵĴőĮĶĨňĬŀňěňŏŀĲŏıŊŗŀŒĝƟ

ĔŇĬŒěȮŐıĸĬĨƢŏěȮıĶňėŋĔȮ 
&GIN Zhai Plant J ů PreCook) 

GIN Zhai ŏĴĬŌĬƞŀĚœĔƞĪŀħŏěȮ 
ěŇŘĴŐěƞĺȮĕƟŅĺŏľĬňĵĺ 

GIN Zhai ŏĴĬŌŏĨƟŅľŌƟĪŀħ 
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ĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢȮ&Exclusive License) ŏĮƦĬŏĺĸŅȮ/.ȮĮƖȮőħĵěŃěņľĬƞŅĵįĸŇĨĳńĦĤƢŀňěňŏŀĲȮŒĬȮ0ȮĸńĔļĦŃȮ
ėŊŀȮěņľĬƞŅĵŏĮƦĬȮRaw Material ŐĔƞĭĶŇļńĪĕŅĵĽƞĚŏėĶŊŗŀĚĽņŀŅĚŏıŊŗŀŒĝƟŏĮƦĬĺńĨĩŋħŇĭȮŐĸŃěņľĬƞŅĵŒĬĸńĔļĦŃĕŀĚ
ŏėĶŊŗŀĚĽņŀŅĚĽņŏĶŖěĶŌĮŐĔƞįŌƟĭĶŇőĳėȮŏĮƦĬĔŅĶŏıŇŗĴĪŅĚŏĸŊŀĔŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚĽņŀŅĚĶŃħńĭıĶňŏĴňĵĴŏıŊŗŀŐĕƞĚĕńĬĔńĭ
ŐĭĶĬħƢĨƞŅĚȮŕȮŒĬĶŃħńĭĽŅĔĸ 

 
įĸŇĨĳńĦĤƢŏĞĶńĴŀňěňŏŀĲ 

 
2) ĔĶŀĭĔŅĶĺŇěńĵħƟŅĬĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕȮ 
ŴĕńŘĺœĲĲƚŅıŇĴıƢĽĔĶňĬĔĶŅĲƖĬĽņľĶńĭĚŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅŵȮ(TRL 9)ȮĪňĴĺŇěńĵ 

ĻŌĬĵƢŏĪėőĬőĸĵňŏıŊŗŀėĺŅĴĴńŗĬėĚĕŀĚĮĶŃŏĪĻŐĸŃĔŅĶĮĶŃĵŋĔĨƢŏĝŇĚıŅĦŇĝĵƢȮ&NSD) ĽĺĪĝ,ȮıńĥĬŅĕńŘĺœĲĲƚŅ 
ıŇĴıƢĽĔĶňĬĔĶŅĲƖĬĽņľĶńĭĚŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅȮĞŉŗĚŏĮƦĬĕńŘĺœĲĲƚŅŐĭĭŒĝƟŐĸƟĺĪŇŘĚĮĶŃĽŇĪīŇĳŅıĽŌĚěŅĔ 
ĺńĽħŋĬņœĲĲƚŅĔĶŅĲƖĬŐĸŃėŀĴőıĽŇĨħƟĺĵŏĪėĬŇėĔŅĶıŇĴıƢĽĔĶňĬȮŏĪėőĬőĸĵňĔŅĶıŇĴıƢĽĔĶňĬĴňĕƟŀħňȮėŊŀȮĨƟĬĪŋĬĨŗņȮ
ŀŀĔŐĭĭĶŌĮŐĭĭĝŇŘĬĚŅĬħƟŅĬœĲĲƚŅœħƟĚƞŅĵȮĽĶƟŅĚĶŌĮŐĭĭĪňŗĴňėĺŅĴĸŃŏŀňĵħŒĬĶŃħńĭȮ3+/.ȮœĴőėĶŏĴĨĶȮĽŅĴŅĶĩ
ıŇĴıƢĸĚĭĬĺńĽħŋĶŀĚĶńĭȮ&Substrate) œħƟľĸŅĵĮĶŃŏĳĪȮįĸŇĨĝŇŘĬĚŅĬħƟŅĬœĲĲƚŅœħƟėĶńŘĚĸŃľĸŅĵĝŇŘĬȮ&ĮĶŃĴŅĦȮ4.Ȯ
ĝŇŘĬ'ȮĨƞŀȮ/ȮĶŀĭĔŅĶĽĔĶňĬȮĪņŒľƟĸħŏĺĸŅĔŅĶįĸŇĨĸĚȮĪńŘĚĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶįĸŇĨȮ&Reproducibility) ĕńŘĺœĲĲƚŅ
ŏĨĶňĵĴħƟĺĵĔŅĶįĽĴĔĶŅĲƖĬĔńĭĽŅĶĬņœĲĲƚŅȮŏĝƞĬȮĕŀĚŏľĸĺœŀŀŀĬŇĔȮěŅĔĬńŘĬıŇĴıƢĸĚĭĬŐįƞĬĞńĭĽŏĨĶĨıňŀňĪňȮ 
őħĵŒĝƟŏĪėőĬőĸĵňĔŅĶıŇĴıƢĽĔĶňĬȮĶŌĮŐĭĭĕŀĚĕńŘĺœĲĲƚŅĮĶŃĔŀĭħƟĺĵĕńŘĺȮ1ȮĝĬŇħȮėŊŀȮĕńŘĺœĲĲƚŅĪņĚŅĬȮ&Working 
Electrode) ĕńŘĺœĲĲƚŅĝƞĺĵȮ&Counter Electrode) ĪňŗįĸŇĨħƟĺĵĺŇīňĔŅĶıŇĴıƢħƟĺĵľĴŉĔĕŀĚŏľĸĺœŀŀŀĬŇĔ+ĔĶŅĲƖĬȮ
ŐĸŃĕńŘĺœĲĲƚŅŀƟŅĚŀŇĚȮ&Reference Electrode) ĪňŗįĸŇĨħƟĺĵĺŇīňĔŅĶıŇĴıƢħƟĺĵľĴŉĔĞŇĸŏĺŀĶƢ-ĞŇĸŏĞŀĶƢėĸŀœĶħƢȮ
ĕńŘĺœĲĲƚŅıŇĴıƢĽĔĶňĬĔĶŅĲƖĬħńĚĔĸƞŅĺĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬŏĮƦĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅœħƟĪńŘĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮ
ħƟŅĬĔŅĶŏĔļĨĶŐĸŃŀŅľŅĶȮħƟŅĬĔŅĶŐıĪĵƢȮŐĸŃħƟŅĬėĺŅĴĴńŗĬėĚȮőħĵŒĝƟŏĪėőĬőĸĵňĪňŗįĸŇĨœħƟŏŀĚĳŅĵŒĬĮĶŃŏĪĻ
őħĵĬńĔĺŇěńĵœĪĵĪņŒľƟĶŅėŅĩŌĔĸĚȮĸħĔŅĶıŉŗĚıŅŐĸŃĬņŏĕƟŅĕńŘĺœĲĲƚŅěŅĔĨƞŅĚĮĶŃŏĪĻĪňŗĶŅėŅĽŌĚȮĽƞĚįĸŒľƟĚŅĬĺŇěńĵ
ħƟŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅĕŀĚœĪĵĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮŐĸŃĵńĚŏĮƦĬĔŅĶŏıŇŗĴőŀĔŅĽĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŐĸŃ
ĔĶĶĴĺŇīňĨĶĺěĺńħĨƞŅĚȮŕȮŒľƟĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮěŋħŏħƞĬĕŀĚĕńŘĺœĲĲƚŅıŇĴıƢĽĔĶňĬĔĶŅĲƖĬĪňŗıńĥĬŅĕŉŘĬȮėŊŀȮ
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ĕńŘĺœĲĲƚŅĴňėĺŅĴœĺĽŌĚȮ&ĽŌĚĔĺƞŅĕńŘĺœĲĲƚŅĪňŗěņľĬƞŅĵŒĬĪƟŀĚĨĸŅħȮ0+4ȮŏĪƞŅ'ȮĽŅĴŅĶĩįĸŇĨœħƟĚƞŅĵŐĸŃĶĺħŏĶŖĺȮ 
&įĸŇĨœħƟȮ4.ȮĝŇŘĬ-1.ȮĬŅĪň'ȮĶŅėŅĩŌĔȮŐĸŃĽŅĴŅĶĩŒĝƟŐĸƟĺĪŇŘĚœħƟ 

ĮƤěěŋĭńĬĩƞŅĵĪŀħŏĪėőĬőĸĵňľĴŉĔĬņœĲĲƚŅĕŀĚŏľĸĺœŀŀŀĬŇĔ+ĔĶŅĲƖĬěŅĔĚŅĬĺŇěńĵħńĚĔĸƞŅĺ
ŒľƟĔńĭĭĶŇļńĪŏŀĔĝĬŒĬŏĝŇĚıŅĦŇĝĵƢȮŐĸŃœħƟĬņĕńŘĺœĲĲƚŅıŇĴıƢĽĔĶňĬĔĶŅĲƖĬĪňŗıńĥĬŅĕŉŘĬœĮĨƞŀĵŀħŒĝƟĚŅĬĔŅĶıńĥĬŅ
ħƟŅĬŏĞĬŏĞŀĶƢŏėĴňœĲĲƚŅŒĬĴľŅĺŇĪĵŅĸńĵĔĺƞŅȮ7ȮŐľƞĚȮŀŅĪŇȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĬņœĮŒĝƟıńĥĬŅŏĞĬŏĞŀĶƢ 
ĺńħĽŅĶĽņėńĠŒĬĔńĠĝŅȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮĬņœĮŒĝƟıńĥĬŅŏĞĬŏĞŀĶƢĺńħőĸľŃľĬńĔȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬňȮŐĸŃĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶňȮĬņœĮŒĝƟıńĥĬŅŏĞĬŏĞŀĶƢ
ĺńħĽŅĶĭƞĚĝňŘĴŃŏĶŖĚȮŐĸŃĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢȮĬņœĮŒĝƟıńĥĬŅŏĞĬŏĞŀĶƢĺńħœĺĶńĽĭňŏėŐĸŃĵňĬŐıƟĵŅȮŏĮƦĬĨƟĬȮ
ĬŀĔěŅĔĬňŘĵńĚĬņĕńŘĺœĲĲƚŅıŇĴıƢĽĔĶňĬĔĶŅĲƖĬĪňŗıńĥĬŅĕŉŘĬœĮŒĝƟŒĬĚŅĬĺŇěńĵŐĸŃıńĥĬŅĕŀĚȮĽĺĪĝ,ȮŀŅĪŇȮĔŅĶıńĥĬŅ
ĝŋħĨĶĺěĽŅĶŏĽıĨŇħĶƞĺĴĔńĭĽĩŅĭńĬĬŇĨŇŏĺĝĺŇĪĵŅȮĔŅĶıńĥĬŅĝŋħĨĶĺěĽŅĶŃĽņėńĠŒĬıŊĝĔńĠĝŅĶƞĺĴĔńĭ 
ĺŇĽŅľĔŇěĝŋĴĝĬėĬĶńĔĔńĠĝƢȮŐĸŃĔŅĶıńĥĬŅĝŋħĨĶĺěŏĝŊŘŀĺńĦőĶėŐĸŃĝŋħĨĶĺěŏĝŊŘŀĔƞŀőĶėŒĬŀŅľŅĶĶƞĺĴĔńĭ 
ĻŌĬĵƢıńĬīŋĺŇĻĺĔĶĶĴŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıŐľƞĚĝŅĨŇȮ&BIOTEC) 

 

Ȯ  
 

 
3) ĔĶŀĭĔŅĶĺŇěńĵħƟŅĬıĸńĚĚŅĬȮĺńĽħŋȮŐĸŃŏėĴňĝňĺĳŅıȮ 
ŴĶĩőħĵĽŅĶœĲĲƚŅȮěŅĔŀĚėƢėĺŅĴĶŌƟĬńĔĺŇěńĵœĪĵȮıńĥĬŅőħĵĳŅėŏŀĔĝĬœĪĵŵȮ(TRL 7)  

ĪňĴĺŇěńĵĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃŐĸŃĺńĽħŋŐľƞĚĝŅĨŇȮ&MTEC) ĻŌĬĵƢŏĪėőĬőĸĵňŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃėŀĴıŇĺŏĨŀĶƢŐľƞĚĝŅĨŇȮ
&NECTEC) ŐĸŃĻŌĬĵƢŏĪėőĬőĸĵňıĸńĚĚŅĬŐľƞĚĝŅĨŇȮ&ENTEC)ȮĽĺĪĝ,ȮĶƞĺĴĔńĭȮĳŅėňŏėĶŊŀĕƞŅĵıńĥĬŅŀŋĨĽŅľĔĶĶĴ
ĶĩőħĵĽŅĶœĲĲƚŅœĪĵȮıńĥĬŅĶĩőħĵĽŅĶœĲĲƚŅȮ2ȮėńĬȮ2ȮĶŋƞĬȮĳŅĵŒĨƟŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĝŇĚĺŇĻĺĔĶĶĴȮ
őħĵĔŅĶħńħŐĮĸĚěŅĔĶĩŏĴĸƢȮĕĽĴĔ,ȮŒĝƟŐĸƟĺȮĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔĔĺƞŅȮ0.ȮĮƖĪňŗĩŌĔĮĸħĶŃĺŅĚœĮŐĸƟĺȮĬņĴŅ
ĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŏĮƦĬĶĩőħĵĽŅĶœĲĲƚŅŒľƟĽŅĴŅĶĩŒĝƟĚŅĬœħƟŀĵƞŅĚĮĸŀħĳńĵȮŀňĔĪńŘĚĵńĚŒĝƟėĺŅĴĽŅĴŅĶĩĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶœĪĵŒĬĔŅĶįĸŇĨĶĩőħĵĽŅĶœĲĲƚŅĪňŗĴňėŋĦĳŅıȮĽŅĴŅĶĩŒĝƟĚŅĬœħƟħňȮĴňĴŅĨĶģŅĬȮĪņŒľƟĸħĨƟĬĪŋĬ 
ĔŅĶĬņŏĕƟŅľĶŊŀįĸŇĨĶĩőħĵĽŅĶœĲĲƚŅŒľĴƞȮħƟĺĵĴŌĸėƞŅĽńħĽƞĺĬĔŅĶįĸŇĨĝŇŘĬĽƞĺĬěŅĔŒĬĮĶŃŏĪĻĴŅĔĔĺƞŅĶƟŀĵĸŃȮ40 
ŐĸŃĴňĨƟĬĪŋĬĨŗņĔĺƞŅĔŅĶįĸŇĨŐĸŃĬņŏĕƟŅĶĩőħĵĽŅĶœĲĲƚŅŒľĴƞĴŅĔĔĺƞŅĶƟŀĵĸŃȮ30 ľĶŊŀĮĶŃĴŅĦȮ7 ĸƟŅĬĭŅĪĨƞŀėńĬ  
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&ĶĩĬņŏĕƟŅŒľĴƞĶŅėŅȮ12 - 15 ĸƟŅĬĭŅĪĨƞŀėńĬ'ȮĞŉŗĚĶĩőħĵĽŅĶœĲĲƚŅĪňŗıńĥĬŅĕŉŘĬĬňŘȮĽŅĴŅĶĩĺŇŗĚĪħĽŀĭœħƟŀĵƞŅĚ
ĶŅĭĶŊŗĬȮœĴƞĔƞŀĴĸıŇļĪńŘĚĪŅĚŏĽňĵĚȮŐĸŃĪŅĚŀŅĔŅĻȮĳŅĵŒĬĔĺƟŅĚĕĺŅĚĴňĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃėĺŅĴĮĸŀħĳńĵ
ĨƞŀįŌƟőħĵĽŅĶĨŅĴĴŅĨĶģŅĬĽŅĔĸȮĬŀĔěŅĔĬňŘĳŅėŏŀĔĝĬœħƟĶƞĺĴıńĥĬŅĶĩőħĵĽŅĶŒĝƟŐĸƟĺĕŀĚȮĕĽĴĔ,ȮŏĮƦĬĶĩ
őħĵĽŅĶœĲĲƚŅȮœħƟŐĔƞȮ/)ȮĭĶŇļńĪőĝėĬņĝńĵ+œŁŏĪėŏıĸĽĞŇŗĚȮěņĔńħȮıńĥĬŅĶĩőħĵĽŅĶœĲĲƚŅȮCNC EV BUS ĴŋƞĚŏĬƟĬ
ĔŅĶıńĥĬŅĨńĺĩńĚěŅĔĺńĽħŋĬŘņľĬńĔŏĭŅȮħƟĺĵĨńĺĩńĚŀĸŌĴŇŏĬňĵĴȮŏıŊŗŀĽƞĚĴŀĭŒľƟĔńĭȮĔŅĶœĲĲƚŅĬėĶľĸĺĚȮ&ĔĲĬ,'Ȯ0)Ȯ
ĭ Ķ Ň ļ ń Ī ı Ņ Ĭ Ī ŀ Ě Ȯ Ĕ ĸ Ĕ Ņ Ķ Ȯ ě ņ Ĕ ń ħ Ȯ ı ń ĥ Ĭ Ņ 
ĶĩőħĵĽŅĶœĲĲƚŅȮPTM EV BUS őħĵĴňėĺŅĴĶƞĺĴĴŊŀĔńĭĭĶŇļńĪįŌƟįĸŇĨŐĸŃěņľĬƞŅĵĝŋħŐĭĨŏĨŀĶňŗĸŇŏĪňĵĴœŀŀŀĬ
ĳŅĵŒĬĮĶŃŏĪĻŏıŊŗŀĽƞĚĴŀĭŒľƟĔńĭȮĔŅĶœĲĲƚŅİƙŅĵįĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĲį,'Ȯ1) ĭĶŇļńĪĶĩœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'Ȯ
ěņĔńħȮ&ĴľŅĝĬ'ȮıńĥĬŅĶĩőħĵĽŅĶœĲĲƚŅȮEVT EV BUS ĴňěŋħŏħƞĬĪňŗŒĝƟĝŇŘĬĽƞĺĬĽņėńĠěŅĔįŌƟįĸŇĨĝńŘĬĬņěŅĔ
ĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĽƞĚĴŀĭŒľƟĔńĭȮĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮ&ĔĲĳ,'ȮŐĸŃȮ2) ĭĶŇļńĪĽĭŅĵĴŀŏĨŀĶƢȮ&œĪĵŐĸĬħƢ'ȮěņĔńħȮ
ıńĥĬŅĶĩőħĵĽŅĶœĲĲƚŅȮSMT EV BUS ŏıŊŗŀĽƞĚĴŀĭŒľƟĔńĭȮĕĽĴĔ,  

ĮƤěěŋĭńĬĶĩőħĵĽŅĶœĲĲƚŅĪňŗıńĥĬŅĕŉŘĬĬňŘȮœħƟŏĮƕħĨńĺŐĸŃĽƞĚĴŀĭŏĮƦĬėĶńŘĚŐĶĔŒĬĮĶŃŏĪĻœĪĵȮ
ŒľƟĔńĭȮ4 ľĬƞĺĵĚŅĬȮœħƟŐĔƞȮĕĽĴĔ,ȮĔĲį,ȮĔĲĬ,ȮŐĸŃȮĔĲĳ,ȮĬņœĮĪħĸŀĚĕńĭŒĝƟĚŅĬŏĨŖĴĮĶŃĽŇĪīŇĳŅıȮŏıŊŗŀ
ŀŀĔŐĭĭĔŅĶŒľƟĭĶŇĔŅĶĶĩőħĵĽŅĶœĲĲƚŅĽŅīŅĶĦŃŒĬĶŃĵŃĵŅĺȮŏĮƦĬĔŅĶĽĶƟŅĚėĺŅĴŏĝŊŗŀĴńŗĬŒľƟĔńĭįŌƟŒĝƟĭĶŇĔŅĶĨƞŀ
ĳŅėŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨĶĩőħĵĽŅĶœĲĲƚŅŒĬĮĶŃŏĪĻȮĪňŗĽņėńĠŏĮƦĬĔŅĶĪņĚŅĬĶƞĺĴĔńĭľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŐĭĭ 
ěĨŋĳŅėňȮĩŊŀŏĮƦĬľńĺŒěĽņėńĠĕŀĚĔŅĶĪņĨŅĴŐĬĺĬőĵĭŅĵőĴŏħĸŏĻĶļģĔŇěȮBCG ĪňŗĽŅĴŅĶĩįĸŇĨĶĩőħĵĽŅĶœĲĲƚŅ
ŒĝƟŏŀĚŒĬĮĶŃŏĪĻȮĝƞĺĵĽĶƟŅĚėŋĦĳŅıĝňĺŇĨŐĸŃŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴŒľƟĔńĭėĬœĪĵȮ 

 
  
 

 
 
 
 
 
 
 
 

4) ĔĶŀĭĔŅĶĺŇěńĵħƟŅĬħŇěŇĪńĸŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

ŴĶŌƟĪńĬȮŐŀĮıĸŇŏėĝńĬĽŊŗŀĽŅĶėĺŅĴŏĽňŗĵĚħƟŅĬĽŋĕĳŅıŵ (TRL 9) ĪňĴĺŇěńĵĻŌĬĵƢŏĪėőĬőĸĵň
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃėŀĴıŇĺŏĨŀĶƢŐľƞĚĝŅĨŇȮ(NECTEC) ĽĺĪĝ. ĶƞĺĴĔńĭȮĔĶĴėĺĭėŋĴőĶėȮĔŀĚőĶėĨŇħĨƞŀȮĔĶŃĪĶĺĚ
ĽŅīŅĶĦĽŋĕȮŐĸŃĭĶŇļńĪėŅőŀȮŀŇĬħńĽŏĨĶňĵĸȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮħņŏĬŇĬĔŅĶőėĶĚĔŅĶȮŴĶƞĺĴŐĶĚĶƞĺĴŒěȮĸħĮƙĺĵȮ
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ĸħĔĶŃěŅĵȮĸħĳńĵĶƟŅĵěŅĔœĕƟŏĸŊŀħŀŀĔŵȮħƟĺĵĔŅĶĮĶŃĔŅĻėĺŅĴĶƞĺĴĴŊŀĔńĭȮĭĶŇļńĪĞňıňȮŀŀĸĸƢȮěŜŅĔńħȮ&ĴľŅĝĬ'Ȯ
įŌƟĭĶŇľŅĶŏĞŏĺƞĬȮŀňŏĸĲŏĺƞĬȮŐĸŃŏĞŏĺƞĬȮŏħĸŇŏĺŀĶňŗȮĽĶƟŅĚĔŅĶĶńĭĶŌƟĨƟŅĬĳńĵœĕƟŏĸŊŀħŀŀĔȮħƟĺĵĔŅĶŏĝŊŗŀĴĨƞŀ 
ŐŀĮıĸŇŏėĝńĬȮŴĶŌƟĪńĬŵȮĞŉŗĚŏĮƦĬŐŀĮıĸŇŏėĝńĬŐěƟĚŏĨŊŀĬĳńĵĽŋĕĳŅıĶŀĭĨńĺȮŏĕƟŅĔńĭȮŐŀĮıĸŇŏėĝńĬȮ7-Eleven TH 
ŏıŊŗŀĵĔĶŃħńĭĔŅĶħŌŐĸĽŋĕĳŅıĪňŗħňĕŀĚėĬœĪĵȮőħĵŏĜıŅŃĔŅĶŏİƚŅĶŃĺńĚĔŅĶĶŃĭŅħĕŀĚőĶėœĕƟŏĸŊŀħŀŀĔ őħĵ
ėŋĦĽĴĭńĨŇĕŀĚŐŀĮıĸŇŏėĝńĬȮŴĶŌƟĪńĬŵȮĴňħńĚĬňŘȮ1)ȮĽŅĴŅĶĩĽŊŗŀĽŅĶėĺŅĴŏĽňŗĵĚĽŋĕĳŅıȮĦȮĨņŐľĬƞĚıŇĔńħĮƤěěŋĭńĬŐĸŃ
ŏĸŊŀĔıŊŘĬĪňŗĪňŗĽĬŒěœħƟȮ2) ĽŅĴŅĶĩĨŇħĨŅĴĽĩŅĬĔŅĶĦƢėĺŅĴŏĽňŗĵĚħƟŅĬĽŋĕĳŅıȮ3 ħƟŅĬȮœħƟŐĔƞ 2.1) ŐĽħĚėĺŅĴŏĽňŗĵĚ
ĕŀĚĔŅĶŐıĶƞĶŃĭŅħĕŀĚőĶėœĕƟŏĸŊŀħŀŀĔȮőħĵŀƟŅĚŀŇĚĕƟŀĴŌĸěņĬĺĬįŌƟĮƙĺĵőĶėœĕƟŏĸŊŀħŀŀĔȮěŅĔĔĶĴėĺĭėŋĴőĶėȮ
ŒĬȮ4 ĽńĮħŅľƢĸƞŅĽŋħȮŐĸƟĺĬņĕƟŀĴŌĸħńĚĔĸƞŅĺĴŅŏĪňĵĭĔńĭĕƟŀĴŌĸěņĬĺĬįŌƟĮƙĺĵȮ5 ĮƖĵƟŀĬľĸńĚŏĮƦĬėƞŅŏĜĸňŗĵ 
2.2) ĽĩŅĬĔŅĶĦƢİŋƙĬȮPM 2.5 őħĵŀƟŅĚŀŇĚŏĔĦĤƢěŅĔĔĶĴėĺĭėŋĴĴĸıŇļ ŐĸŃȮ2.3) ħńĝĬňėĺŅĴĶƟŀĬĪňŗĬņœĮĽŌƞ 
ĔŅĶŏĮƦĬőĶėĸĴŐħħ 3) ŐĽħĚėņŐĬŃĬņŒĬĔŅĶĮĢŇĭńĨŇĨńĺŏıŊŗŀıĶƟŀĴĶńĭĴŊŀĔńĭĽĩŅĬĔŅĶĦƢėĺŅĴŏĽňŗĵĚœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮ4) ŐĽħĚŀŋĦľĳŌĴŇȮĽĳŅıŀŅĔŅĻȮŐĸŃĔŅĶıĵŅĔĶĦƢŀŅĔŅĻȮŐĸŃȮ5)ȮŐĽħĚĕƟŀĴŌĸĽĶŋĮĵŀħįŌƟĨŇħŏĝŊŘŀ 
őėĺŇħ-19 ĕŀĚĮĶŃŏĪĻœĪĵȮĵƟŀĬľĸńĚȮ7 ĺńĬȮĪńŘĚĶńĔļŅľŅĵŐĸƟĺȮĔņĸńĚĶńĔļŅŒĬőĶĚıĵŅĭŅĸȮŐĸŃŏĽňĵĝňĺŇĨ 
ěŋħŏħƞĬĕŀĚŐŀĮıĸŇŏėĝńĬȮŴĶŌƟĪńĬŵȮėŊŀȮŐĽħĚėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŐıĶƞĶŃĭŅħőĶėœĕƟŏĸŊŀħŀŀĔŀńĮŏħĨĶŅĵĽńĮħŅľƢȮ
őħĵŀƟŅĚŀŇĚŐľĸƞĚĕƟŀĴŌĸĪňŗĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĶŃħńĭĮĶŃŏĪĻȮŐĸŃŏĮƦĬŐŀĮıĸŇŏėĝńĬĪňŗĶĺĭĶĺĴĕƟŀĴŌĸĕƞŅĺĽŅĶ 
ĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıœĺƟŒĬŐŀĮıĸŇŏėĝńĬŏħňĵĺȮŒĝƟĚŅĬĚƞŅĵȮĽŃħĺĔȮĽŅĴŅĶĩŒĝƟĚŅĬœħƟĭĬȮSmart Phone ĪńŘĚ
ŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮAndroid ŐĸŃȮiOS 

ĮƤěěŋĭńĬőėĶĚĔŅĶłȮĴŋƞĚĽĶƟŅĚĔŅĶĨĶŃľĬńĔĶŌƟŒĬŏĶŊŗŀĚœĕƟŏĸŊŀħŀŀĔȮħƟĺĵĔĸĵŋĪīƢĽĶƟŅĚĔŅĶĶńĭĶŌƟ
ŐĭĭȮO0O (Online to Offline) įƞŅĬŐŀĮıĸŇŏėĝńĬȮŴĶŌƟĪńĬŵȮĪňŗěŃŏĝŊŗŀĴĨƞŀĔńĭŐŀĮıĸŇŏėĝńĬȮ7-Eleven TH ĞŉŗĚĴň
įŌƟŒĝƟĚŅĬĔĺƞŅȮ30 ĸƟŅĬėĬȮŏıŊŗŀĕĵŅĵėĺŅĴĨĶŃľĬńĔĶŌƟŏĔňŗĵĺĔńĭőĶėœĕƟŏĸŊŀħŀŀĔŒľƟŏĕƟŅĩŉĚĮĶŃĝŅĝĬĴŅĔĵŇŗĚĕŉŘĬ 
ŀňĔĪńŘĚĵńĚĴňĔŅĶěńħĔŇěĔĶĶĴŀŀĲœĸĬƢĶĦĶĚėƢĮƚŀĚĔńĬœĕƟŏĸŊŀħŀŀĔȮıĶƟŀĴŐěĔįĸŇĨĳńĦĤƢĔńĬĵŋĚĪňŗĽņĬńĔĚŅĬ 
ĕŀĚıńĬīĴŇĨĶĪńŗĺĔĶŋĚŏĪıł 
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1,2ȮįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŀĭĽĬŀĚĨŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
ĽĺĪĝ,ȮĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŀĭĽĬŀĚĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵőĴŏħĸŏĻĶļģĔŇěȮBCG őħĵ

ŏĬƟĬĔŅĶŏĨĶňĵĴĔŅĶŏıŊŗŀŒľƟĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĶńĭĴŊŀĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺœħƟŀĵŅĚ
ŏĪŅĪńĬȮĶĺĴĩŉĚŏĮĬĔŅĶĮŌĪŅĚĽŌŀĬŅėĨħĺĵĔŅĶĸĚĪŋĬőėĶĚĽĶŅĚıŊŘĬģŅĬŒĬħŅĬĨŅĚȮŕȮőħĵŏĜıŅŃŀĵŅĚĵŇŗĚ 
őėĶĚĽĶŅĚıŊŘĬģŅĬħŅĬĺŇĪĵŅĻŅĽĨĶŐĸŃŏĪėőĬőĸĵňȮőėĶĚĽĶŅĚıŊŘĬģŅĬħŅĬėŋĦĳŅıȮŏıŊŗŀĔŅĶĽĶŅĚėŋĦėŅŒľĴŒĬ
ŀĬŅėĨħĺĵĔŅĶĬŜŅĺŇĪĵŅĻŅĽĨĶȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮœĮŏıŇŗĴĻńĔĵĳŅıĕŀĚĝŋĴĝĬȮįŌƟĮĶŃĔŀĭĔŅĶȮ
ĮĶńĭŏĮĸňŗĵĬĶŌĮŐĭĭĔŅĶįĸŇĨ-ĭĶŇĔŅĶŏıŊŗŀĨŀĭĽĬŀĚĨŀėĺŅĴĨŀĚĔŅĶĕŀĚĨĸŅħȮĶĺĴĩŉĚĽĶŅĚĔŅĶŏĨŇĭőĨŀĵŅĚĴň
ėŋĦĳŅıȮŏĮƦĬĴŇĨĶĨŀĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĸħĔŅĶĮĸŀĵĔŅĞŏĶŊŀĬĔĶŃěĔŏıŊŗŀĬŜŅœĮĽŌĽńĚėĴėŅĶĭŀĬĨŗņȮĬŀĔěŅĔĬňŘ 
ĵńĚıńĥĬŅĔŜŅĸńĚėĬŏıŊŗŀĶŀĚĶńĭŏĻĶļģĔŇěȮBCG ŒĬŀĬŅėĨȮĮĶŃĔŀĭħƟĺĵȮ3ȮŀĚėƢĮĶŃĔŀĭȮėŊŀȮ&/'ȮĔŅĶıńĥĬŅŐĸŃ
ĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&National S & T Infrastructure) (0'ȮĔŅĶıńĥĬŅ
ŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬėŋĦĳŅıĕŀĚĮĶŃŏĪĻȮ&National Quality Infrastructure)Ȯ&1'ȮĔŅĶıńĥĬŅ
ŐĸŃĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵȮ(Research Development Innovation :RDI)Ȯ(2) ĔŅĶĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŐĕƞĚĕńĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĪėőĬőĸĵňȮ(3'ȮĔŅĶĽĶƟŅĚŏĽĶŇĴĕňħėĺŅĴĽŅĴŅĶĩŒľƟŐĔƞŏĔļĨĶĝŋĴĝĬŐĸŃȮ&4'ȮĔŅĶ
ıńĥĬŅŐĸŃĽĶƟŅĚŏĽĶŇĴĭŋėĸŅĔĶĺŇěńĵ 

1,2,/ȮĔŅĶıńĥĬŅŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&National S & 
T Infrastructure) 

ĽĺĪĝ,ȮıńĥĬŅŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&ĺȮŐĸŃȮĪ'ȮŏıŊŗŀĽĶƟŅĚ 
ĕňħėĺŅĴĽŅĴŅĶĩĪŅĚħƟŅĬȮĺȮŐĸŃȮĪȮŒľƟĔńĭĮĶŃŏĪĻȮőħĵŒľƟĭĶŇĔŅĶħƟŅĬŏĪėĬŇė-ĺŇĝŅĔŅĶĪňŗĴňĴŅĨĶģŅĬħƟĺĵ
ŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵȮŐĸŃĴňŏėĶŊŀĕƞŅĵĔŅĶĪņĚŅĬĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮĮĶŃĔŀĭħƟĺĵ 

&/'ȮīĬŅėŅĶĪĶńıĵŅĔĶĝňĺĳŅıŐľƞĚĝŅĨŇȮ&National Biobank of Thailand: NBT)ȮŏĮƦĬőėĶĚĽĶƟŅĚ
ıŊŘĬģŅĬŒĬĔŅĶěńħŏĔŖĭȮŀĬŋĶńĔļƢĪĶńıĵŅĔĶĝňĺĳŅıĶŃĵŃĵŅĺȮŏĝƞĬȮıŊĝȮěŋĸŇĬĪĶňĵƢȮĕƟŀĴŌĸěňőĬĴĕŀĚĴĬŋļĵƢȮĕƟŀĴŌĸĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĮĶŃĝŅėĴĺŇěńĵĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŏıŊŗŀĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚĵńŗĚĵŊĬȮ
ŐĸŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĪňŗŏĔňŗĵĺĕƟŀĚȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

¶ ĔŅĶŏĔŖĭĶńĔļŅıŊĝĶŃĵŃĵŅĺŒĬīĬŅėŅĶıŊĝȮ&Plant Bank)ȮŏĝƞĬȮěńħŏĔŖĭŏĴĸŖħıŊĝŒĬīĬŅėŅĶ
ŏĴĸŖħıńĬīŋƢ 262ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ0..ȮĨńĺŀĵƞŅĚ'ȮěńħŏĔŖĭıŊĝŒĬīĬŅėŅĶıŊĝĶŃĭĭĮĸŀħŏĝŊŘŀȮ
34ȮĝĬŇħȮ&ŏĮƚŅľĴŅĵȮ1.ȮĨńĺŀĵƞŅĚ'ȮŐĸŃěńħŏĔŖĭĨńĺŀĵƞŅĚŐľƟĚĕŀĚıŊĝĞŉŗĚœĴƞĴňĝňĺŇĨŒĬıŇıŇīĳńĦĤƢ
ĨńĺŀĵƞŅĚŐľƟĚıŊĝȮ042ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ03.ȮĨńĺŀĵƞŅĚ' 

¶ ĔŅĶŏĔŖĭĶńĔļŅěŋĸŇĬĪĶňĵƢĶŃĵŃĵŅĺŒĬīĬŅėŅĶěŋĸŇĬĪĶňĵƢȮ&Microbe Bank)ȮŏĝƞĬȮěńħŏĔŖĭĶńĔļŅ
ěŋĸŇĬĪĶňĵƢŒĬėĸńĚěŋĸŇĬĪĶňĵƢȮ/,615ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ/,...ȮĨńĺŀĵƞŅĚ'ȮěńħĪņĕƟŀĴŌĸŏėĶŊŗŀĚľĴŅĵ
ıńĬīŋĔĶĶĴȮ&DNA barcode) ěŅĔĨńĺŀĵƞŅĚŐľƟĚŏıŊŗŀĮĶŃĔŀĭĔŅĶěņŐĬĔĝĬŇħĽņľĶńĭıŇıŇīĳńĦĤƢ
ĨńĺŀĵƞŅĚŐľƟĚŏľŖħĶŅȮ1,231ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ/,...ȮĨńĺŀĵƞŅĚ'ȮŐĸŃĻŉĔļŅĕƟŀĴŌĸħƟŅĬĻńĔĵĳŅı
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ŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢŏĭŊŘŀĚĨƟĬĕŀĚěŋĸŇĬĪĶňĵƢĪňŗŀĵŌƞŒĬėĸńĚŐĸƟĺŏĽĶŖěȮ/,.4.ȮĽŅĵıńĬīŋƢȮ&ŏĮƚŅľĴŅĵȮ1..Ȯ
ĽŅĵıńĬīŋƢ' 

¶ ĔŅĶŏĔŖĭĶńĔļŅĕƟŀĴŌĸĪĶńıĵŅĔĶĝňĺĳŅıŐĸŃĕƟŀĴŌĸıńĬīŋĔĶĶĴȮ&Data Bank) œħƟŐĔƞȮĕƟŀĴŌĸıŊĝȮ
ŏĝƞĬȮĕƟŀĴŌĸĽŅĶıńĬīŋĔĶĶĴıŊĝȮ02.ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ0..ȮĨńĺŀĵƞŅĚ'ȮĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢȮŏĝƞĬȮ
ĕƟŀĴŌĸĽŅĶıńĬīŋĔĶĶĴěŋĸŇĬĪĶňĵƢȮ/,226ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ/*...ȮĨńĺŀĵƞŅĚ'ȮŐĸŃĕƟŀĴŌĸ
ŏėĶŊŗŀĚľĴŅĵıńĬīŋĔĶĶĴȮ&DNA barcode)ȮĕŀĚěŋĸŇĬĪĶňĵƢŐĸŃĨńĺŀĵƞŅĚŐľƟĚȮ35/ȮĨńĺŀĵƞŅĚȮ
&ŏĮƚŅľĴŅĵȮ3..ȮĨńĺŀĵƞŅĚ'ȮŐĸŃĕƟŀĴŌĸĴĬŋļĵƢȮŏĝƞĬȮĕƟŀĴŌĸĸņħńĭŏĭĽĪńŘĚěňőĬĴȮŏŀŖĔĞƢőĞĴȮŐĸŃ 
ĽĬŇĮĽƢěňőĬœĪĮƝĕŀĚėĬœĪĵȮ1*/7/ȮĶŅĵȮ&ŏĮƚŅľĴŅĵȮ/.*...ȮĶŅĵ' 

¶ ĔŅĶěńħĪņģŅĬĕƟŀĴŌĸĪĶńıĵŅĔĶĝňĺĳŅıȮĶŃĭĭĬŇŏĺĻȮŐĸŃıńĬīŋĔĶĶĴĴĬŋļĵƢŒĬĶŌĮŐĭĭ
ŀŀĬœĸĬƢȮĮĶŃĔŀĭħƟĺĵĔŅĶħņŏĬŇĬĚŅĬȮ1ȮĽƞĺĬȮœħƟŐĔƞȮ&/'ȮĔŅĶıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻ
ĽĬńĭĽĬŋĬĮĶŃĴĺĸįĸĕƟŀĴŌĸıńĬīŋĔĶĶĴĕĬŅħŒľĠƞȮěņĬĺĬȮ0ȮĶŃĭĭȮœħƟŐĔƞȮĶŃĭĭŏĶƞĚĶńħ 
ĔŅĶĮĶŃĴĺĸįĸȮShort variant ĽņľĶńĭőėĶĚĔŅĶȮGenomics Thailand ŐĸŃĶŃĭĭ
ĮĶŃĴĺĸįĸĔŅĶŐĮĶįńĬĕŀĚěņĬĺĬĝŋħħňŏŀŖĬŏŀȮ&Copy number variation: CNV)ȮŐĭĭĪňŗĴň
ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĝŇĚőėĶĚĽĶƟŅĚȮ&Structural Variants:ȮSV) ĶŃħńĭĮĶŃĝŅĔĶȮőħĵĴň
ėĺŅĴĔƟŅĺľĬƟŅĶƟŀĵĸŃȮ/..Ȯ&0'ȮĔŅĶıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħŏĔŖĭĨńĺŀĵƞŅĚĝňĺĳŅıȮ
&Specimen Management System: SMS) ěņĬĺĬȮ0ȮĶŃĭĭȮœħƟŐĔƞȮSMS Herbarium ŐĸŃȮ
SMS Tissue őħĵĴňėĺŅĴĔƟŅĺľĬƟŅĶƟŀĵĸŃȮ53ȮŐĸŃȮ&1'ȮĔŅĶıńĥĬŅģŅĬĕƟŀĴŌĸŐĽħĚ 
ėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĕŀĚĨńĺŀĵƞŅĚěńħŏĔŖĭŏıŊŗŀŒĝƟŀƟŅĚŀŇĚȮ2 ģŅĬĕƟŀĴŌĸ œħƟŐĔƞȮ
ģŅĬĕƟŀĴŌĸėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴŒĬĵňĬŏĳĽńĝıńĬīŋĻŅĽĨĶƢĕŀĚĮĶŃĝŅĔĶœĪĵȮ
ģŅĬĕƟŀĴŌĸěňőĬĴĕŀĚŏĝŊŘŀĺńĦőĶėȮģŅĬĕƟŀĴŌĸĽĴŋĬœıĶŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚŏėĶŊŗŀĚĽņŀŅĚȮ
ŐĸŃģŅĬĕƟŀĴŌĸėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĪńŗĺěňőĬĴŒĬĮĶŃĝŅĔĶœĪĵȮőħĵĴňėĺŅĴĔƟŅĺľĬƟŅ
ĶƟŀĵĸŃȮ67 

¶ ĔŅĶıńĥĬŅŐıĸĨĲŀĶƢĴĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĽħĚįĸĕƟŀĴŌĸŐĭĭŀĚėƢĶĺĴȮŀĵŌƞĶŃľĺƞŅĚıńĥĬŅ
ŀŀĔŐĭĭŐıĸĨĲŀĶƢĴŒľƟŏľĴŅŃĽĴȮěņĬĺĬȮ2ȮŐıĸĨĲŀĶƢĴȮœħƟŐĔƞȮŐıĸĨĲŀĶƢĴĔŅĶŐĽħĚįĸ
ĕƟŀĴŌĸĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĨńĭŀńĔŏĽĭȮŐıĸĨĲŀĶƢĴĮĶŃĴĺĸįĸĕƟŀĴŌĸĕŀĚŏĝŊŘŀĺńĦőĶėȮ 
&ŏĺŀĶƢĝńĬ 0)ȮŐıĸĨĲŀĶƢĴĽņľĶńĭĔŅĶėņĬĺĬľŅŏĮŀĶƢŏĞŖĬĨƢŏĞĸĸƢĴŃŏĶŖĚěŅĔȮCell-free DNA 
ěŅĔŏĸŊŀħȮŐĸŃŐıĸĨĲŀĶƢĴĽņľĶńĭĝƞĺĵėńħĔĶŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴŐĸŃĽĬńĭĽĬŋĬ
ĔŅĶĺŇĬŇěĜńĵőĶėıńĬīŋĔĶĶĴľŅĵŅĔȮ&V@PP'ȮőħĵĴňėĺŅĴĔƟŅĺľĬƟŅĶƟŀĵĸŃȮ73 
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ĬŀĔěŅĔĬňŘȮħƟĺĵėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴŒĬĴĬŋļĵƢ
ĽƞĚįĸĨƞŀėĺŅĴŐĨĔĨƞŅĚħƟŅĬĔŅĶĨŀĭĽĬŀĚĨƞŀĵŅŒĬŐĨƞĸŃĭŋėėĸȮ
ĔŅĶĨĶĺěıńĬīŋĔĶĶĴŒĬĵňĬŏĳĽńĝıńĬīŋĻŅĽĨĶƢȮ&ĵňĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ 
ĔŅĶĨŀĭĽĬŀĚĨƞŀĵŅ'ȮĽŅĴŅĶĩĝƞĺĵĶŃĭŋėĺŅĴŏĽňŗĵĚŒĬĔŅĶŐıƟĵŅȮ
ĝƞĺĵėńħŏĸŊŀĔĝĬŇħĵŅŐĸŃĔŅĶĮĶńĭĕĬŅħĵŅŒľƟŏľĴŅŃĽĴĔńĭįŌƟĮƙĺĵ
ŐĨƞĸŃĶŅĵȮěŉĚĝƞĺĵĸħőŀĔŅĽĔŅĶŏĔŇħŀŅĔŅĶœĴƞıŉĚĮĶŃĽĚėƢ 
ěŅĔĔŅĶŒĝƟĵŅȮĶĺĴĪńŘĚŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶŒĝƟĵŅŒľƟŏĔŇħįĸ
ĽŌĚĽŋħȮNBT ěŉĚıńĥĬŅȮŴPharmVIPŵ ĞŀĲĨƢŐĺĶƢŒĬĶŌĮŐĭĭŏĺŖĭŐŀĮıĸŇŏėĝńĬȮĽņľĶńĭĺŇŏėĶŅŃľƢŐĸŃŐĮĸįĸĕƟŀĴŌĸ
ıńĬīŋĔĶĶĴŒĬĵňĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĨŀĭĽĬŀĚĨƞŀĵŅȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĮĸįĸĕƟŀĴŌĸıńĬīŋĔĶĶĴœħƟŀĵƞŅĚ
ėĶŀĭėĸŋĴȮŐĭƞĚŏĮƦĬȮ1ȮőĴħŌĸľĸńĔȮœħƟŐĔƞȮ&/'ȮőĴħŌĸĶŅĵĚŅĬŐĬĺĪŅĚĔŅĶŒĝƟĵŅȮ&ĔŅĶŏĸŊŀĔŒĝƟĵŅȮĔŅĶĮĶńĭĕĬŅħ 
ĕŀĚĵŅ'ȮĪňŗĽńĴıńĬīƢĔńĭĕƟŀĴŌĸıńĬīŋĔĶĶĴŐĨƞĸŃĭŋėėĸȮ&0'ȮőĴħŌĸĺŇŏėĶŅŃľƢĵňĬŐıƟĵŅȮĶŃĭŋŀŅĔŅĶŐıƟĵŅŐĸŃŀŅĔŅĶ 
œĴƞıŉĚĮĶŃĽĚėƢěŅĔĔŅĶŒĝƟĵŅĪňŗŏĔňŗĵĺĕƟŀĚĪňŗĴňĔŅĶĶŅĵĚŅĬĴŅĔƞŀĬȮŐĸŃȮ&1'ȮőĴħŌĸĪņĬŅĵįĸĕŀĚĨņŐľĬƞĚ 
ėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĪňŗĽƞĚįĸĨƞŀĔŅĶĪņĚŅĬĕŀĚĵňĬŏĳĽńĝıńĬīŋĻŅĽĨĶƢȮőħĵĪńŘĚĽŅĴőĴħŌĸĪņĚŅĬĕĬŅĬĔńĬȮ
ĪņŒľƟĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴňėĺŅĴĽŃħĺĔĶĺħŏĶŖĺȮŏĺŖĭŀŇĬŏĨŀĶƢŏĲĽŒĝƟĚŅĬĚƞŅĵȮĮƤěěŋĭńĬĴňįŌƟĸĚĪŃŏĭňĵĬŒĝƟĚŅĬěŅĔ
ľĬƞĺĵĚŅĬĳŅĵĬŀĔĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮěņĬĺĬȮ52ȮĶŅĵȮįƞŅĬĪŅĚȮhttps://pharmvip.nbt.or.thȮ 
ĔŅĶħņŏĬŇĬĚŅĬħńĚĔĸƞŅĺŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĽƞĚŏĽĶŇĴĔŅĶėƟĬıĭėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬŏĳĽńĝıńĬīŋĻŅĽĨĶƢŐĸŃ 
ĔŅĶŒĝƟĚŅĬĪŅĚėĸŇĬŇĔ 

&0'ȮĻŌĬĵƢőŀĴŇĔĽƢŐľƞĚĝŅĨŇȮ&National Omics Center: NOC) ŏĮƦĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏıŊŗŀĽĶƟŅĚ

ėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňőŀĴŇĔĽƢȮıńĥĬŅĺŇīňĔŅĶĪħĽŀĭĪŅĚěňőĬĴŇĔĽƢȮĪĶŅĬĽėĶŇĮőĨĴŇĔĽƢȮőĮĶĨňőŀĴŇĔĽƢȮŐĸŃ

ŏĴĨŅőĭőĸĴŇĔĽƢȮĪňŗœħƟĴŅĨĶģŅĬĺŇĝŅĔŅĶĶŃħńĭĽŅĔĸȮĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĪńĬĽĴńĵȮŏĝŊŗŀĴĨƞŀėĺŅĴŏĮƦĬŏĸŇĻĪŅĚ

ĺŇĝŅĔŅĶŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŏĪėőĬőĸĵňĽŌƞĳŅėĔŅĶŏĔļĨĶŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮ

ĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

¶ ĔŅĶĨĶĺěŏŀĔĸńĔļĦƢŐĸŃėĺŅĴĭĶŇĽŋĪīŇśĕŀĚıńĬīŋƢıŊĝȮĽńĨĺƢȮŏĝŊŘŀĶŅȮŐĭėĪňŏĶňĵȮőħĵŒĝƟ
ŏėĶŊŗŀĚľĴŅĵőĴŏĸĔŋĸĽĬŇĮȮ&Single nucleotide polymorphism: SNP) ŏıŊŗŀĨĶĺěĽŀĭėĺŅĴ
ĭĶŇĽŋĪīŇśĕŀĚŏĴĸŖħıńĬīŋƢ-ěŋĸŇĬĪĶňĵƢȮœħƟŀĵƞŅĚŐĴƞĬĵņȮĮƤěěŋĭńĬĽŅĴŅĶĩĨĶĺěĽŀĭėĺŅĴĭĶŇĽŋĪīŇśĕŀĚ
ŏĴĸŖħıńĬīŋƢœħƟȮ/0.,...ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ/0.,...ȮĨńĺŀĵƞŅĚ'ȮŐĸŃĪņĔŅĶėƟĬľŅĸņħńĭŏĭĽ
ěňőĬĴŀƟŅĚŀŇĚĕŀĚıŊĝœħƟȮ3ȮĝĬŇħȮ&ŏĮƚŅľĴŅĵȮ1ȮĝĬŇħ' 

¶ ĔŅĶıńĥĬŅȮHigh-throughput protocols ŏıŊŗŀĔŅĶĨĶĺěĺŇĬŇěĜńĵőĶėŒĬıŊĝŐĸŃĽńĨĺƢȮőħĵ
ŒĝƟŏĪėĬŇėȮReal-time PCR ĝƞĺĵŒĬĔŅĶĨĶĺěĺŇĬŇěĜńĵőĶėŒĬıŊĝŐĸŃĽńĨĺƢȮŒľƟĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ĶĺħŏĶŖĺȮĶĺĴĩŉĚĽŅĴŅĶĩħņŏĬŇĬĔŅĶœħƟėĶńŘĚĸŃľĸŅĵĨńĺŀĵƞŅĚȮőħĵĨĶĺěĺŇĬŇěĜńĵőĶėŒĬŏĴĸŖħıŊĝȮ
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ěņĬĺĬȮ5..ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ5..ȮĨńĺŀĵƞŅĚ'ȮŐĸŃĨĶĺěĺŇĬŇěĜńĵőĶėŒĬĽńĨĺƢȮěņĬĺĬȮ/*034Ȯ
ĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ3..ȮĨńĺŀĵƞŅĚ' 

¶ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸěňőĬĴŐĸŃėĺŅĴĽńĴıńĬīƢħƟĺĵŐįĬĳŌĴŇĨƟĬœĴƟȮ&Phylogenetic tree) ŏıŊŗŀ
ŀīŇĭŅĵĺŇĺńĥĬŅĔŅĶěŅĔėĺŅĴŒĔĸƟĝŇħĪŅĚıńĬīŋĔĶĶĴȮœħƟĕƟŀĴŌĸėĺŅĴĽńĴıńĬīƢĕŀĚĽŇŗĚĴňĝňĺŇĨȮ&ıŊĝȮĶŅȮ
ŐĸŃěŋĸŇĬĪĶňĵƢ'ȮěņĬĺĬȮ6..ȮĨńĺŀĵƞŅĚȮ&ŏĮƚŅľĴŅĵȮ6..ȮĨńĺŀĵƞŅĚ' 

¶ ĔŅĶĺŇŏėĶŅŃľƢľŅĵňĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĸńĔļĦŃĪŅĚŏĻĶļģĔŇěȮěŅĔģŅĬĕƟŀĴŌĸĵňĬŏıŊŗŀŒĝƟŒĬ 
ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮ&ŏĮƚŅľĴŅĵȮ3ȮĨņŐľĬƞĚ'ȮœħƟıńĥĬŅŏėĶŊŗŀĚľĴŅĵőĴŏĸĔŋĸĽņľĶńĭėńħŏĸŊŀĔŏıĻ
ħŀĔŏĜıŅŃħŀĔŏıĻŏĴňĵȮ&Gynoecious' ŒĬŐĨĚĔĺŅȮěņĬĺĬȮ0ȮĨņŐľĬƞĚȮŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚľĴŅĵőĴŏĸĔŋĸĪňŗĽńĴıńĬīƢĔńĭĸńĔļĦŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŀĔŐĸŃįĸįĸŇĨŒĬĩńŗĺıŌȮěņĬĺĬȮ1/Ȯ
ĨņŐľĬƞĚ 

¶ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőĮĶĨňőŀĴŇĔĽƢŒĬĶŃħńĭŏĞĸĸƢȮĳŅĵľĸńĔěŅĔĔŅĶĔĶŃĨŋƟĬħƟĺĵĽŅĶŀŀĔķĪīŇś 
ĪŅĚĝňĺĳŅıȮ&Bioactive) ľĶŊŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽŇŗĚŐĺħĸƟŀĴȮœħƟĻŉĔļŅĶŌĮŐĭĭőĮĶĨňőŀĴŇĔĽƢ
ŐĸŃĨńĺĭƞĚĝňŘĪŅĚĝňĺĳŅıȮ&Biomarker) ĪňŗĽņėńĠĨƞŀĔŅĶŏĔŇħľĶŊŀĔŅĶĶńĔļŅőĶėĴŃŏĶŖĚȮ 
őĶėĴŅĸŅŏĶňĵȮŐĸŃőĶėĸŇĝĴŅŏĬňĵȮœħƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇȮ4ȮĜĭńĭȮŐĸŃıńĥĬŅ 
ĨńĺĭƞĚĝňŘĪŅĚĝňĺĳŅıėŋĦĳŅıĕŀĚŏĴĸŖħıńĬīŋƢıŊĝȮěŅĔĔŅĶĪħĽŀĭėŋĦĽĴĭńĨŇĔŅĶĚŀĔȮœħƟĨńĺĭƞĚĝňŘ
ĪŅĚĝňĺĳŅıĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶŏĽŊŗŀĴėŋĦĳŅıŐĸŃĔŅĶĚŀĔĕŀĚŏĴĸŖħıńĬīŋƢȮ0ȮĨńĺĭƞĚĝňŘȮ
ėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬĶƟŀĵĸŃȮ/.. 

¶ ĔŅĶıńĥĬŅĺŇīňĔŅĶĽĶƟŅĚĶŅĵĸŃŏŀňĵħĕŀĚŏĴĨŅőĭœĸĨƢȮ&Metabolite Profile) ĕŀĚıŊĝ
ŏĻĶļģĔŇěŐĸŃįĸįĸŇĨĪŅĚŀŋĨĽŅľĔĶĶĴȮĻŉĔļŅľĬƟŅĪňŗŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĽŅĶĝňĺőĴŏĸĔŋĸĕŀĚ
ĔĶŃĝŅĵħņȮŐĸŃĻŉĔļŅėĺŅĴĽńĴıńĬīƢĕŀĚĔĸŋƞĴŏĴĨŅőĭœĸĨƢĔńĭĲƖőĬœĪĮƝĪňŗĴňķĪīŇśĨƟŅĬĔŅĶŀńĔŏĽĭ
ĕŀĚĭńĺĭĔȮőħĵœħƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇȮ0ȮĜĭńĭȮėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬ
ĶƟŀĵĸŃȮ/.. 
 

ĬŀĔěŅĔĬňŘȮħƟĺĵĔĶŃĪƞŀĴŏĮƦĬıŊĝŀňĔĝĬŇħĪňŗĔņĸńĚœħƟĶńĭėĺŅĴĬŇĵĴĴŅĔĕŉŘĬȮőħĵĽŅĶĽņėńĠŒĬĔĶŃĪƞŀĴ
ĽŅĴŅĶĩŒĝƟĶńĔļŅőĶėĞŉĴŏĻĶƟŅȮĭņĭńħĵŅŏĽıĨŇħȮŐĸŃŏıŇŗĴĽĴĶĶĩĳŅıĪŅĚŏıĻœħƟȮŐĸŃĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔœĴƞĨŗņĔĺƞŅȮ
4*...ȮĸƟŅĬĭŅĪĨƞŀĮƖȮNOC ěŉĚŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶĨńĺŀĵƞŅĚħƟĺĵŏĪėĬŇėȮGC-MS ľĶŊŀȮ 
Gas ChromatographyȮů Mass Spectrometry ĴŅĺŇŏėĶŅŃľƢĽŅĶĽĔńħěŅĔŒĭĕŀĚıŊĝĽĔŋĸĔĶŃĪƞŀĴ &Mitragyna)Ȯ
ĪńŘĚȮ2ȮĝĬŇħȮœħƟŐĔƞȮĔĶŃĪƞŀĴȮ&Mitragyna speciosa)ȮĔĶŃĪŋƞĴĬŅȮ&Mitragyna diversifolia)ȮĔĶŃĪŋƞĴőėĔȮ
&Mitragyna hirsuta) ŐĸŃĔĶŃĪŋƞĴŏĬŇĬȮ&Mitragyna rotundifolia) ŏıŊŗŀľŅėĺŅĴŐĨĔĨƞŅĚŐĸŃėĸƟŅĵėĸŉĚĕŀĚ 
ĽŅĶŏĴĨŅĭŀœĸĨƢȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸıŊŘĬģŅĬĨƞŀĵŀħĽŌƞĔŅĶĺŇěńĵĪŅĚĔŅĶŐıĪĵƢŐĸŃŀŋĨĽŅľĔĶĶĴħƟŅĬŏĺĝĳńĦĤƢĪŅĚĵŅȮ
ıĭĺƞŅĔĶŃĪƞŀĴŐĸŃĔĶŃĪŋƞĴŏĬŇĬĴňĽŅĶėĸƟŅĵĔńĬȮŐĸŃĔĶŃĪŋƞĴĬŅŐĸŃĔĶŃĪŋƞĴőėĔĴňĽŅĶėĸƟŅĵĔńĬĽŅĴŅĶĩŒĝƟ 
ĪħŐĪĬĔńĬœħƟ 
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&1'ȮĻŌĬĵƢĪĶńıĵŅĔĶėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶėņĬĺĦĕńŘĬĽŌĚȮ&NSTDA Supercomputer Center: 
ThaiSC) ŏĮƦĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĽŌĚȮĶŀĚĶńĭőěĪĵƢĮƤĠľŅĕĬŅħŒľĠƞĕŀĚĮĶŃŏĪĻȮ
őħĵŏĬƟĬĚŅĬħƟŅĬȮComputational Science, DATA Analytic ŐĸŃȮArtificial Intelligence (AI) ĶĺĴĪńŘĚ 
ĭŌĶĦŅĔŅĶĪĶńıĵŅĔĶŏıŊŗŀĝƞĺĵŐĔƟőěĪĵƢĮƤĠľŅĕŀĚĮĶŃŏĪĻĪňŗĞńĭĞƟŀĬȮľĸŅĔĴŇĨŇȮŐĸŃŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩ 
ĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻėŌƞŐĕƞĚĪŅĚŏĻĶļģĔŇěȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

¶ ĔŅĶŒľƟĭĶŇĔŅĶĪĶńıĵŅĔĶĔŅĶėņĬĺĦȮ07,20ȮĸƟŅĬĝńŗĺőĴĚėņĬĺĦȮ&ŏĮƚŅľĴŅĵȮƑȮ03ȮĸƟŅĬĝńŗĺőĴĚ
ėņĬĺĦ'ȮħƟĺĵĶŃĭĭȮRf_gj_lbŲqȮ?bt_lacbȮPcqc_pafȮ?aacjcp_rmpȮ&R?P?'ȮĴňľĬƞĺĵĚŅĬ
ĪňŗŒĝƟĚŅĬȮěņĬĺĬȮ03ȮľĬƞĺĵĚŅĬȮŀŅĪŇȮĽņĬńĔĚŅĬĽƞĚŏĽĶŇĴŏĻĶļģĔŇěħŇěŇĪńĸ ĔĶĴėĺĭėŋĴĴĸıŇļȮ
ĽĩŅĭńĬĭņĶŅĻĬĶŅħŌĶȮĭĶŇļńĪĔĽŇĔĶȮĭŇĞŇŏĬĽ+ŏĪėőĬőĸĵňȮĔĶŋƠĮȮ&KBTG)ȮĭĶŇļńĪĮŌĬĞŇŏĴĬĨƢœĪĵȮ
ěņĔńħȮ&SCG)ȮŐĸŃĴľŅĺŇĪĵŅĸńĵĨƞŅĚȮŕȮŏĮƦĬĨƟĬȮ&ŏĮƚŅľĴŅĵȮ/3ȮľĬƞĺĵĚŅĬ' 

¶ ĔŅĶŒľƟĭĶŇĔŅĶĮĶŃĴĺĸįĸĮĶŃĽŇĪīŇĳŅıĽŌĚȮ&HPC) ĳŅĵŒĨƟĶŃĭĭėĸńĽŏĨŀĶƢȮTARA HPC 
ĽņľĶńĭĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢėŀĴıŇĺŏĨŀĶƢŒĬħƟŅĬĨƞŅĚȮŕȮŀŅĪŇ ħƟŅĬĔŅĶŐıĪĵƢȮœħƟŐĔƞȮ 
ĔŅĶĩŀħĶľńĽıńĬīŋĔĶĶĴĕŀĚŏĝŊŘŀőėĺŇħ+/7ȮŐĸŃőĶėŀŋĭńĨŇĶƟŅĵŐĶĚŒĬŀĬŅėĨȮőħĵĔĸŋƞĴıńĬīĴŇĨĶȮ
COVID-19 Network Investigations: CONI &ħņŏĬŇĬĚŅĬĨƞŀŏĬŊŗŀĚĮƖȮ0341+ĮƤěěŋĭńĬ'Ȯ 
ħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮœħƟŐĔƞȮĔŅĶėŅħĔŅĶĦƢİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔȮĳŅĵŒĨƟėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮ
ĽĺĪĝ,ȮĔńĭĔĶĴėĺĭėŋĴĴĸıŇļ &ħņŏĬŇĬĚŅĬĨƞŀŏĬŊŗŀĚĮƖȮ0342+ĮƤěěŋĭńĬ' ŐĸŃĔŅĶĻŉĔļŅ
ŐľĸƞĚĔņŏĬŇħŀĬŋĳŅėİŋƙĬĪŋĨŇĵĳŌĴŇŐĸŃĔĸœĔĔŅĶŏĔŇħİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮ 
ěŅĔĮĢŇĔŇĶŇĵŅĲƕĽŇĔĽƢŏėĴňĕŀĚĽŅĶŀŇĬĪĶňĵƢĶŃŏľĵĚƞŅĵĪŅĚĝňĺĳŅıŏľĬŊŀŏĶŊŀĬĵŀħĮƙŅœĴƟ 
ŒĬĳŅėŏľĬŊŀȮőħĵĪňĴĺŇěńĵěŅĔĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŐĸŃĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ
&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ&ħņŏĬŇĬőėĶĚĔŅĶŏĽĶŖěĽĴĭŌĶĦƢĮƖȮ0342+0343' ħƟŅĬĺńĥĬīĶĶĴȮœħƟŐĔƞȮ
ĔŅĶĻŉĔļŅŏĝŇĚĨńĺŏĸĕĕŀĚįĸĔĶŃĪĭĕŀĚĽĳŅıŐĺħĸƟŀĴĨƞŀĔŅĶŏĽŊŗŀĴĽĸŅĵĕŀĚ 
ěŇĨĶĔĶĶĴİŅįĬńĚĳŅĵŒĬĔĶŋıĶŃĮĶŅĚėƢȮĺńħĶŅĝĭŌĶĦŃȮěńĚľĺńħıĶŃĬėĶĻĶňŀĵŋīĵŅȮ&ħņŏĬŇĬĚŅĬ
ĨƞŀŏĬŊŗŀĚĮƖȮ0343+ĮƤěěŋĭńĬ' 

¶ ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŐĸŃĔŅĶĶńĭĶŌƟĶŃħńĭĬŅĬŅĝŅĨŇȮ&International visibility) ĪňĴĺŇěńĵȮ
ThaiSC ŏĕƟŅĶƞĺĴŏĮƦĬĺŇĪĵŅĔĶŒĬĚŅĬĽńĴĴĬŅȮTTT Virtual Summit: Enterprise Cloud & 
Data Center 0.00ȮŒĬľńĺĕƟŀȮŴŐĬĺőĬƟĴȮĪŇĻĪŅĚȮŐĸŃĨńĺŀĵƞŅĚĔŅĶŒĝƟȮSupercomputer ĕŀĚ
œĪĵŒĬĮƤěěŋĭńĬŵ ŏıŊŗŀŐĬŃĬņŏĪėőĬőĸĵňȮSupercomputer ŐĸŃŏĪĶĬħƢĸƞŅĽŋħȮĔŅĶıńĥĬŅ
ĶŃĭĭȮSupercomputer ŒĬĮĶŃŏĪĻœĪĵȮĨńĺŀĵƞŅĚĔŅĶĬņŏĪėőĬőĸĵňħńĚĔĸƞŅĺĴŅŒĝƟĚŅĬěĶŇĚȮ 
œĮěĬĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮSupercomputer ŏıŊŗŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĪňŗĽņėńĠĕŀĚĮĶŃŏĪĻ ĔŅĶŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅħńĚĔĸƞŅĺŏĮƦĬ 
ĔŅĶĽƞĚŏĽĶŇĴėĺŅĴĶƞĺĴĴŊŀĽĶƟŅĚŏėĶŊŀĕƞŅĵħƟŅĬȮHPC ĽĶƟŅĚőŀĔŅĽĬņŏĽĬŀįĸĚŅĬĽŌƞĽŅīŅĶĦŃȮ
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ĶĺĴĪńŘĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵĪŅĚħƟŅĬȮHPC ĕŀĚœĪĵ 
ȮŀńĬěŃĬņœĮĽŌƞĔŅĶıńĥĬŅĚŅĬĺŇěńĵŐĸŃėĺŅĴĶƞĺĴĴŊŀĔńĬŒĬŀĬŅėĨ 

 
&2'ȮĽĩŅĭńĬŏĪėőĬőĸĵňŐĸŃĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Technology and Informatics 

Institute for Sustainability: TIIS' ŏĮƦĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃŏĴŇĬĺńĢěńĔĶĝňĺŇĨȮŏıŊŗŀ
ĽĬńĭĽĬŋĬŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular Economy) ĔŅĶŏĨŇĭőĨŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃĔŅĶŐĕƞĚĕńĬŒĬĶŃħńĭĽŅĔĸȮőħĵĴň
ĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮħńĚĬňŘ 

¶ ĔŅĶıńĥĬŅĕƟŀĴŌĸŐĸŃĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸȮŏĝƞĬȮěńħĪņĶŅĵĚŅĬŏĮƚŅľĴŅĵĔŅĶıńĥĬŅ
ĪňŗĵńŗĚĵŊĬȮ&Sustainable Development Goals: SDGs) ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔ
ėĦŃĔĶĶĴĔŅĶŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮěņĬĺĬȮ3 ĨńĺĝňŘĺńħȮœħƟŐĔƞȮSDG 9.b.1, SDG 12.A.1 ŐĸŃȮ
SDG 17.7.1 ėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬĶƟŀĵĸŃȮ100 ĶĺĴĪńŘĚěńħĪņģŅĬĕƟŀĴŌĸĺńĢěńĔĶĝňĺŇĨȮ
ľĶŊŀȮNational Life Cycle Inventory (LCI) Database őħĵıńĥĬŅĮĶńĭĮĶŋĚŒľƟĪńĬĽĴńĵŐĸŃ
ŏľĴŅŃĽĴŒĬĭĶŇĭĪĕŀĚœĪĵȮ&ŏĮƚŅľĴŅĵȮ50 ģŅĬĕƟŀĴŌĸ'ȮħņŏĬŇĬĔŅĶĪĭĪĺĬėƞŅĽńĴĮĶŃĽŇĪīŇś 
ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚģŅĬĕƟŀĴŌĸĬŘņĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėȮěņĬĺĬȮ24 ģŅĬĕƟŀĴŌĸȮĞŉŗĚœħƟ
ĽƞĚĴŀĭŒľƟŀĚėƢĔŅĶĭĶŇľŅĶěńħĔŅĶĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃ 
ŀĵŌƞĶŃľĺƞŅĚıńĥĬŅŐĸŃĮĶńĭĮĶŋĚģŅĬĕƟŀĴŌĸĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŀŃĸŌĴŇŏĬňĵĴȮěņĬĺĬȮ3 ģŅĬĕƟŀĴŌĸȮ
ŐĸŃĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮěņĬĺĬȮ24 ģŅĬĕƟŀĴŌĸȮėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬ 
ĶƟŀĵĸŃȮ48 

¶ ĔŅĶıńĥĬŅĶŃŏĭňĵĭĺŇīňŐĸŃĨńĺĝňŘĺńħȮőħĵıńĥĬŅĶŃŏĭňĵĭĺŇīňŐĸŃĨńĺĝňŘĺńħĪňŗŏľĴŅŃĽĴĔńĭĮĶŃŏĪĻ
œĪĵȮŀŅĪŇȮěńħĪņĺŇīňĔŅĶŐĸŃĨńĺĝňŘĺńħĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴ: PM2.5 ěńħĪņėŌƞĴŊŀ
ĔŅĶĮĶŃŏĴŇĬėĺŅĴĵńŗĚĵŊĬĕŀĚŀĚėƢĔĶĨŅĴŐĬĺĪŅĚĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚĽņľĶńĭ
ŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶȮŐĸŃěńħĪņėŌƞĴŊŀĺŇīňĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĕĵŃŀŅľŅĶŐĸŃŐĬĺĪŅĚ 
ĔŅĶĸħĮĶŇĴŅĦĕĵŃŀŅľŅĶȮĞŉŗĚœħƟŏįĵŐıĶƞėŌƞĴŊŀħńĚĔĸƞŅĺŒĬĶŌĮŐĭĭȮE-book įƞŅĬŏĺŖĭœĞĨƢ 
https://www.nstda-tiis.or.th/ ŏĶňĵĭĶƟŀĵŐĸƟĺȮėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬĶƟŀĵĸŃȮ100 

¶ ĭĶŇĔŅĶŏĪėĬŇėȮĺŇŏėĶŅŃľƢȮŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮőħĵĽƞĚŏĽĶŇĴŒľƟŀĚėƢĔĶĳŅėĶńģŐĸŃŏŀĔĝĬ
ĴŋƞĚĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀħƟŅĬĽŇŗĚŐĺħĸƟŀĴĪňŗŏľĴŅŃĽĴȮ&ŏĮƚŅľĴŅĵȮ4 ľĬƞĺĵĚŅĬ'Ȯ
ŏĝƞĬȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěȮ&Eco efficiency) ŒľƟĔńĭĔŅĶœĲĲƚŅİƙŅĵįĸŇĨ
ŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĲį,'ȮĔŅĶĪŅĚıŇŏĻļŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĪı,'ȮŀĚėƢĔŅĶıŇıŇīĳńĦĤƢ
ĺŇĪĵŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ&ŀıĺĝ,'ȮŐĸŃĭĶŇļńĪīĬŅĶńĔļƢıńĥĬŅĽŇĬĪĶńıĵƢȮěņĔńħȮ&īıĽ,'ȮŏıŊŗŀĮĶŃŏĴŇĬ
ĽĴĶĶĩĬŃħƟŅĬėĺŅĴĵńŗĚĵŊĬĕŀĚŀĚėƢĔĶȮŐĸŃĬņœĮĺŇŏėĶŅŃľƢĮƤĠľŅĪňŗĽņėńĠȮ&Hotspot analysis) 
ĕŀĚŀĚėƢĔĶȮĶĺĴĪńŘĚěńħĪņĕƟŀŏĽĬŀŐĬŃĔŅĶĮĶńĭĮĶŋĚħƟŅĬėĺŅĴĵńŗĚĵŊĬŒľƟĔńĭľĬƞĺĵĚŅĬȮĬŀĔěŅĔĬňŘ
ĵńĚĬņŏĪėĬŇėĔŅĶĮĶŃŏĴŇĬĨĸŀħĺńĢěńĔĶĝňĺŇĨȮ&Life cycle assessment) ĴŅĮĶŃŏĴŇĬ 
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ĔŅĶŒĝƟĪňŗĬŀĬŒĬŀŋĨĽŅľĔĶĶĴĪňŗıńĔȮĨŅĴŐĬĺėŇħŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŏıŊŗŀıńĥĬŅőĴŏħĸīŋĶĔŇě
ŒľƟĔńĭĽĨŅĶƢĪŀńıŒĬĮĶŃŏĪĻȮőħĵŏĮĸňŗĵĬěŅĔīŋĶĔŇěĔŅĶĞŊŘŀŏĮƦĬĔŅĶŒľƟĭĶŇĔŅĶŏĝƞŅȮŐĸŃěńħĔŅĶ 
ĕŀĚŏĽňĵľĸńĚŒľƟĭĶŇĔŅĶȮėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬĶƟŀĵĸŃȮ100 

¶ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĝŋħĕƟŀĴŌĸĽŅĶĽĬŏĪĻŏĝŇĚĭŌĶĦŅĔŅĶȮıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴŒľƟľĬƞĺĵĚŅĬĬņĕƟŀĴŌĸ
ĽŅĶĽĬŏĪĻĪňŗȮTIIS ěńħĪņĕŉŘĬœĮŒĝƟŀƟŅĚŀŇĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶįĸŇĨŐĸŃĭĶŇőĳėĪňŗĵńŗĚĵŊĬȮ
&ŏĮƚŅľĴŅĵȮ0ȮľĬƞĺĵĚŅĬ'ȮħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚėƞŅĶƟŀĵĸŃĔŅĶľĴŋĬŏĺňĵĬĽņľĶńĭĔĸŋƞĴĺńĽħŋĔƞŀĽĶƟŅĚȮ
őħĵĭĶŇļńĪĽĵŅĴŀŋĨĽŅľĔĶĶĴĺńĽħŋĪĬœĲȮěņĔńħȮĬņĕƟŀĴŌĸħńĚĔĸƞŅĺœĮĮĶŃĔŀĭĔŅĶėńħŏĸŊŀĔ
ĶŅĚĺńĸŀŋĨĽŅľĔĶĶĴħňŏħƞĬĮĶŃěņĮƖȮ0343ȮĮĶŃŏĳĪŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŀĚėƢĔŅĶ 
ĔŀĚĪŋĬĽńĨĺƢĮƙŅőĸĔĽŅĔĸȮ&ĽņĬńĔĚŅĬĮĶŃŏĪĻœĪĵ'ȮĬņĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬėƞŅĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ
&Greenhouse Gas: GHG) ŏĝŇĚıŊŘĬĪňŗœĮĮĶŃĔŀĭĔŅĶĕŀĶńĭĪŋĬĽĬńĭĽĬŋĬĺŇěńĵěŅĔ 
ĮĶŃŏĪĻŏĵŀĶĴńĬȮėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬĶƟŀĵĸŃȮ100 

ĬŀĔěŅĔĬňŘȮĵńĚıńĥĬŅėŌƞĴŊŀĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚĶńģĺŇĽŅľĔŇěœĪĵȮ&Ĝĭńĭ 

įŌƟĮĶŃŏĴŇĬ'ȮŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚĨĶĺěĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬħƟŅĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěȮ

&Eco-efficiency) ĕŀĚľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇěȮĞŉŗĚŏĮƦĬľĬŉŗĚŒĬĨńĺĝňŘĺńħħƟŅĬėĺŅĴĵńŗĚĵŊĬĕŀĚŀĚėƢĔĶȮĶĺĴĩŉĚŏĮƦĬĨńĺĝňŘĺńħ

ĪňŗĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵĶńģĺŇĽŅľĔŇěȮ&ĽėĶ,'ȮŒĝƟĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇě 

ĳŅĵŒĨƟĽńĚĔńħȮėŌƞĴŊŀŏĸƞĴĬňŘěńħĪņĕŉŘĬħƟĺĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮĽĺĪĝ,ȮŐĸŃȮĽėĶ, ŀƟŅĚŀŇĚĨŅĴĔĶŀĭĔŅĶħņŏĬŇĬĚŅĬ

ĨŅĴĴŅĨĶģŅĬȮISO 14045:2012 ĮĶŃĔŀĭħƟĺĵȮŐĬĺĪŅĚĔŅĶĨĶĺěĮĶŃŏĴŇĬőħĵįŌƟĨĶĺěĮĶŃŏĴŇĬĳŅĵĬŀĔľĶŊŀ 

ĔŅĶĨĶĺěĮĶŃŏĴŇĬĳŅĵŒĬŀĚėƢĔĶȮĶĺĴĩŉĚĔŅĶĨŇħĨŅĴĔŅĶĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅı 

ŏĝŇĚĬŇŏĺĻŏĻĶļģĔŇěĕŀĚŀĚėƢĔĶȮĮƤěěŋĭńĬĬņœĮŒĝƟĔńĭľĬƞĺĵĚŅĬĶńģĺŇĽŅľĔŇěľĸŅĵľĬƞĺĵĚŅĬȮœħƟŐĔƞȮĔŅĶœĲĲƚŅ 

İƙŅĵįĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵȮĔŅĶœĲĲƚŅĬėĶľĸĺĚȮĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮĔŅĶĪŅĚıŇŏĻļŐľƞĚĮĶŃŏĪĻœĪĵȮĭĶŇļńĪ 

īĬŅĶńĔļƢıńĥĬŅĽŇĬĪĶńıĵƢȮěņĔńħȮŀĚėƢĔŅĶěńħĔŅĶĬŘņŏĽňĵȮŀĚėƢĔŅĶıŇıŇīĳńĦĤƢĺŇĪĵŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮŐĸŃ 

īĬŅėŅĶŀŅėŅĶĽĚŏėĶŅŃľƢ 

&3'ȮĻŌĬĵƢŏĪėőĬőĸĵňœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ(Thai Microelectronics Center: TMEC) ŏĮƦĬ
őėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬĔŅĶıńĥĬŅŏĞĬŏĞŀĶƢĕńŘĬĽŌĚȮMicro-Electro-Mechanical Systems &MEMS' Platform 
ŐĸŃıńĥĬŅȮIon-Sensitive Field Effect Transistor &ISFET' Platform ĶĺĴĪńŘĚĽĬńĭĽĬŋĬŒľƟŏĔŇħĶŃĭĭĬŇŏĺĻȮ
&Ecosystem) ĕŀĚŀŋĨĽŅľĔĶĶĴŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĽĶƟŅĚįĸŇĨĳńĦĤƢěŅĔŀŋĮĔĶĦƢ
ŏĞĬŏĞŀĶƢŀĵƞŅĚĵńŗĚĵŊĬ ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

¶ ĔŅĶıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩĔŅĶįĸŇĨŀŋĮĔĶĦƢŏĞĬŏĞŀĶƢĕńŘĬĽŌĚȮŀŅĪŇȮĔŅĶįĸńĔħńĬŒľƟŏĔŇħȮ 
Small volume MEMS ĞŉŗĚŀĵŌƞĶŃľĺƞŅĚŏĨĶňĵĴĕĵŅĵĕňħėĺŅĴĽŅĴŅĶĩĔŅĶįĸŇĨŒľƟœħƟȮ 
1..ȮŐįƞĬĨƞŀĮƖȮ&ŒĬĮƖȮ0344'ȮĮƤěěŋĭńĬĽŅĴŅĶĩįĸŇĨŒľƟĴňŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚ ĕĬŅħȮ/,1x1.3 
ĨŅĶŅĚĴŇĸĸŇŏĴĨĶȮŐĸŃȮ.,7x.,7ȮĨŅĶŅĚĴŇĸĸŇŏĴĨĶȮĪňŗįƞŅĬėŋĦĸńĔļĦŃĪňŗĔņľĬħȮőħĵĴňįĸįĸŇĨȮ
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&Yield) ĴŅĔĔĺƞŅĶƟŀĵĸŃȮ2.ȮŐĸŃŀĵŌƞĶŃľĺƞŅĚĪĭĪĺĬĕńŘĬĨŀĬĔĶŃĭĺĬĔŅĶįĸŇĨŏıŊŗŀĸħĨƟĬĪŋĬ 
ŒľƟĨŗņĸĚ 

¶ ĔŅĶįĸńĔħńĬŒľƟŏĔŇħĽŇĬėƟŅĬĺńĨĔĶĶĴȮįƞŅĬĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĶƞĺĴĔńĭıńĬīĴŇĨĶĪńŘĚŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻȮŀŅĪŇȮĔŅĶıńĥĬŅĨƟĬŐĭĭĔĶŃĭĺĬĔŅĶĔńħĝńŘĬŀŀĔœĞħƢħƟĺĵ 
œŀĔĶħœŁőħĶ+ĲĸŌŀŀĶŇĔĽņľĶńĭĔŅĶįĸŇĨŀŋĮĔĶĦƢŏĴĴĽƢœĴőėĶőĲĬȮĶŃħńĭŀŋĨĽŅľĔĶĶĴȮĶƞĺĴĔńĭ
ĭĶŇļńĪěŅĔĮĶŃŏĪĻŏĔŅľĸňȮŐĸŃĔŅĶıńĥĬŅĨƟĬŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĮĔĶĦƢȮMEMS 
Gyroscope ħƟĺĵŏĪėőĬőĸĵňȮCavity-SOI WaferȮĶŃħńĭŀŋĨĽŅľĔĶĶĴȮĶƞĺĴĔńĭĭĶŇļńĪ 
ěŅĔĮĶŃŏĪĻĬŀĶƢŏĺĵƢ 

¶ ĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĔŇħĶŃĭĭĬŇŏĺĻĬĺńĨĔĶĶĴȮŏĔŇħėĺŅĴĶƞĺĴĴŊŀĞŉŗĚŏĮƦĬŏėĶŊŀĕƞŅĵıńĬīĴŇĨĶŒľĴƞȮ
ěņĬĺĬȮ2ȮľĬƞĺĵĚŅĬȮœħƟŐĔƞȮĭĶŇļńĪőĬĺŅŏĪėȮŏŁĸīƢŐėĶƢȮěņĔńħȮĭĶŇļńĪœħĽĨŅĶƢȮŏĲĶĝȮěņĔńħȮ
ĽĩŅĭńĬıĸŅĽĨŇĔȮŐĸŃĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮŏıŊŗŀĽĬńĭĽĬŋĬŒľƟŏĔŇħĶŃĭĭĬŇŏĺĻ 
ĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĬŏĞŀĶƢŀĵƞŅĚĵńŗĚĵŊĬȮĬŀĔěŅĔĬňŘĵńĚħņŏĬŇĬőėĶĚĔŅĶěńħĨńŘĚĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻ 
ħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĺĚěĶĶĺĴŐĸŃŏĞĬŏĞŀĶƢȮŏıŊŗŀĽĬńĭĽĬŋĬŒľƟ 
ŏĔŇħĶŃĭĭĬŇŏĺĻĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŀĵƞŅĚĵńŗĚĵŊĬĳŅĵŒĬĮĶŃŏĪĻ 

 

1,2,0ȮĔŅĶıńĥĬŅŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬėŋĦĳŅıĕŀĚĮĶŃŏĪĻȮ&National Quality 
Infrastructure) 

ĽĺĪĝ,ȮħņŏĬŇĬĚŅĬħƟŅĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚėŋĦĳŅıĕŀĚĮĶŃŏĪĻȮŏıŊŗŀŏĮƦĬĻŌĬĵƢĔĸŅĚĔŅĶŀŀĔŐĭĭ
įĸŇĨĳńĦĤƢȮĺŇŏėĶŅŃľƢĪħĽŀĭȮĨĶĺěĽŀĭȮŐĸŃĶńĭĶŀĚįĸŇĨĳńĦĤƢȮŏıŊŗŀĵĔĶŃħńĭŀŋĨĽŅľĔĶĶĴœĪĵŒľƟœħƟĴŅĨĶģŅĬ
ĶŃħńĭĽŅĔĸȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĨŅĴĴŅĨĶģŅĬĽŅĔĸȮěņĬĺĬȮ0/*72/Ȯ
ĶŅĵĔŅĶȮŐĔƞľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬĴŅĔĔĺƞŅȮ1..ȮľĬƞĺĵĚŅĬȮĬŀĔěŅĔĬňŘĵńĚŒľƟĭĶŇĔŅĶŏĝŇĚŏĪėĬŇėŐĸŃŒľƟ
ėņĮĶŉĔļŅĔńĭľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮěņĬĺĬȮ04ȮőėĶĚĔŅĶȮįƞŅĬľĬƞĺĵĭĶŇĔŅĶĺŇŏėĶŅŃľƢŐĸŃĪħĽŀĭĕŀĚȮ
ĽĺĪĝ,ȮőħĵŒľƟĭĶŇĔŅĶĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņĚŅĬĺŇěńĵŐĸŃĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴľĸńĔ
ĕŀĚĮĶŃŏĪĻȮĴňĨńĺŀĵƞŅĚĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮħńĚĬňŘ 

&/'ȮĻŌĬĵƢĪħĽŀĭįĸŇĨĳńĦĤƢœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&PTEC'ȮŏĮƦĬĻŌĬĵƢĪħĽŀĭȮĽŀĭŏĪňĵĭȮĨĶĺěĽŀĭȮ
ŐĸŃĶńĭĶŀĚįĸŇĨĳńĦĤƢœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏıŊŗŀĔŅĶěņľĬƞŅĵŒĬĮĶŃŏĪĻŐĸŃĽƞĚŀŀĔĨŅĴĴŅĨĶģŅĬĽŅĔĸȮ
ŏıŊŗŀĽĬńĭĽĬŋĬŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕȮŀŅĪŇȮĵŅĬĵĬĨƢœĲĲƚŅȮĔŅĶĭŇĬȮŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃĶŃĭĭĶŅĚȮ
œħƟĶńĭĔŅĶĶńĭĶŀĚŏĮƦĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭĨŅĴĶŃĭĭȮISO/IEC /5.03 őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ 
ĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮŀŅĪŇ 

¶ ĭĶŇĔŅĶĪħĽŀĭħƟŅĬĵŅĬĵĬĨƢœĲĲƚŅȮŒľƟĭĶŇĔŅĶĪħĽŀĭĶĩĵĬĨƢœĲĲƚŅȮĴŀŏĨŀĶƢœĞħƢœĲĲƚŅȮŐĸŃ
ěńĔĶĵŅĬœĲĲƚŅ ĨŅĴĴŅĨĶģŅĬȮUNECE R100 ŐĸŃȮUNECE R136 ŀŅĪŇȮĔŅĶĪħĽŀĭ 
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ėĺŅĴŐĕŖĚŐĔĶƞĚĕŀĚőėĶĚĽĶƟŅĚȮĔŅĶĮƚŀĚĔńĬœĲĲƚŅĸńħĺĚěĶĳŅĵĬŀĔȮĔŅĶĮƚŀĚĔńĬĔŅĶĝŅĶƢěŏĔŇĬ 
ĔŅĶĮƚŀĚĔńĬĔŅĶħŇĽĝŅĶƢěŏĔŇĬȮĔŅĶĮƚŀĚĔńĬŀŋĦľĳŌĴŇŏĔŇĬȮĔŅĶĪĬŀŋĦľĳŌĴŇȮĔŅĶĔĶŃŐĪĔȮĔŅĶĪĬœĲȮ
ŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬ ĞŉŗĚĮƤěěŋĭńĬĵŅĬĵĬĨƢœĲĲƚŅĴňŐĬĺőĬƟĴėĺŅĴĬŇĵĴŐĸŃŀńĨĶŅĔŅĶŏĨŇĭőĨĽŌĚĕŉŘĬ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃĔŀĭĔńĭįŌƟĮĶŃĔŀĭĔŅĶĪňŗĬņŏĕƟŅĵŅĬĵĬĨƢœĲĲƚŅĴŅěņľĬƞŅĵŒĬĮĶŃŏĪĻěŃœħƟĶńĭ
ĔŅĶĽĬńĭĽĬŋĬĸħĳŅļňĬņŏĕƟŅěŅĔĔĶĴĽĶĶıĽŅĴŇĨĶȮőħĵěņŏĮƦĬĨƟŀĚĬņįĸĔŅĶĪħĽŀĭŒĬĮĶŃŏĪĻ 
ĵŊŗĬĨƞŀĔĶĴĽĶĶıĽŅĴŇĨĶŐĸŃĔĶĴĔŅĶĕĬĽƞĚĪŅĚĭĔȮŀŅĪŇȮĔŅĶĪħĽŀĭĨŅĴĴŅĨĶģŅĬȮUNECE R136 
ĔŅĶĪħĽŀĭėĺŅĴěŋŐĭĨŏĨŀĶňŗȮĔŅĶĪħĽŀĭĶŃĵŃĪŅĚĕńĭĕňŗĨƞŀĔŅĶĝŅĶƢěȮ/ȮėĶńŘĚȮĔŅĶĪħĽŀĭ 
ŀńĨĶŅĔŅĶĽŇŘĬŏĮĸŊŀĚĬŘņĴńĬȮĔŅĶĪħĽŀĭĔņĸńĚĕŀĚĴŀŏĨŀĶƢœĲĲƚŅȮ&1.ȮĬŅĪň'ȮŐĸŃĔŅĶĪħĽŀĭ 
ĴŅĨĶĺńħėĺŅĴŏĶŖĺȮĨŅĴĕƟŀĔņľĬħĕŀĚĔĶĴĽĶĶıĽŅĴŇĨŐĸŃĔĶĴĔŅĶĕĬĽƞĚłȮĪņŒľƟėĺŅĴĨƟŀĚĔŅĶ
ĪħĽŀĭħƟŅĬĵŅĬĵĬĨƢœĲĲƚŅĽŌĚĕŉŘĬĨŅĴœĮħƟĺĵ 

Ȯ  
 
&0'ȮĻŌĬĵƢĪħĽŀĭįĸŇĨĳńĦĤƢŏėĶŊŗŀĚŒĝƟŒĬĭƟŅĬŐĸŃŏĞĶŅĴŇĔŀŋĨĽŅľĔĶĶĴȮ&CTEC'ȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢ

ĪħĽŀĭȮĨĶĺěĽŀĭįĸŇĨĳńĦĤƢȮŏıŊŗŀĵĔĶŃħńĭįĸŇĨĳńĦĤƢŒĬŀŋĨĽŅľĔĶĶĴœĪĵŒľƟœħƟĴŅĨĶģŅĬĶŃħńĭĽŅĔĸŏĮƦĬĪňŗ
ĵŀĴĶńĭĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮĳŅĵŒĨƟĔŅĶĶńĭĶŀĚėŋĦĳŅıĴŅĨĶģŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĴŀĔ,Ȯ/5.03+034/Ȯ
&ISO/IEC /5.0380./5'ȮįĸŇĨĳńĦĤƢĪňŗŒľƟĭĶŇĔŅĶȮœħƟŐĔƞȮįĸŇĨĳńĦĤƢŏėĶŊŗŀĚŒĝƟĭĬőĨƠŃŀŅľŅĶĪńŘĚĪňŗŏĮƦĬĺńĽħŋŏĞĶŅĴŇĔȮ
ŐĔƟĺȮŏĴĸŅĴňĬȮŐĸŃıĸŅĽĨŇĔĵƞŀĵĽĸŅĵœħƟȮįĸŇĨĳńĦĤƢŒĬĔĸŋƞĴĺńĽħŋĔƞŀĽĶƟŅĚȮĔĶŃŏĭŊŘŀĚȮĽŋĕĳńĦĤƢȮĔƠŀĔĬŘņŐĸŃİƤĔĭńĺ
ŀŅĭĬŘņĽņľĶńĭŏėĶŊŗŀĚĽŋĕĳńĦĤƢȮĪńŘĚĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňȮĶĺĴœĮĩŉĚĔŅĶľŅĮĶŇĴŅĦőĸľŃľĬńĔĨƟŀĚľƟŅĴľĶŊŀ
ĽŅĶŀńĬĨĶŅĵĨŅĴĴŅĨĶģŅĬĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĴŅĨĶģĽŅĔĸȮŒľƟŐĔƞįŌƟĬņŏĕƟŅ+ĽƞĚŀŀĔȮįŌƟįĸŇĨĪńŘĚŒĬŐĸŃĬŀĔĮĶŃŏĪĻȮ
ĶĺĴĩŉĚįŌƟįĸŇĨŐĸŃěņľĬƞŅĵĺńĽħŋŀŋĮĔĶĦƢĨĔŐĨƞĚĭƟŅĬĶŅĵŒľĠƞĕŀĚĮĶŃŏĪĻȮŏĝƞĬȮĸŇĔĞŇĸȮőĔĶŏŁƞȮőŁĴőĮĶȮĭŋĠĩŅĺĶȮ
ŐĔĶĬħƢőŁĴȮœĪĺńĽħŋȮŐĸŃħŌőŁĴȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮŀŅĪŇ 
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¶ ĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭŏėĶŊŗŀĚŒĝƟĭĬőĨƠŃŀŅľŅĶŐĸŃĺńĽħŋĽńĴįńĽŀŅľŅĶȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢ
ĪħĽŀĭĺńĽħŋĽńĴįńĽŀŅľŅĶĔĸŋƞĴĳŅĝĬŃŏĞĶŅĴŇĔȮėĶŀĭėĸŋĴ
įĸŇĨĳńĦĤƢŏĞĶŅĴŇĔĮĶŃŏĳĪŏĬŊŘŀĸŃŏŀňĵħȮŏĝƞĬȮĩƟĺĵȮĝŅĴȮĩƟĺĵĔŅŐĲȮ
ŐĸŃĕŀĚŒĝƟŒĬėĶńĺŏĶŊŀĬȮħƟŅĬėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňĨŅĴ
ĴŅĨĶģŅĬȮĴŀĔ,Ȯ32-2546 ŏĝƞĬȮĔŅĶĪħĽŀĭľŅĨŃĔńŗĺŐĸŃ
ŐėħŏĴňĵĴĪňŗĸŃĸŅĵěŅĔĳŅĝĬŃŏĞĶŅĴŇĔȮŐĸŃħƟŅĬĔŅĵĳŅıĨŅĴ
ĴŅĨĶģŅĬȮMS 1817:2009 ŐĸŃȮSNI 7275:2018 ŏĝƞĬȮ 
ĔŅĶĪħĽŀĭėŋĦĽĴĭńĨŇėĺŅĴĪĬĨƞŀĔŅĶĶŅĬĕŀĚĳŅĝĬŃŏĞĶŅĴŇĔ
ŏėĸŊŀĭȮŏıŊŗŀŒľƟŐĬƞŒěĺƞŅĳŅĝĬŃħńĚĔĸƞŅĺĽŅĴŅĶĩĬņœĮĭĶĶěŋľĶŊŀĽńĴįńĽĔńĭŀŅľŅĶœħƟőħĵœĴƞŏĮƦĬ
ŀńĬĨĶŅĵĨƞŀįŌƟĭĶŇőĳė 

¶ ĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĺńĽħŋĔƞŀĽĶƟŅĚȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĺńĽħŋĔƞŀĽĶƟŅĚĮĶŃŏĳĪĺńĽħŋĪĬœĲȮ
ŀŇģĪĬœĲ ĮŌĬĪĬœĲȮŐĸŃėŀĬĔĶňĨĪĬœĲ őħĵŒľƟĭĶŇĔŅĶ
ĪħĽŀĭėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŏĝƞĬȮĔŅĶĺńħĕĬŅħŀŇģĨŅĴ
ĴŅĨĶģŅĬȮĴŀĔ,Ȯ336ȮŏĸƞĴȮ/+0306ȮĔŅĶĺńħėĺŅĴĭŇħŏĭňŘĵĺĕŀĚ
ŀŇģĨŅĴĴŅĨĶģŅĬȮĴŀĔ,Ȯ336ȮŏĸƞĴȮ0+0306ȮŐĸŃĔŅĶĪħĽŀĭ
ėĺŅĴľĬŅŐĬƞĬĶĺĴȮėĺŅĴıĶŋĬĮĶŅĔĢȮĔŅĶħŌħĞŉĴĬŘņȮŐĸŃ
ėĺŅĴĩƞĺĚěņŏıŅŃĮĶŅĔĢĨŅĴĴŅĨĶģŅĬȮĴŀĔ,Ȯ336Ȯ 

ŏĸƞĴȮ7+0306ȮŏıŊŗŀĵĔĶŃħńĭĔŅĶįĸŇĨĺńĽħŋĪĬœĲĳŅĵŒĬĮĶŃŏĪĻŒľƟĴňėŋĦĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵ
ŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬ 

 
&1'ȮĻŌĬĵƢĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮ(NCTC)ȮŏĮƦĬĻŌĬĵƢŏėĶŊŗŀĚĴŊŀĔĸŅĚĕŀĚȮĽĺĪĝ,ȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢ

ĪħĽŀĭĨŅĴĺŇīňĴŅĨĶģŅĬĨƞŅĚȮŕȮĽĬńĭĽĬŋĬĔŅĶĪņĺŇěńĵŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢĴŌĸėƞŅĽŌĚȮėĺĭėŋĴėŋĦĳŅı
ľƟŀĚĮĢŇĭńĨŇĔŅĶŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĽŅĔĸȮISO/IEC /5.03ȮŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭŐĔƞľĬƞĺĵĚŅĬĪńŘĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮĽĺĪĝ,ȮŐĭĭȮOne stop service ħƟĺĵĬőĵĭŅĵĪňŗıĶƟŀĴŒľƟĭĶŇĔŅĶĨĸŀħȮ5ȮĺńĬȮ02ȮĝńŗĺőĴĚȮ
ŏıŊŗŀĽƞĚĴŀĭĭĶŇĔŅĶŐĸŃįĸĚŅĬĪňŗĴňėŋĦĳŅıȮĽŃħĺĔȮĶĺħŏĶŖĺħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗœħƟĴŅĨĶģŅĬŐĸŃĪńĬĽĴńĵȮőħĵŒĬ
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮŀŅĪŇ 

¶ ĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĔńĠĝŅȮĔńĠĝĚȮĔĶŃĪƞŀĴ ŏĮƦĬĻŌĬĵƢĔŅĶŒľƟĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭ 
ıŊĝŏĻĶļģĔŇě 3ȮĔ,Ȯ&ĔńĠĝŅȮĔńĠĝĚȮĔĶŃĪƞŀĴ'ȮĪňŗĽŅĴŅĶĩŒľƟĭĶŇĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĪħĽŀĭœħƟĨńŘĚŐĨƞ 
ĨƟĬĬŘņĩŉĚĮĸŅĵĬŘņȮėĶŀĭėĸŋĴĪŋĔıŅĶŅĴŇŏĨŀĶƢĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔńĠĝŅȮĔńĠĝĚȮ
ŐĸŃĔĶŃĪƞŀĴ ĪńŘĚŒĬŏĝŇĚėŋĦĳŅıȮŏĝŇĚĮĶŇĴŅĦȮŐĸŃĨĶĺěĽŀĭėĺŅĴĮĸŀħĳńĵȮĳŅĵŒĨƟĶŃĭĭėŋĦĳŅı
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮISO/IEC 17025 ĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĽŅĶĽņėńĠěŅĔĔĶŃĪƞŀĴ 
ŀŅĪŇȮĪħĽŀĭľŅĮĶŇĴŅĦĽŅĶĽņėńĠȮ&Mitragynine, 5+Hydroxy mitragynine'ȮĪħĽŀĭľŅŏĝŊŘŀěŋĸŇĬĪĶňĵƢ
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ĮĬŏĮƘƨŀĬȮĪħĽŀĭľŅőĸľŃľĬńĔȮ&As, Cd, Hg, Pb) ĪħĽŀĭľŅĽŅĶŏėĴňĔņěńħĻńĨĶŌıŊĝĨĔėƟŅĚ ĪħĽŀĭ 
ľŅĮĶŇĴŅĦĽŅĶıŇļěŅĔŏĝŊŘŀĶŅȮŐĸŃĪħĽŀĭėŋĦĳŅıįĸŇĨĳńĦĤƢŒľƟœħƟĨŅĴĴŅĨĶģŅĬĽŅĔĸ őħĵŒľƟĭĶŇĔŅĶ
ĺŇŏėĶŅŃľƢĪħĽŀĭŐĔƞľĬƞĺĵĚŅĬĳŅĵŒĬȮĳŅĵĬŀĔȮŐĸŃĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬȮSMEs œĮŐĸƟĺĔĺƞŅȮ90 
ľĬƞĺĵĚŅĬȮŏıŊŗŀĝƞĺĵĵĔĶŃħńĭŒľƟįĸŇĨĳńĦĤƢŐĕƞĚĕńĬœħƟŒĬĶŃħńĭĽŅĔĸ ŐĸŃĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶ 
ĔŅĶĬņĽŅĶŀŀĔķĪīŇśĽņėńĠěŅĔĔĶŃĪƞŀĴœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŐıĪĵƢŐĸŃŀŋĨĽŅľĔĶĶĴĪňŗĴň 
ŐĬĺőĬƟĴĽŌĚĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĭĶŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĪħĽŀĭȮŏĮƦĬĻŌĬĵƢŏėĶŊŗŀĚĴŊŀĔĸŅĚŒľƟĭĶŇĔŅĶŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵœħƟ
ĴŅĨĶģŅĬĽŅĔĸȮŀŅĪŇȮŏėĶŊŗŀĚȮEnvironmental scanning electron microscope (ESEM) ŏĮƦĬ
ŏĪėőĬőĸĵňŒľĴƞĽņľĶńĭĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚıŊŘĬįŇĺȮėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚıŊŘĬįŇĺĨńĺŀĵƞŅĚȮ
ĶĺĴĩŉĚĽŅĴŅĶĩĺŇŏėĶŅŃľƢĝĬŇħȮĮĶŇĴŅĦȮŐĸŃĽƞĺĬįĽĴĪŅĚŏėĴňȮ&EDS) ĕŀĚĺńĽħŋĨƞŅĚȮŕȮŏĪėőĬőĸĵňȮESEM 
ĝƞĺĵŒľƟĺŇŏėĶŅŃľƢĪħĽŀĭĨńĺŀĵƞŅĚĪňŗĴňėĺŅĴĝŊŘĬĽŌĚȮĴňĬŘņĴńĬȮėĶňĴȮĨńĺŀĵƞŅĚĝňĺĳŅıȮĶĺĴĪńŘĚĨńĺŀĵƞŅĚ 
ĪňŗœĴƞĬņœĲĲƚŅȮ&Non-conductive specimens) ĬŀĔěŅĔĬňŘĵńĚĴňĶŃĭĭĔŅĶĺńħŐĭĭȮReal time ĽŅĴŅĶĩ
ĭńĬĪŉĔĳŅıŐĭĭȮDigital video œħƟĕĦŃĪņĔŅĶĻŉĔļŅĨńĺŀĵƞŅĚŐĭĭȮIn-situ ĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴ
ıńĥĬŅĚŅĬĺŇěńĵĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬŒĬĮĶŃŏĪĻŒľƟĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬ 
 

Ȯ  
 
&2'ȮĻŌĬĵƢĭĶŇĔŅĶĮĶŉĔļŅĔŅĶŀŀĔŐĭĭŐĸŃĺŇĻĺĔĶĶĴȮ&DECC)ȮŒľƟĭĶŇĔŅĶħƟŅĬĔŅĶŒľƟėņĮĶŉĔļŅȮ 

ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅȮĶĺĴĩŉĚĔŅĶıńĥĬŅĨƟĬŐĭĭȮŏėĶŊŗŀĚěńĔĶȮŐĸŃĞŀĲĨƢŐĺĶƢȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ 
ĚŅĬĺŇĻĺĔĶĶĴȮŏıŊŗŀĽĬńĭĽĬŋĬĚŅĬĺŇěńĵŐĸŃıńĥĬŅŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻȮőħĵȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343 
ĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮŀŅĪŇ 

¶ ŐıĸĨĲŀĶƢĴħƟŅĬŏĔļĨĶŀńěĜĶŇĵŃ ıńĥĬŅőĶĚŏĶŊŀĬıķĔļŅĽĭŅĵȮĝƞĺĵĸħĨƟĬĪŋĬȮĵĔĶŃħńĭŏĔļĨĶĔĶ 
ĵŋėŒľĴƞȮħƟĺĵěŋħŏħƞĬĕŀĚőėĶĚĽĶƟŅĚőĶĚŏĶŊŀĬĪňŗ
ĽŅĴŅĶĩĶŃĭŅĵėĺŅĴĶƟŀĬœħƟŏŀĚőħĵŀŅĻńĵĸĴ
īĶĶĴĝŅĨŇȮĝƞĺĵŐĔƟĮƤĠľŅĔŅĶĽŃĽĴĕŀĚėĺŅĴ
ĶƟŀĬĳŅĵŒĬőĶĚŏĶŊŀĬȮĪņŒľƟĽŅĴŅĶĩĮĸŌĔıŊĝœħƟ
ĨĸŀħĮƖȮĝƞĺĵĸħĨƟĬĪŋĬħƟŅĬĔŅĶŒĝƟıĸńĚĚŅĬȮ
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ĮƤěěŋĭńĬĕĵŅĵįĸĶƞĺĴĔńĭœĶƞŀĚŋƞĬıňĭňĺńĸŏĸƞĵƢȮŐĸŃőĶĚĚŅĬœĺĬƢŒĬŏėĶŊŀĭŋĠĶŀħȮĪňŗĽĬŒěĬņŏĪėőĬőĸĵň
őĶĚŏĶŊŀĬıķĔļŅĽĭŅĵœĮŒĝƟĚŅĬȮĶĺĴĪńŘĚĸĚĬŅĴėĺŅĴĶƞĺĴĴŊŀĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĵŃĸŅ ŏıŊŗŀĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴħƟŅĬŏĔļĨĶŀńěĜĶŇĵŃȮĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚŒľƟŐĔƞŏĻĶļģĔŇěģŅĬĶŅĔ
ĕŀĚĽŅĴěńĚľĺńħĝŅĵŐħĬĳŅėŒĨƟŀĵƞŅĚĵńŗĚĵŊĬ 

¶ ŐıĸĨĲŀĶƢĴħƟŅĬŏėĶŊŗŀĚěńĔĶįĸŇĨŐĸŃŐĮĶĶŌĮŀŅľŅĶȮıńĥĬŅĬĺńĨĔĶĶĴĩńĚħńĔœĕĴńĬŐĭĭĴňĝńŘĬĔĶŀĚ
ıŇŏĻļȮŏıŊŗŀŒĝƟĶƞĺĴĔńĭŀŅľŅĶĶŇĴĪŅĚȮ&Street food)  
ĶŌĮŐĭĭĲŌħĪĶńĔȮ&Food trucks) őħĵŀŀĔŐĭĭ 
ĩńĚĭņĭńħĬŘņŏĽňĵŐĭĭĴňĝńŘĬĔĶŀĚħńĔœĕĴńĬȮŏıŊŗŀěńħĔŅĶŐĸŃ
ĭņĭńħĬŘņŏĽňĵěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶĔƞŀĬĮĸƞŀĵĽŌƞ
ĪƞŀĶŃĭŅĵĬŘņĽŅīŅĶĦŃȮŏıŊŗŀĸħĴĸĳŅĺŃŒĬŐĴƞĬŘņĸņ
ėĸŀĚȮĬĺńĨĔĶĶĴĩńĚħńĔœĕĴńĬŐĭĭĴňĝńŘĬĔĶŀĚıŇŏĻļĪňŗ

ıńĥĬŅĕŉŘĬȮŏĮƦĬŐĭĭĨŇħĨńŘĚĭĬıŊŘĬħŇĬȮĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœħƟĽŃħĺĔȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĔŅĶĔĶŀĚŐĸŃ
ħńĔěńĭĕŀĚŏĽňĵœħƟħňȮŏľĴŅŃĔńĭīŋĶĔŇěĕŅĵŀŅľŅĶȮFood truck, Food trailer ĶĺĴœĮĩŉĚĶƟŅĬėƟŅľĶŊŀ 
ĭŌĪĔŇěĔĶĶĴĨƞŅĚȮŕȮĮƤěěŋĭńĬĬņĶƞŀĚŒĝƟĚŅĬŒĬőėĶĚĔŅĶıńĥĬŅĻńĔĵĳŅıįŌƟĮĶŃĔŀĭĔŅĶŏıŊŗŀĔŅĶĕńĭŏėĸŊŗŀĬ
ĔŅĶĪƞŀĚŏĪňŗĵĺĽňĕŅĺĽŌƞėĺŅĴĵńŗĚĵŊĬȮŴĨĸŅħĪƞŀĚŏĪňŗĵĺĽňŏĕňĵĺŵȮ&BCG Model) ĕŀĚěńĚľĺńħĽĴŋĪĶĮĶŅĔŅĶȮ
ĽĬńĭĽĬŋĬĔŅĶŒĝƟŏĪėőĬőĸĵňŐĔƟœĕĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴȮěŋħĮĶŃĔŅĵŒľƟĴňĔŅĶĭĶŇľŅĶěńħĔŅĶĨĸŅħĪƞŀĚŏĪňŗĵĺȮ
ĽŀħėĸƟŀĚĔńĭȮBCG Model ĬņĽŌƞĔŅĶĪƞŀĚŏĪňŗĵĺŒĬıŊŘĬĪňŗŀĵƞŅĚĵńŗĚĵŊĬ 
 
(3'ȮĻŌĬĵƢĪħĽŀĭĪŅĚıŇļĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅȮ&TBES) ŏĮƦĬľĬƞĺĵĚŅĬŒľƟĭĶŇĔŅĶĪħĽŀĭħƟŅĬıŇļĺŇĪĵŅȮ

ĝňĺĺŇĪĵŅȮŐĸŃķĪīŇśĪŅĚĝňĺĳŅıĕŀĚįĸŇĨĳńĦĤƢȮħƟĺĵĺŇīňĴŅĨĶģŅĬȮISO ŐĸŃĺŇīňĨŅĴŐĬĺĪŅĚĔŅĶĪħĽŀĭ 
ėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŏėĴňĕŀĚȮOECD (Organization for Economic Cooperation and Development) 
ĶĺĴĩŉĚĴŅĨĶģŅĬŀŊŗĬȮŕȮħƟĺĵĔĶŃĭĺĬĔŅĶĨŅĴĶŃĭĭėŋĦĳŅıĽŅĔĸȮĞŉŗĚŏĮƦĬėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴ
ĕŀĚœĪĵȮŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢȮőħĵȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬȮ
ħńĚĬňŘ 

¶ ĭĶŇĔŅĶĪħĽŀĭĽņľĶńĭĔĸŋƞĴįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŒľƟĭĶŇĔŅĶĪħĽŀĭėĺŅĴŏĕƟŅĔńĬœħƟĪŅĚĝňĺĳŅıȮ
&Biocompatibility) ĕŀĚŏėĶŊŗŀĚĴŊŀŐıĪĵƢŒĬĔĸŋƞĴȮSurface device ŒľƟĔńĭĳŅėĶńģŐĸŃŏŀĔĝĬȮŏĝƞĬȮ 
ĔŅĶĪħĽŀĭėĺŅĴŏĮƦĬıŇļĨƞŀŏĞĸĸƢȮ&Cytotoxicity) ĨŅĴĴŅĨĶģŅĬŒĬȮISO /.771+3ȮŐĸŃœħƟĕĵŅĵ 
ĕňħėĺŅĴĽŅĴŅĶĩĔŅĶŒľƟĭĶŇĔŅĶħƟĺĵĴŅĨĶģŅĬĺŇīňŒľĴƞȮISO /.771Ȯseries œħƟŐĔƞȮĔŅĶĪħĽŀĭėĺŅĴ 
ĶŃėŅĵŏėŊŀĚȮ&Test for irritation) ĨŅĴĴŅĨĶģŅĬȮISO /.771+01ȮőħĵŒĝƟŏĬŊŘŀŏĵŊŗŀĽŅĴĴŇĨŇĪňŗĽĶƟŅĚěŅĔ
įŇĺľĬńĚĝńŘĬĬŀĔĕŀĚĴĬŋļĵƢȮ&Reconstructed human epidermis) ĪňŗįƞŅĬĔŅĶĶńĭĶŀĚőħĵȮECVAM 
(The European Centre for the Validation of Alternative Methods) ĨńĺŀĵƞŅĚĺńĽħŋŐĸŃ
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įĸŇĨĳńĦĤƢŏėĶŊŗŀĚĴŊŀŐıĪĵƢĪňŗœħƟĪņĔŅĶĪħĽŀĭȮœħƟŐĔƞȮĺńĽħŋĪħŐĪĬĔĶŃħŌĔȮMicroneedles ŐĸŃȮPPE 
ĪŅĚĔŅĶŐıĪĵƢȮŏĮƦĬĨƟĬ 

¶ ĭĶŇĔŅĶĪħĽŀĭĽņľĶńĭĔĸŋƞĴįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽņŀŅĚŐĸŃĽĴŋĬœıĶȮŒľƟĭĶŇĔŅĶĪħĽŀĭįĸŇĨĳńĦĤƢ
ŏėĶŊŗŀĚĽņŀŅĚŐĸŃĽŅĶĽĔńħĽĴŋĬœıĶĪňŗŒĝƟĪŅĚįŇĺľĬńĚĨŅĴŐĬĺĪŅĚĮĢŇĭńĨŇĕŀĚȮOECD ŀŅĪŇȮĔŅĶĪħĽŀĭ
ėĺŅĴŏĮƦĬıŇļŏĭŊŘŀĚĨƟĬĨƞŀŏĞĸĸƢįŇĺľĬńĚĽņľĶńĭĨńĺŀĵƞŅĚĽŅĶĽĔńħĽĴŋĬœıĶȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŒĬĕńŘĬĨŀĬ 
ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮĔŅĶĪħĽŀĭĔŅĶĶŃėŅĵŏėŊŀĚĨƞŀįŇĺľĬńĚħƟĺĵĺŇīňȮOEDC TG 217ȮĽņľĶńĭįĸŇĨĳńĦĤƢ
ŏėĶŊŗŀĚĽņŀŅĚȮĔŅĶĪħĽŀĭėĺŅĴœĺĨƞŀĔŅĶĔĶŃĨŋƟĬŀŅĔŅĶŐıƟĪŅĚįŇĺľĬńĚĕŀĚĽŅĶĽĔńħĽĴŋĬœıĶħƟĺĵĺŇīňȮ
OECD TG 220E ŐĸŃĔŅĶĪħĽŀĭĔŅĶĶŃėŅĵŏėŊŀĚĨƞŀħĺĚĨŅĕŀĚįĸŇĨĳńĦĤƢĮĶŃŏĳĪĽĭŌƞŏľĸĺŐĸŃ 
ŐĝĴıŌĽņľĶńĭŏħŖĔĨŅĴĺŇīňȮOECD TG 270ȮŐĸŃėĺŅĴŏĮƦĬıŇļŏĴŊŗŀĩŌĔŏľĬňŗĵĺĬņħƟĺĵŐĽĚĵŌĺňĕŀĚ 
ĽŅĶĪňŗıńĥĬŅĕŉŘĬŏıŊŗŀŒĝƟŏĮƦĬĽƞĺĬĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚĽņŀŅĚħƟĺĵĺŇīňȮOECD TG 21ȮĬŀĔěŅĔĬňŘ 
ĵńĚŒľƟĭĶŇĔŅĶĪħĽŀĭķĪīŇśĪŅĚĝňĺĳŅıĕŀĚĽŅĶĽĔńħĽĴŋĬœıĶŐĸŃĽŅĶĽņėńĠĪňŗŒĝƟŒĬŏėĶŊŗŀĚĽņŀŅĚȮŏĝƞĬ 
ĔŅĶĪħĽŀĭķĪīŇśĔŅĶĵńĭĵńŘĚĔŅĶĽĶƟŅĚŏĴŖħĽňĕŀĚįŇĺľĬńĚȮŐĸŃĔŅĶĪħĽŀĭķĪīŇśĮĔĮƚŀĚŏĞĸĸƢěŅĔŐĽĚĵŌĺňȮ
ŏĮƦĬĨƟĬȮıĶƟŀĴĪńŘĚĻŉĔļŅŐĸŃıńĥĬŅĺŇīňĔŅĶĪħĽŀĭŒľĴƞȮŕȮőħĵŏĮĶňĵĭŏĪňĵĭĔńĭľĬƞĺĵĚŅĬĸńĔļĦŃ
ŏħňĵĺĔńĬŒĬĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĻńĔĵĳŅıĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽņŀŅĚŐĸŃĽĴŋĬœıĶ
œĪĵŒľƟĴňėŋĦĳŅıŏĪňĵĭŏĪƞŅĔńĭĴŅĨĶģŅĬŒĬĶŃħńĭĽŅĔĸ 
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1,2,1ȮĔŅĶıńĥĬŅŐĸŃĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵȮResearch Development Innovation (RDI) 

ĭĶŇľŅĶĔŅĶĺŇěńĵŏıŊŗŀĨŀĭĽĬŀĚŐĸŃĽĬńĭĽĬŋĬĵŋĪīĻŅĽĨĶƢĺŇěńĵĕŀĚĮĶŃŏĪĻȮŀŅĪŇȮĵŋĪīĻŅĽĨĶƢ 
ĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěȮBCG ĔŅĶĺŇěńĵĨŅĴŏĮƚŅľĴŅĵŐĸŃŐįĬĔĸĵŋĪīƢȮĕŀĚȮĽĺĪĝ,ȮĔŅĶĺŇěńĵĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĳŅėĶńģȮŐĸŃĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĺŇěńĵĔńĭľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃĽĶƟŅĚįĸĔĶŃĪĭ
ĨƞŀĮĶŃŏĪĻȮĶĺĴĪńŘĚȮĔŅĶıńĥĬŅĔĸŋƞĴĬńĔĺŇěńĵŐĔĬĬņŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵĳŅĵŒĬĮĶŃŏĪĻȮĞŉŗĚĔŅĶĭĶŇľŅĶ 
ĔŅĶĺŇěńĵĬňŘĵńĚħņŏĬŇĬĔŅĶėĺĭėŌƞœĮĔńĭĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶěńħĔŅĶ 
ŏıŊŗŀėĺĭėŋĴėŋĦĳŅıĚŅĬĺŇěńĵŐĸŃŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮĔĢľĴŅĵȮĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭ 
ĪňŗŏĔňŗĵĺĕƟŀĚȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ 

1,2,1,/ȮĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĳŅėĶńģ 

ĨŅĴĪňŗėĦŃĶńģĴĬĨĶňœħƟĴňĴĨŇŏľŖĬĝŀĭĕƟŀŏĽĬŀĔŅĶĵĔĶŃħńĭĔŅĶĺŇěńĵȮıńĥĬŅȮŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀ 
ŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮįƞŅĬĔĸœĔĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĬĺńĨĔĶĶĴĪňŗĴŅěŅĔėĺŅĴĨƟŀĚĔŅĶ 
ŒĝƟĚŅĬĕŀĚĳŅėĶńģȮőħĵĴňĶŃŏĭňĵĭĽņĬńĔĬŅĵĔĶńģĴĬĨĶňȮĺƞŅħƟĺĵĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĳŅėĶńģȮĮĶŃĔŅĻŒĬĶŅĝĔŇěěŅĬŋŏĭĔļŅȮŏĴŊŗŀĺńĬĪňŗȮ/0ȮĔŋĴĳŅıńĬīƢȮ0340ȮĬńŘĬȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĽĺĪĝ,Ȯ
œħƟħņŏĬŇĬĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸńĔħńĬŒľƟŏĔŇħĔŅĶŒĝƟĬĺńĨĔĶĶĴȮĨŅĴĶŃŏĭňĵĭĽņĬńĔĬŅĵĔĶńģĴĬĨĶňĺƞŅħƟĺĵĔŅĶ
ıńĥĬŅĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĶńģȮħńĚĬňŘ 

¶ ĔŅĶįĸńĔħńĬŒľƟŏĔŇħĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŒĬľĬƞĺĵĚŅĬĳŅėĶńģȮőħĵĽŊŗŀĽŅĶȮĮĶŃĝŅĽńĴıńĬīƢȮ
ŐĸŃĮĶŃĝŋĴľŅĶŊŀĔńĭľĬƞĺĵĚŅĬĳŅėĶńģȮŏıŊŗŀŒľƟœħƟĕƟŀėŇħŏľŖĬ-ĕƟŀŏĽĬŀŐĬŃȮŏĝŊŗŀĴőĵĚĔĸœĔĔŅĶĽĬńĭĽĬŋĬĺŇěńĵ
ıńĥĬŅĬĺńĨĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮĽņľĶńĭŒĝƟįĸńĔħńĬĔŅĶıńĥĬŅőěĪĵƢĺŇěńĵĶƞĺĴĔńĬȮĶĺĴĪńŘĚĸħĮƤĠľŅŀŋĮĽĶĶėŒĬ 
ĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮěņĬĺĬȮ10ȮľĬƞĺĵĚŅĬȮœħƟŐĔƞȮ1) ĽĩŅĭńĬĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĺĺ,'ȮŒĬĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėńħŏĸŊŀĔőėĶĚĔŅĶĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶ 
ĕŀĚĳŅėĶńģȮĕŀĚȮĽĺĪĝ,ȮŏĴŊŗŀĺńĬĪňŗȮ1/ ĴĔĶŅėĴȮ0343ȮőħĵĪňŗĮĶŃĝŋĴĴňĮĶŃŏħŖĬėņĩŅĴŏĔňŗĵĺĔńĭĮĶŃŏĳĪ 
ĕŀĚőėĶĚĔŅĶĪňŗěŃŒĝƟĔĸœĔĳŅĵŒĨƟĶŃŏĭňĵĭĽņĬńĔĬŅĵĔłȮŒĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮŐľĸƞĚĚĭĮĶŃĴŅĦȮĔŅĶĕŉŘĬ
ĪŃŏĭňĵĬŏĮƦĬľĬƞĺĵĚŅĬĶńĭĪņőėĶĚĔŅĶȮŐĸŃĔŅĶěńħĔŅĶĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃŐĬĺĪŅĚĔŅĶĬņįĸĚŅĬ
ĬĺńĨĔĶĶĴĪňŗœħƟœĮŒĝƟĮĶŃőĵĝĬƢŒĬĺĚĔĺƟŅĚ 2) ĽņĬńĔĚŅĬıńĥĬŅīŋĶĔĶĶĴĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Ľıīŀ,'Ȯ 
1'ȮĽņĬńĔĚŅĬĽĳŅĬőĵĭŅĵĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŐľƞĚĝŅĨŇȮ&Ľŀĺĝ,'ȮŒĬĪňŗĮĶŃĝŋĴ
ėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėńħŏĸŊŀĔőėĶĚĔŅĶĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĶńģȮĕŀĚȮĽĺĪĝ,ȮŏĴŊŗŀĺńĬĪňŗȮ 
5ȮĔŋĴĳŅıńĬīƢȮ0343ȮőħĵĪňŗĮĶŃĝŋĴĴňĮĶŃŏħŖĬėņĩŅĴŏĔňŗĵĺĔńĭŐľĸƞĚĚĭĮĶŃĴŅĦŐĸŃŐĬĺĪŅĚĔŅĶĽƞĚėņĕŀ
ĚĭĮĶŃĴŅĦĮĶŃěņĮƖŏıŊŗŀĬņĴŅŒĝƟħņŏĬŇĬőėĶĚĔŅĶȮĶĺĴĪńŘĚŐĬĺĪŅĚ-ĔĸœĔĔŅĶħņŏĬŇĬĚŅĬőėĶĚĔŅĶĬĺńĨĔĶĶĴ 
ĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĶńģĕŀĚľĬƞĺĵĚŅĬŏěƟŅĕŀĚőėĶĚĔŅĶȮŐĸŃĶŃŏĭňĵĭłȮŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚĪňŗľĬƞĺĵĚŅĬĶńĭĪņ
őėĶĚĔŅĶĨƟŀĚŒĝƟħņŏĬŇĬĚŅĬĺŇěńĵıńĥĬŅŏĴŊŗŀőėĶĚĔŅĶœħƟĶńĭŀĬŋĴńĨŇěŅĔľĬƞĺĵĚŅĬĶńģŏěƟŅĕŀĚőėĶĚĔŅĶŏĶňĵĭĶƟŀĵŐĸƟĺȮ
2) ĔĶĴĔŅĶŐıĪĵƢȮŏĴŊŗŀĺńĬĪňŗȮ/ ŏĴļŅĵĬȮ0343 őħĵĴňŀīŇĭħňĔĶĴĔŅĶŐıĪĵƢȮįŌƟŀņĬĺĵĔŅĶĽņĬńĔħŇěŇĪńĸĔŅĶŐıĪĵƢȮ
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ŐĸŃŏěƟŅľĬƟŅĪňŗĕŀĚĔĶĴĔŅĶŐıĪĵƢȮ
ŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĞŉŗĚĔĶĴĔŅĶŐıĪĵƢĴň
ėĺŅĴŏľŖĬĺƞŅȮĶŃŏĭňĵĭĽņĬńĔĬŅĵĔłȮ
ĬňŘŏĮƦĬĔĸœĔĪŅĚŏĸŊŀĔĪňŗħňȮŐĸŃŀŅěĴň
ėĺŅĴŏĮƦĬœĮœħƟĪňŗěŃħņŏĬŇĬőėĶĚĔŅĶ
ĪňŗŏĮƦĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĪňŗŏĮƦĬ

ėĺŅĴĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬŒĬŀĬŅėĨȮ3) ŀĚėƢĔŅĶĭĶŇľŅĶĔŅĶıńĥĬŅıŊŘĬĪňŗıŇŏĻļŏıŊŗŀĔŅĶĪƞŀĚŏĪňŗĵĺŀĵƞŅĚ
ĵńŗĚĵŊĬȮ&ŀıĪ,'ȮŏĴŊŗŀĺńĬĪňŗȮ22 ĴŇĩŋĬŅĵĬȮ2565 őħĵĴňįŌƟŀņĬĺĵĔŅĶĔŀĚĵŋĪīĻŅĽĨĶƢŐĸŃŐįĬĚŅĬȮŐĸŃŏěƟŅľĬƟŅĪňŗ 
ŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĞŉŗĚȮŀıĪ,ȮŏľŖĬĺƞŅĶŃŏĭňĵĭĽņĬńĔĬŅĵĔłȮĬňŘŏĮƦĬĔĸœĔŏĽĶŇĴŒľƟľĬƞĺĵĚŅĬĶńģĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦ
ŏıŊŗŀıńĥĬŅĬĺńĨĔĶĶĴŒĝƟŒĬľĬƞĺĵĚŅĬȮĞŉŗĚĔŅĶħņŏĬŇĬĔŅĶőėĶĚĔŅĶĽŅĴŅĶĩĔņľĬħŒľƟėĶŀĭėĸŋĴĨńŘĚŐĨƞ 
ĔŅĶŀŀĔŐĭĭȮıńĥĬŅĨƟĬŐĭĭįĸŇĨĳńĦĤƢȮľĶŊŀĶŃĭĭȮěĬĔĶŃĪńŗĚĪħĽŀĭĔŅĶŒĝƟĚŅĬěĶŇĚȮĪńŘĚĬňŘȮŀıĪ,ȮŀŅěĨƟŀĚ
ĽņĶĺěĕƟŀĴŌĸőěĪĵƢĺŇěńĵ-ėĺŅĴĨƟŀĚĔŅĶȮĮĶŃĔŀĭĔńĭĬőĵĭŅĵĕŀĚľĬƞĺĵĚŅĬȮĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
ėĺŅĴŏĮƦĬœĮœħƟĪňŗěŃħņŏĬŇĬőėĶĚĔŅĶŒĬŀĬŅėĨĨƞŀœĮȮ4'ȮĔĶĴıĸĻŉĔļŅȮŏĴŊŗŀĺńĬĪňŗȮ/ȮĔĶĔġŅėĴȮ0343ȮőħĵĴň
įŌƟŀņĬĺĵĔŅĶĔŀĚĵŋĪīĻŅĽĨĶƢŐĸŃŐįĬĚŅĬȮŐĸŃŏěƟŅľĬƟŅĪňŗŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĞŉŗĚĪňŗĮĶŃĝŋĴĴňĮĶŃŏħŖĬėņĩŅĴŏıŇŗĴŏĨŇĴ
ŏĔňŗĵĺĔńĭŐľĸƞĚĚĭĮĶŃĴŅĦȮĸńĔļĦŃĕŀĚőěĪĵƢĺŇěńĵĬĺńĨĔĶĶĴȮŐĸŃĔĶŃĭĺĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮĶĺĴĪńŘĚœħƟŒľƟ
ĕƟŀĴŌĸőěĪĵƢ-őėĶĚĔŅĶĪňŗĴňŐįĬěŃħņŏĬŇĬĔŅĶȮŐĸŃŀŅěěŃŀĵŌƞŒĬĕŀĭŏĕĨĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ľĬƞĺĵĚŅĬœħƟȮ5'ȮŀĚėƢĔŅĶėĸńĚĽŇĬėƟŅȮ&ŀėĽ,'ȮŏĴŊŗŀĺńĬĪňŗȮ3ȮĔĶĔġŅėĴȮ0343ȮőħĵĴňįŌƟĭĶŇľŅĶȮŐĸŃŏěƟŅľĬƟŅĪňŗ 
ŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĞŉŗĚȮŀėĽ,ȮĴňėĺŅĴŏľŖĬĺƞŅĔĸœĔĬňŘŀŅěŏĽĶŇĴľĶŊŀĽŀħĶńĭĔńĭőěĪĵƢĺŇěńĵĬĺńĨĔĶĶĴĪňŗĴň 
ŐįĬěŃħņŏĬŇĬĚŅĬȮŐĸŃŀĵŌƞĶŃľĺƞŅĚľŅĶŊŀĔńĭľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĬņĴŅŒĝƟŏĽĶŇĴĳŅĶĔŇěľĸńĔħƟŅĬıńĥĬŅ
įĸŇĨĳńĦĤƢįĸńĔħńĬĝƞŀĚĪŅĚěńħěņľĬƞŅĵȮŐĸŃĽĶƟŅĚĶŅĵœħƟŒľƟĔńĭŏėĶŊŀĕƞŅĵŏĔļĨĶĔĶľĶŊŀĺŇĽŅľĔŇěĝŋĴĝĬȮĪńŘĚĬňŘœħƟ
ĴŀĭľĴŅĵŒľƟŏěƟŅľĬƟŅĪňŗĮĶŃĽŅĬĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏĔňŗĵĺĔńĭĔŅĶĵŊŗĬėņĕŀĚĭĮĶŃĴŅĦĮĶŃěņĮƖĽņľĶńĭőėĶĚĔŅĶ
ıńĥĬŅĬĺńĨĔĶĶĴĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶĕŀĚȮŀėĽ,ȮĨƞŀœĮȮ6) ĔĶĴĔŇěĔŅĶĽĨĶňŐĸŃĽĩŅĭńĬėĶŀĭėĶńĺȮ&Ľė,'Ȯ 
ŏĴŊŗŀĺńĬĪňŗȮ27 ĔĶĔġŅėĴȮ2565 őħĵ
ĴňįŌƟŀņĬĺĵĔŅĶĔŀĚĵŋĪīĻŅĽĨĶƢŐĸŃ
ŐįĬĚŅĬȮįŌƟŀņĬĺĵĔŅĶĔĸŋƞĴĺŇěńĵŐĸŃ
ĨŇħĨŅĴĮĶŃŏĴŇĬįĸȮŐĸŃŏěƟŅľĬƟŅĪňŗ
ŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĞŉŗĚȮĽė,ȮĴňėĺŅĴŏľŖĬ
ĺƞŅĶŃŏĭňĵĭĽņĬńĔĬŅĵĔłȮĬňŘŏĮƦĬ
ĔĸœĔĪŅĚŏĸŊŀĔĪňŗħňȮŐĸŃĴňėĺŅĴĽĬŒěĬĺńĨĔĶĶĴĕŀĚľĬƞĺĵĚŅĬŀŊŗĬĪňŗŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶȮĶĺĴĪńŘĚĴňėņĩŅĴ
ŏĔňŗĵĺĔńĭŐĬĺĪŅĚĔŅĶĵŊŗĬėņĕŀĚĭĮĶŃĴŅĦȮĔĶŃĭĺĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶȮŐĸŃœħƟŒľƟĕƟŀĴŌĸ
ĨńĺŀĵƞŅĚőěĪĵƢĺŇěńĵěŅĔľĬƞĺĵŏėĶŊŀĕƞŅĵȮĪńŘĚĬňŘĽņľĶńĭėĺŅĴŏĮƦĬœĮœħƟĪňŗěŃĵŊŗĬėņĕŀĚĭĮĶŃĴŅĦĬńŘĬȮěņŏĮƦĬĨƟŀĚ
ıŇěŅĶĦŅĬőĵĭŅĵĳŅĵŒĬľĬƞĺĵĚŅĬĶƞĺĴħƟĺĵȮ7'ȮĽĩŅĭńĬŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ
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&ĽĪĬ,'ȮŏĴŊŗŀĺńĬĪňŗȮ/3ȮĽŇĚľŅėĴȮ0343ȮőħĵĴňįŌƟŀņĬĺĵĔŅĶȮĶŀĚįŌƟŀņĬĺĵĔŅĶȮŐĸŃŏěƟŅľĬƟŅĪňŗŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĞŉŗĚȮ
ĽĪĬ,ȮĴňėĺŅĴŏľŖĬĺƞŅĶŃŏĭňĵĭĽņĬńĔĬŅĵĔłȮĬňŘŏĮƦĬĔĸœĔĪŅĚŏĸŊŀĔĪňŗĽƞĚŏĽĶŇĴŒľƟľĬƞĺĵĚŅĬĽŅĴŅĶĩĽĬńĭĽĬŋĬ 
ĪŋĬĺŇěńĵıńĥĬŅĬĺńĨĔĶĶĴĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĬŏŀĚœħƟȮȮőħĵĴňėņĩŅĴŏĔňŗĵĺĔńĭĔŅĶĵŊŗĬėņĕŀĚĭĮĶŃĴŅĦȮ
ĔĶŃĭĺĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮĔŅĶĕŉŘĬĪŃŏĭňĵĬľĬƞĺĵĚŅĬĪňŗĶńĭĪņőėĶĚĔŅĶȮĔŅĶĶƞĺĴĺŇěńĵıńĥĬŅĔńĭĭŋėĸŅĔĶ
ĳŅĵĬŀĔȮŐĸŃėĺŅĴŏĮƦĬŏěƟŅĕŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗŏĔŇħĕŉŘĬĳŅĵŒĨƟőėĶĚĔŅĶȮ/.'ȮĔĶĴĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅ
ėŋĦĳŅıĝňĺŇĨėĬıŇĔŅĶȮ&ıĔ,'ȮŏĴŊŗŀĺńĬĪňŗȮ02ȮĔńĬĵŅĵĬȮ0343ȮőħĵĴňȮįŌƟŀņĬĺĵĔŅĶĔŀĚȮįŌƟŀņĬĺĵĔŅĶĔĸŋƞĴȮŐĸŃ
ŏěƟŅľĬƟŅĪňŗŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮőħĵįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴĴňĮĶŃŏħŖĬėņĩŅĴŏĔňŗĵĺĔńĭŐľĸƞĚĭĮĶŃĴŅĦȮŐĬĺĪŅĚĔŅĶĵŊŗĬ 
ėņĕŀĚĭĮĶŃĴŅĦĮĶŃěņĮƖȮ
ĔĶŃĭĺĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮ
ŏŀĔĽŅĶĮĶŃĔŅĻĶńĭĕƟŀŏĽĬŀ
őėĶĚĔŅĶȮĶĺĴĪńŘĚĵĔĨńĺŀĵƞŅĚ
őěĪĵƢĺŇěńĵ-ėĺŅĴĨƟŀĚĔŅĶ
ĬĺńĨĔĶĶĴěŅĔľĬƞĺĵĚŅĬĵƞŀĵ
ľŅĶŊŀŐĸĔŏĮĸňŗĵĬĕƟŀėŇħŏľŖĬĶƞĺĴĔńĬȮ 

 

¶ ĔŅĶŒľƟėņĮĶŉĔļŅŐĔƞľĬƞĺĵĚŅĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĔĸœĔĔŅĶıńĥĬŅĬĺńĨĔĶĶĴ 
ĨŅĴėĺŅĴĨƟŀĚĔŅĶĳŅėĶńģȮ'ȮěņĬĺĬȮ/ ľĬƞĺĵĚŅĬȮœħƟŐĔƞȮĽņĬńĔĚŅĬĽĩŇĨŇŐľƞĚĝŅĨŇȮ&ĽĽĝ,'ȮĞŉŗĚĴňőěĪĵƢ 
ėĺŅĴĨƟŀĚĔŅĶĪňŗĽŅĴŅĶĩħņŏĬŇĬĔŅĶĳŅĵŒĨƟőėĶĚĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĶńģœħƟȮěŉĚěńħĪņ
ľĬńĚĽŊŀĩŉĚĽņĬńĔĚĭĮĶŃĴŅĦȮŏıŊŗŀľŅĶŊŀŏĔňŗĵĺĔńĭĔŅĶőŀĬŏĮĸňŗĵĬŐĮĸĚľĴĺħĚĭĮĶŃĴŅĦȮŐĸŃĔŅĶĽƞĚ 
ėņĕŀĚĭĮĶŃĴŅĦȮĮĶŃěņĮƖȮı,Ļ,Ȯ0344ȮĞŉŗĚȮĽĺĪĝ,ȮœħƟĮĶŃĽŅĬĚŅĬĔńĭĪńŘĚĽņĬńĔĚĭĮĶŃĴŅĦȮŐĸŃȮĽĽĝ,Ȯőħĵ 
ĔŅĶőŀĬŏĮĸňŗĵĬŐĮĸĚľĴĺħĚĭĮĶŃĴŅĦĽŅĴŅĶĩŏĽĬŀįŌƟĭĶŇľŅĶľĬƞĺĵĚŅĬıŇěŅĶĦŅœħƟľŅĔĺńĨĩŋĮĶŃĽĚėƢŐĸŃ
ŏĮƚŅľĴŅĵĕŀĚőėĶĚĔŅĶœĴƞŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŀŅěĕŀėņĮĶŉĔļŅĔńĭĔĶĴĭńĠĝňĔĸŅĚŏıŇŗĴŏĨŇĴȮĶĺĴĪńŘĚĽŅĴŅĶĩĽƞĚėņ
ĕŀĚĭĮĶŃĴŅĦĮĶŃěņĮƖœħƟȮȮ 

¶ ĔŅĶĶńĭħņŏĬŇĬĔŅĶľĶŊŀĴňĽƞĺĬĶƞĺĴŒĬőėĶĚĔŅĶȮœħƟŐĔƞȮ/'ȮőėĶĚĔŅĶĨŅĴőěĪĵƢĺŇěńĵĕŀĚ 
ĔŀĚėĺĭėŋĴėŋĦĳŅıĴŅĨĶģŅĬŀŋĮĔĶĦƢœĲĲƚŅȮ&ĔĴŀ,'ȮĕŀĚĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮ&ĔĲĳ,'ȮĪňŗĨƟŀĚĔŅĶıńĥĬŅ 
ĸŌĔĩƟĺĵĜĬĺĬœĲĲƚŅŏıŊŗŀŐĔƟĮƤĠľŅĴĸĳŅĺŃȮĞŉŗĚȮĽĺĪĝ,ȮĶńĭŏĮƦĬįŌƟĭĶŇľŅĶőėĶĚĔŅĶȮŐĸŃĶƞĺĴħņŏĬŇĬĔŅĶŏĝŊŗŀĴőĵĚ
ĔĸœĔĭĶŇľŅĶőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮĨńŘĚŐĨƞĔĶŃĭĺĬĔŅĶĶńĭĕƟŀŏĽĬŀőėĶĚĔŅĶȮĮĶŃŏĴŇĬĕƟŀŏĽĬŀőėĶĚĔŅĶ 
ěĬıŇěŅĶĦŅėńħŏĸŊŀĔőėĶĚĔŅĶȮĨŇħĨŅĴĮĶŃŏĴŇĬįĸȮĶĺĴĪńŘĚħņŏĬŇĬĔŅĶĺŇěńĵĳŅĵŒĨƟőėĶĚĔŅĶĺŇěńĵȮŴĔŅĶıńĥĬŅ 
įŇĺŏėĸŊŀĭĸŌĔĩƟĺĵĜĬĺĬœĲĲƚŅĝĬŇħıŀĶƢĞŏĸĬĪňŗĴňėŋĦĽĴĭńĨŇĪņėĺŅĴĽŃŀŅħĨńĺŏŀĚŵȮőħĵĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃŐĸŃ

ĺńĽħŋŐľƞĚĝŅĨŇȮ&MTEC'ȮĽĺĪĝ,ȮĮƤěěŋĭńĬ
ěńħĪņĭńĬĪŉĔĕƟŀĨĔĸĚŐĸŃĸĚĬŅĴŏĶňĵĭĶƟŀĵ
ŐĸƟĺȮœħƟŐĔƞȮĭńĬĪŉĔĕƟŀĨĔĸĚħņŏĬŇĬĔŅĶ
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őėĶĚĔŅĶȮĭńĬĪŉĔĕƟŀĨĔĸĚįŌƟĶƞĺĴőėĶĚĔŅĶȮŐĸŃĭńĬĪŉĔĕƟŀĨĔĸĚįŌƟĭĶŇľŅĶőėĶĚĔŅĶȮőħĵŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬőėĶĚĔŅĶȮ 
ĴňĔŅĶĨŇħĨŅĴőėĶĚĔŅĶőħĵėĦŃĔĶĶĴĔŅĶĨŇħĨŅĴįĸőėĶĚĔŅĶȮŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮĶĺĴĪńŘĚŒľƟĕƟŀėŇħŏľŖĬ-
ĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀŋĮĽĶĶėĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒľƟőėĶĚĔŅĶħņŏĬŇĬĚŅĬĺŇěńĵıńĥĬŅœħƟĨŅĴŏĮƚŅľĴŅĵ 
ĪňŗĺŅĚœĺƟ 0'ȮőėĶĚĔŅĶĨŅĴőěĪĵƢĺŇěńĵĕŀĚȮĽĺĪĝ,ȮĪňŗĨƟŀĚĔŅĶıńĥĬŅĶŃĭĭĽĴŋħĭńĬĪŉĔĚŅĬĺŇěńĵĶŌĮŐĭĭ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Electronic Lab notebook)ȮŐĸŃıńĥĬŅĶŃĭĭĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĕŀĚ
ŀĚėƢĔĶȮ&Open source ERP' ĽņľĶńĭĮĶŃĵŋĔĨƢŒĝƟŒĬŀĚėƢĔĶȮĞŉŗĚœħƟħņŏĬŇĬĔŅĶĮĶŃĔŅĻĶńĭĕƟŀŏĽĬŀőėĶĚĔŅĶȮŐĸŃ
ėńħŏĸŊŀĔőėĶĚĔŅĶőħĵėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėńħŏĸŊŀĔőėĶĚĔŅĶȮőħĵĴňőėĶĚĔŅĶĪňŗœħƟĶńĭŀĬŋĴńĨŇħņŏĬŇĬĔŅĶȮěņĬĺĬȮ
0ȮőėĶĚĔŅĶȮœħƟŐĔƞȮ/'ȮőėĶĚĔŅĶĶŃĭĭĭĶŇľŅĶěńħĔŅĶĽĴŋħĭńĬĪŉĔĚŅĬĺŇěńĵŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
őħĵĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ ĮƤěěŋĭńĬŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶȮĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶħņŏĬŇĬĚŅĬȮėŊŀȮĮĶńĭĮĶŋĚ
ĶŃĭĭȮERP Pabi 0,0ȮŒľƟĮĶŃĴĺĸįĸœħƟĶĺħŏĶŖĺĕŉŘĬȮŐĸŃŏĝŊŗŀĴőĵĚĔńĭĶŃĭĭŀŊŗĬȮŕȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅı 
ĔŅĶĪņĚŅĬȮĶĺĴĩŉĚŀĵŌƞĶŃľĺƞŅĚıńĥĬŅőĴħŌĸĶŃĭĭıńĽħŋŒľƟĶŀĚĶńĭĔŅĶĸĚĬŅĴŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĭŋėėĸ
ĳŅĵŒĬȮŏıŊŗŀŏĨĶňĵĴĪħĽŀĭĔŅĶŒĝƟĚŅĬĶŃĭĭĨƞŀœĮȮŐĸŃȮ0' őėĶĚĔŅĶıńĥĬŅĮĶńĭĮĶŋĚĶŃĭĭȮOpen source 
ERPȮŏĺŀĶƢĝńĬŒľĴƞĽņľĶńĭȮĽĺĪĝ, őħĵİƙŅĵĕƟŀĴŌĸŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĽĺĪĝ,ȮĮƤěěŋĭńĬŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶȮ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶħņŏĬŇĬĚŅĬȮėŊŀȮœħƟĕƟŀĔņľĬħėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĚŅĬĽņľĶńĭĬņœĮŀŀĔŐĭĭĶŃĭĭȮ
ĶĺĴĪńŘĚȮıńĥĬŅőĴħŌĸĕŀĚĶŃĭĭĭĶŇľŅĶěńħĔŅĶĽĴŋħĭńĬĪŉĔĚŅĬĺŇěńĵŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮěņĬĺĬȮ2ȮőĴħŌĸȮœħƟŐĔƞȮőĴħŌĸ
ĭĶŇľŅĶěńħĔŅĶįŌƟŒĝƟŐĸŃĸŖŀĔŀŇĬĶŃĭĭȮŐĸŃőĴħŌĸĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸĚŅĬĺŇěńĵȮőħĵěŃĽŅīŇĨŐĸŃĪħĽŀĭ 
ĔŅĶŒĝƟĚŅĬĕŀĚĪńŘĚȮ2ȮőĴħŌĸĬňŘȮıĶƟŀĴĔńĭőĴħŌĸŀŊŗĬȮŕȮŒĬĸņħńĭĨƞŀœĮȮĪńŘĚĬňŘȮĪńŘĚȮ0ȮőėĶĚĔŅĶȮĴňĔŅĶĨŇħĨŅĴőėĶĚĔŅĶ
őħĵėĦŃĔĶĶĴĔŅĶĨŇħĨŅĴįĸőėĶĚĔŅĶȮŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮĶĺĴĪńŘĚŒľƟĕƟŀėŇħŏľŖĬ-ĕƟŀŏĽĬŀŐĬŃ 
ŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀŋĮĽĶĶėĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒľƟőėĶĚĔŅĶħņŏĬŇĬĚŅĬĺŇěńĵıńĥĬŅœħƟĨŅĴŏĮƚŅľĴŅĵĪňŗĺŅĚœĺƟȮĬŀĔěŅĔĬňŘȮ
ĽĺĪĝ,ȮœħƟıńĥĬŅőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĬĺńĨĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶŐĸŃĶŃĭĭ 
ěńħĔŅĶıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĪńŘĚŒĬŏĝŇĚŏĪėőĬőĸĵňŐĸŃĶŃĭĭȮĽņľĶńĭĬņĴŅĮĶŃĵŋĔĨƢŒĝƟŐĔƟĮƤĠľŅľĶŊŀĕƟŀěņĔńħ
ĭŅĚĮĶŃĔŅĶĪňŗĽƞĚįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĔŅĶĮĢŇĭńĨŇĚŅĬȮŐĸŃĕńĭŏėĸŊŗŀĬĳŅĶĔŇěŒľƟĽņŏĶŖěĨŅĴŏĮƚŅľĴŅĵĪňŗĺŅĚœĺƟȮ 

¶ ĔŅĶĽŊŗŀĽŅĶ-ĮĶŃĝŅĽńĴıńĬīƢĔŅĶĕŉŘĬĪŃŏĭňĵĬľĬƞĺĵĚŅĬĶńĭĪņőėĶĚĔŅĶȮőħĵĽƞĚľĬńĚĽŊŀ
ĮĶŃĝŅĽńĴıńĬīƢȮŏŀĔĽŅĶĶŃŏĭňĵĭĽņĬńĔĬŅĵĔłȮĮĶŃĔŅĻĔĶŃĪĶĺĚłȮŐĸŃŐĭĭĲŀĶƢĴĪňŗŏĔňŗĵĺĕƟŀĚœĮĵńĚ
ľĬƞĺĵĚŅĬĶńģŐĸŃĽĩŅĭńĬĔŅĶĻŉĔļŅĶĺĴȮ/36ȮľĬƞĺĵĚŅĬȮőħĵĪņŒľƟĽĩŅĭńĬĔŅĶĻŉĔļŅŐĸŃĽĩŅĭńĬĺŇěńĵĵŊŗĬĕŀĶńĭ
ĕŉŘĬĪŃŏĭňĵĬľĬƞĺĵĚŅĬĶńĭĪņőėĶĚĔŅĶŐĸŃįƞŅĬŏĺŖĭœĞĨƢȮ&https8--www,nstda,or,th-gd-'ȮĞŉŗĚĮƤěěŋĭńĬœħƟ
ĮĶŃĔŅĻĶŅĵĝŊŗŀľĬƞĺĵĚŅĬĶńĭĪņőėĶĚĔŅĶĭĬŏĺŖĭœĞĨƢŐĸƟĺĶĺĴĪńŘĚĽŇŘĬȮ27ȮľĬƞĺĵĚŅĬȮŏĝƞĬȮĽĺĪĝ,ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚĶŅĵȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĻĶňĺŇĝńĵȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶȮĴľŅĺŇĪĵŅĸńĵŐĴƞĲƚŅľĸĺĚȮĴľŅĺŇĪĵŅĸńĵ 
ĬĺĴŇĬĪĶŅīŇĶŅĝȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚŒľĴƞȮ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮŐĸŃĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶňȮĴľŅĺŇĪĵŅĸńĵ 
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ĶŅĝĳńĢĭŋĶňĶńĴĵƢȮŏĮƦĬĨƟĬȮőħĵĴňĶŅĵĝŊŗŀľĬƞĺĵĚŅĬĵƞŀĵĳŅĵŒĨƟĽĩŅĭńĬĔŅĶĻŉĔļŅ-ľĬƞĺĵĺŇěńĵĪňŗœħƟĶńĭĔŅĶĮĶŃĔŅĻŐĸƟĺ
ĪńŘĚĽŇŘĬȮ120ȮľĬƞĺĵĚŅĬ 

 
 
 
 

 

 

1,2,1,0 ĔŅĶĶƞĺĴĴŊŀĺŇěńĵŐĸŃıńĥĬŅĔńĭĳŅėĶńģŐĸŃŏŀĔĝĬ 

ĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴĕŀĚĮĶŃŏĪĻœĪĵœĮĽŌƞĔŅĶŏĮƦĬĮĶŃŏĪĻ 
įŌƟĬņħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĨƟŀĚŀŅĻńĵĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮŐĸŃĭŋėĸŅĔĶȮ
ĶĺĴĪńŘĚėĺŅĴĶƞĺĴĴŊŀĺŇěńĵĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮőħĵĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶħņŏĬŇĬĚŅĬ 
ĕŀĚľĬƞĺĵĚŅĬĳŅėŏŀĔĝĬĪňŗĔƞŀŒľƟŏĔŇħŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮĭĶŇļńĪĕĬŅħŒľĠƞȮŐĸŃĭĶŇļńĪ
ĕƟŅĴĝŅĨŇȮĩŊŀŏĮƦĬĔĸœĔĔŅĶĕńĭŏėĸŊŗŀĬŏıŊŗŀŒľƟŏĔŇħīŋĶĔŇěĪňŗŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚŏĕƟĴĕƟĬȮ&deep tech) ĪňŗěŃĕńĭŏėĸŊŗŀĬ
ĮĶŃŏĪĻœĮĽŌƞŏĻĶļģĔŇěģŅĬėĺŅĴĶŌƟ  ĽƞĺĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģȮ
ŐĸŃĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀĺŇěńĵŐĸŃıńĥĬŅěŅĔĪŋĔĳŅėĽƞĺĬȮŏıŊŗŀıńĥĬŅįĸĚŅĬĺŇěńĵŒľƟĽņŏĶŖěŐĸŃįĸńĔħńĬ
ĔŅĶĬņįĸĚŅĬĺŇěńĵœĮŒĝƟĮĶŃőĵĝĬƢȮĪńŘĚŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĽŅĴŅĶĩĸħĔŅĶĬņŏĕƟŅĪŅĚŏĪėőĬőĸĵňŒĬĶŃĵŃĵŅĺ
ĬņœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňȮĶĺĴĩŉĚŏĮƦĬĔŅĶŏıŇŗĴėĺŅĴĴńŗĬėĚĪŅĚŏĪėőĬőĸĵňŐĸŃŏĻĶļģĔŇě 
ĕŀĚĮĶŃŏĪĻȮěŉĚħņŏĬŇĬĔŅĶŏıŊŗŀĽĶƟŅĚıńĬīĴŇĨĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĔńĭľĬƞĺĵĚŅĬĳŅėĶńģȮŐĸŃŏŀĔĝĬȮĶĺĴĪńŘĚ
ĭĶŇľŅĶŏėĶŊŀĕƞŅĵŐĸŃŐįĬĚŅĬĺŇěńĵŐĭĭĽľĺŇĝŅĔŅĶȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ĴňĔŇěĔĶĶĴĪňŗĽņėńĠȮ
ħńĚĬňŘȮ 

¶ ĔŅĶĽĶƟŅĚıńĬīĴŇĨĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽŀħėĸƟŀĚĔńĭŐįĬĚŅĬĽņėńĠĳŅĵŒĨƟĮĶŃŏħŖĬĴŋƞĚŏĬƟĬȮ
ĽĺĪĝ,Ȯ&NSTDA Agenda'ȮĔĸŋƞĴŏĔļĨĶŐĸŃŀŅľŅĶȮőħĵĭĶŇľŅĶėĺŅĴĶƞĺĴĴŊŀŒĬȮSeed Consortium ĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵĳŅėŏŀĔĝĬȮĳŅėĶńģȮŐĸŃĽĩŅĭńĬĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟŏĔŇħĚŅĬĺŇěńĵĪňŗĨŀĭőěĪĵƢĮƤĠľŅĕŀĚ
ŀŋĨĽŅľĔĶĶĴŏĴĸŖħıńĬīŋƢœĪĵȮőħĵĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅıńĬīŋƢŒľƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮĨĸŀħěĬĔŅĶıńĥĬŅ
ŏĪėőĬőĸĵňĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬŀŋĨĽŅľĔĶĶĴŏĴĸŖħıńĬīŋƢȮĮĶŃĔŀĭħƟĺĵȮ1) œħƟŏĪėőĬőĸĵňŏėĶŊŗŀĚľĴŅĵőĴŏĸĔŋĸ 
ĪňŗŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢĕƟŅĺőıħŒľƟĴňėĺŅĴĨƟŅĬĪŅĬőĶėŒĭœľĴƟŐįĸŒľĠƞȮĶŅĽĬŇĴȮĶŅĬŘņėƟŅĚȮŐĸŃėŋĦĳŅı 
ĔŅĶĭĶŇőĳėħňȮěņĬĺĬȮ3ȮŏėĶŊŗŀĚľĴŅĵȮ2) ŏĽĬŀĔŅĶĕŉŘĬĪŃŏĭňĵĬ-ĶńĭĶŀĚıńĬīŋƢıŊĝŒľĴƞȮ6ȮıńĬīŋƢȮœħƟŐĔƞȮĴŃŏĕŊŀŏĪĻ
ŒľƟįĸįĸŇĨĽŌĚȮĨƟŅĬĪŅĬőĶėȮ0ȮıńĬīŋƢȮıĶŇĔŒľƟįĸįĸŇĨĽŌĚȮ/ȮıńĬīŋƢȮŐĸŃĕƟŅĺőıħĕƟŅĺŏľĬňĵĺȮĕƟŅĺőıħľĺŅĬȮĨƟŅĬĪŅĬ
őĶėŒĭœľĴƟŐįĸŒľĠƞȮĶŅĽĬŇĴȮĶŅĬŘņėƟŅĚȮŐĸŃėŋĦĳŅıĔŅĶĭĶŇőĳėħňȮěņĬĺĬȮ3ȮĽŅĵıńĬīŋƢȮŐĸŃěŃĪņĔŅĶĩƞŅĵĪŀħ
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ĽŅĵıńĬīŋƢŒľĴƞŒľƟŐĔƞĳŅėŏŀĔĝĬŐĸŃĶńģĬņœĮŒĝƟŒĬŏĝŇĚĔŅĶėƟŅŐĸŃĮĶńĭĮĶŋĚıńĬīŋƢĨƞŀœĮȮ3) œħƟőĴőĬőėĬŀĸ
ŐŀĬĨŇĭŀħňĨƞŀŏĝŊŘŀĪňŗĽņėńĠŒĬĔĸŋƞĴŏĴĸŖħıńĬīŋƢŐĸŃŏĪėőĬőĸĵňĔŅĶĨĶĺěĺŇĬŇěĜńĵőĶėıŊĝȮěņĬĺĬȮ4ȮĝĬŇħȮ
&ħņŏĬŇĬĔŅĶŒĬĮƖȮ0341+2543'ȮœħƟŐĔƞȮCGMMV, Polerovirus, PepYLCTHV A. citrulli, XCV ŐĸŃȮTYLCKaV  

¶ ĔŅĶĽĶƟŅĚıńĬīĴŇĨĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽŀħėĸƟŀĚĔńĭŐįĬĚŅĬĽņėńĠĳŅĵŒĨƟĮĶŃŏħŖĬĴŋƞĚŏĬƟĬȮ
ĽĺĪĝ,Ȯ&NSTDA Agenda'ȮĔĸŋƞĴĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕȮœħƟŐĔƞ 1) ĔŅĶįĸńĔħńĬŏıŊŗŀŒľƟŏĔŇħĔŅĶħņŏĬŇĬ
őėĶĚĔŅĶĪħĽŀĭĔŅĶŒĝƟȮEncapsulation CBD ŏıŊŗŀıńĥĬŅŏĺĝĽņŀŅĚȮőħĵĽĩŅĭńĬőĶėįŇĺľĬńĚœħƟĨĔĸĚ 
ĶńĭĩƞŅĵĪŀħŏĪėőĬőĸĵňěŅĔȮĽĺĪĝ, 

¶ ĔŅĶĽĶƟŅĚıńĬĴŇĨĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĔńĭľĬƞĺĵĚŅĬŏėĶŊŀĕƞŅĵȮœħƟŐĔƞȮ1) ĔŅĶĽĶƟŅĚıńĬīĴŇĨĶ
ėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮĭĶŇļńĪĮŌĬĞňŏĴĬĨƢœĪĵȮěņĔńħȮ&ĴľŅĝĬ'ȮŐĸŃȮĽĺĪĝ,ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĕńĭŏėĸŊŗŀĬ
ėĺŅĴĶƞĺĴĴŊŀł (NSTDA-SCG Driving Committee) ĴňĔŅĶěńħĔŇěĔĶĶĴŏĽĶŇĴĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀȮĶĺĴĩŉĚľŅĶŊŀ
ŐĬĺĪŅĚĔŅĶĪņĚŅĬŐĸŃŐĬĺĪŅĚĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮ2) ĔŅĶĽĶƟŅĚıńĬīĴŇĨĶėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮ
ĽĺĪĝ,ȮŐĸŃĔŅĶœĲĲƚŅİƙŅĵįĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĲį,'ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĶƞĺĴĭĶŇľŅĶőėĶĚĔŅĶĶƞĺĴ
ĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĔĲį,Ȯ+ȮĽĺĪĝ,ȮĴňĔŅĶľŅĶŊŀŐįĬĔŅĶħņŏĬŇĬĚŅĬŐĸŃĔĸœĔėĺŅĴĶƞĺĴĴŊŀĪňŗŏĬƟĬĔŅĶ
ĽĬńĭĽĬŋĬőėĶĚĔŅĶĪňŗĝƞĺĵŐĔƟĮƤĠľŅĕŀĚȮĔĲį,ȮľĶŊŀȮīŋĶĔŇěŒĬŀĬŅėĨȮőħĵĽĶŋĮőěĪĵƢŐįĬĚŅĬľĸńĔŐĸŃŏĮƚŅľĴŅĵ
ĕŀĚĮĶŃŏħŖĬĺŇěńĵĪňŗĨƟŀĚĔŅĶħņŏĬŇĬĚŅĬĳŅĵŒĨƟėĺŅĴĶƞĺĴĴŊŀłȮŐĭƞĚŀŀĔŏĮƦĬȮ3ȮĮĶŃŏħŖĬľĸńĔȮœħƟŐĔƞ Research & 
Innovation with 6 Laboratories, Carbon Capture Utilization and Storage (CCUS), Supercapacitor, 
ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĺńĽħŋıĸŀĵœħƟĕŀĚőĶĚœĲĲƚŅȮŐĸŃȮElectromagnetic Field 3)ȮĔŅĶĽĶƟŅĚıńĬīĴŇĨĶėĺŅĴ
ĶƞĺĴĴŊŀĶŃľĺƞŅĚȮĴľŅĺŇĪĵŅĵŅĸńĵĴľŇħĸȮŐĸŃȮĽĺĪĝ,ȮįƞŅĬȮŴőėĶĚĔŅĶėĺŅĴĶƞĺĴĴŊŀŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻȮĶŃľĺƞŅĚ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĔńĭȮĽņĬńĔĚŅĬıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇŵȮĽĬńĭĽĬŋĬȮ1ȮĔĸŋƞĴĺŇěńĵĨƞŀĮƖȮ
ĶŃĵŃŏĺĸŅħņŏĬŇĬĚŅĬȮ1ȮĮƖȮĚĭĮĶŃĴŅĦȮ4ȮĸƟŅĬĭŅĪĨƞŀĔĸŋƞĴĺŇěńĵȮőħĵœħƟĸĚĬŅĴȮMOUȮŏĴŊŗŀĺńĬĪňŗȮ01ȮĴŇĩŋĬŅĵĬȮ
0343ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶėĺŅĴĶƞĺĴĴŊŀŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻĶŃľĺƞŅĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŐĸŃȮĽĺĪĝ,Ȯ 
ĴňĔŅĶľŅĶŊŀŐĬĺĪŅĚĔŅĶĭĶŇľŅĶěńħĔŅĶőħĵœħƟľĸńĔŏĔĦĤƢĔŅĶĽĬńĭĽĬŋĬĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀłȮĶĺĴĪńŘĚ
ħņŏĬŇĬĔŅĶĮĶŃĔŅĻĶńĭĕƟŀŏĽĬŀőėĶĚĔŅĶĶƞĺĴĺŇěńĵȮĮĶŃěņĮƖȮ0344ȮŐĸŃěńħĚŅĬĮĶŃĝŅĽńĴıńĬīƢĔŅĶŏĮƕħĶńĭĕƟŀŏĽĬŀ
őėĶĚĔŅĶȮĬŀĔěŅĔĬňŘȮĵńĚĴňĔŅĶĽĶƟŅĚıńĬīĴŇĨĶėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚėĦŃŐıĪĵĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŐĸŃȮĽĺĪĝ,ȮĔŅĶĽĶƟŅĚıńĬīĴŇĨĶėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚȮĺĝ,ȮŐĸŃȮĽĺĪĝ,ȮįƞŅĬĔĸœĔėĺŅĴĶƞĺĴĴŊŀĔŅĶĽƞĚŏĽĶŇĴ
ĔĸŋƞĴĺŇěńĵĻńĔĵĳŅıĽŌĚȮŐĸŃĔŅĶĨƞŀĵŀħįĸĚŅĬĪňŗœħƟĶńĭĪŋĬĽƞĚŏĽĶŇĴĬńĔĺŇěńĵŐĔĬĬņ 

1,2.3.3ȮĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĮĶŃŏĪĻ 

ĽĺĪĝ,ȮĴŋƞĚĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚĔńĭıńĬīĴŇĨĶĨƞŅĚĮĶŃŏĪĻŏıŊŗŀıńĥĬŅȮĺĪĬ,ȮőħĵŏĬƟĬĔĸŋƞĴĮĶŃŏĪĻ
ŏĮƚŅľĴŅĵȮ3ȮĮĶŃŏĪĻȮĮĶŃĔŀĭħƟĺĵȮĽŅīŅĶĦĶńģĮĶŃĝŅĝĬěňĬȮœĨƟľĺńĬȮĠňŗĮŋƙĬȮĽľıńĬīƢĽŅīŅĶĦĶńģŏĵŀĶĴĬňȮ 
ĽľĶŅĝŀŅĦŅěńĔĶȮĔĸŋƞĴĮĶŃŏĪĻŀŅŏĞňĵĬȮĶĺĴĪńŘĚĮĶŃŏĪĻĔĸŋƞĴȮAPEC őħĵĔŅĶĽĶƟŅĚĔĸœĔŏıŊŗŀėńħŏĸŊŀĔĽŅĕŅ
ĵŋĪīĻŅĽĨĶƢȮŐĸŃľńĺĕƟŀĔŅĶĺŇěńĵŒĬĔŅĶĶƞĺĴĺŇěńĵĔńĭıńĬīĴŇĨĶĨƞŅĚĮĶŃŏĪĻȮĽĶƟŅĚĔŅĶĶńĭĶŌƟȮ&visibility' ŒľƟȮĽĺĪĝ,Ȯ
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ŒĬŏĺĪňĬŅĬŅĝŅĨŇȮĽĶƟŅĚĔĸœĔŏıŊŗŀĽĬńĭĽĬŋĬŒľƟĬńĔĺŇěńĵȮĽĺĪĝ,ȮŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶȮĽƞĚĕŀĪŋĬĺŇěńĵěŅĔŐľĸƞĚĪŋĬ
ĨƞŅĚĮĶŃŏĪĻȮŀńĬŏĮƦĬĔŅĶĵĔĶŃħńĭĚŅĬĺŇěńĵĕŀĚȮĽĺĪĝ,ȮĽŌƞĶŃħńĭĽŅĔĸ ĶĺĴĪńŘĚŏĶŇŗĴĔĸœĔľĶŊŀĕńŘĬĨŀĬŒľĴƞŏıŊŗŀĽĶƟŅĚ
ėĺŅĴĶƞĺĴĴŊŀĔńĭĨƞŅĚĮĶŃŏĪĻŐĸŃŐľĸƞĚĪŋĬȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĽĺĪĝ,ȮĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚĔńĭıńĬīĴŇĨĶ
ĨƞŅĚĮĶŃŏĪĻŏıŊŗŀĔŅĶıńĥĬŅȮĺĪĬ,ȮőħĵĽƞĚŏĽĶŇĴŒľƟŏĔŇħőėĶĚĔŅĶĶƞĺĴĪŋĬĺŇěńĵĨƞŅĚĮĶŃŏĪĻȮěņĬĺĬȮ/1ȮőėĶĚĔŅĶȮ
ŏĔŇħŏėĶŊŀĕƞŅĵıńĬīĴŇĨĶŒľĴƞȮ&new strategic network) ěņĬĺĬȮ1ȮŏėĶŊŀĕƞŅĵ ŐĸŃŏĮƦĬĔŅĶĽĶƟŅĚĔŅĶĶńĭĶŌƟħƟŅĬȮ
BCG ŒĬĔĸŋƞĴĮĶŃŏĪĻȮAPEC ŐĸŃĪńŗĺőĸĔȮ&BCG visibility in APEC and global'ȮŏĔŇħőėĶĚĔŅĶŏıŊŗŀĽƞĚŏĽĶŇĴ
ėĺŅĴĶƞĺĴĴŊŀĔńĭĨƞŅĚĮĶŃŏĪĻȮěņĬĺĬȮ2ȮőėĶĚĔŅĶȮĭŌĶĦŅĔŅĶĳŅĵŒĬŐĸŃĵĔĶŃħńĭėĺŅĴŏĮƦĬĽŅĔĸŒĬŏĺĪň
ĬŅĬŅĝŅĨŇȮőħĵěńħĔŅĶĮĶŃĝŋĴĶŃħńĭĬŅĬŅĝŅĨŇȮ&international conference'ȮěņĬĺĬȮ4ȮėĶńŘĚȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬ
ĔŅĶĭŋĔŏĭŇĔľĬĪŅĚŒĬĔŅĶŏĕƟŅĩŉĚĪŋĬĺŇěńĵĨƞŅĚĮĶŃŏĪĻȮőħĵěńħĔŇěĔĶĶĴŐĭĭŀŀĬœĸĬƢŏıŊŗŀŒľƟĕƟŀĴŌĸŏĔňŗĵĺĔńĭĪŋĬĺŇěńĵȮ
&Grant Info Day'ȮěņĬĺĬȮ4ȮėĶńŘĚȮěńħĔŅĶİƗĔŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŏıŊŗŀıńĥĬŅėŋĦĳŅıĬńĔĺŇěńĵŒĬĔŅĶěńħĪņ
ĕƟŀŏĽĬŀőėĶĚĔŅĶĕŀĪŋĬĨƞŅĚĮĶŃŏĪĻŒĬŐĭĭĴŋƞĚŏĮƚŅŐľĸƞĚĪŋĬȮěņĬĺĬȮ1 ėĶńŘĚȮĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŏĽĬŀőėĶĚĔŅĶĕŀ
ĪŋĬĺŇěńĵĨƞŅĚĮĶŃŏĪĻȮěņĬĺĬȮ07ȮőėĶĚĔŅĶȮŐĸŃĶŇŏĶŇŗĴĔĸœĔŒľĴƞŏĮƦĬĻŌĬĵƢĔĸŅĚĭĶŇĔŅĶħƟŅĬĪŋĬĶŃľĺƞŅĚĮĶŃŏĪĻȮ
&service Hub for international funding'ȮěņĬĺĬȮ/ȮĔĸœĔȮŀňĔĪńŘĚŏĔŇħĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀħƟŅĬȮĺĪĬ,Ȯ
ĶŃľĺƞŅĚĮĶŃŏĪĻȮœħƟŐĔƞȮĭńĬĪŉĔėĺŅĴŏĕƟŅŒěȮ&Memorandum of Understanding: MOU'ȮľĶŊŀĕƟŀĨĔĸĚĔŅĶ
ĶƞĺĴĴŊŀĺŇěńĵȮ&agreement) ĶĺĴȮ0/ȮĶŅĵĔŅĶȮőħĵĴňĨńĺŀĵƞŅĚĔŇěĔĶĶĴĪňŗĽņėńĠȮħńĚĬňŘ 

¶ ĽĺĪĝ,ȮĶƞĺĴĔńĭľĬƞĺĵĚŅĬıńĬīĴŇĨĶěńħĽńĴĴĬŅĺŇĝŅĔŅĶĳŅĵŒĨƟľńĺĕƟŀȮPolicy dialogues 
ŏĶŊŗŀĚȮAsia and the Pacific Regional Dialogue on Science and Technology for a Sustainable 
Food SystemȮőħĵįĸĔŅĶľŅĶŊŀěŅĔĚŅĬĽńĴĴĬŅěŃĩŌĔĬņœĮĶŅĵĚŅĬŒĬĚŅĬĮĶŃĝŋĴŐĸŃĬŇĪĶĶĻĔŅĶȮŴAPEC 
@AEȮCamlmkwȮRf_gj_lbȮ0.008ȮRcafȮrmȮ@gxȮ&Rf_gj_lbȮRcafȮQfmuȮ0.00'ŵȮĳŅĵŒĨƟŐĬĺėŇħȮŴįĽŅĬıĸńĚȮ
ĺĪĬ,ȮŏıŊŗŀīŋĶĔŇěĪňŗĵńŗĚĵŊĬȮ&QwlcpegxgleȮQRGȮrmȮQsqr_gl_`jcȮ@sqglcqq'ŵ ŒĬĺńĬĪňŗȮ10 ů 12 ĨŋĸŅėĴȮ2565 
ĨƞŀœĮȮŏıŊŗŀŏĮƦĬĔŇěĔĶĶĴĽĬńĭĽĬŋĬĔŅĶŏĮƦĬŏěƟŅĳŅıĮĶŃĝŋĴįŌƟĬņŏĕĨŏĻĶļģĔŇěŏŀŏĮėȮ&APEC 2022 Thailand)
ĮĶŃĔŀĭħƟĺĵȮ 

o Session 3: Actions Towards More Sustainable Food System ŏĴŊŗŀĺńĬĪňŗȮ//Ȯ
ĽŇĚľŅėĴȮ0343ȮĶƞĺĴĔńĭȮĽņĬńĔĔŅĶŏĔļĨĶĨƞŅĚĮĶŃŏĪĻȮĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚŏĔļĨĶ
ŐĸŃĽľĔĶĦƢȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĮĢŇĶŌĮ
ĶŃĭĭŀŅľŅĶȮ&Food Systems)ȮĶĺĴĪńŘĚĴňĔŅĶĬņŏĽĬŀĮĶŃŏħŖĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĶŊŗŀĚȮ
Food Loss & Waste (FLW) ŐĸŃȮSustainable Blue Economy ĳŅĵŒĨƟĔĶŀĭ 
ėĺŅĴĶƞĺĴĴŊŀĪŅĚŏĻĶļģĔŇěŒĬĳŌĴŇĳŅėŏŀŏĝňĵ+ŐĮĞŇĲƕĔȮ&APEC) ŏıŊŗŀıńĥĬŅėĺŅĴĶƞĺĴĴŊŀ
ĶŃľĺƞŅĚŀĚėƢĔĶĪňŗŏĔňŗĵĺĕƟŀĚŒĬĮĶŃŏĪĻŏĪĻœĪĵŐĸŃĶŃľĺƞŅĚĮĶŃŏĪĻĽĴŅĝŇĔŒĬĳŌĴŇĳŅė
ŏŀŏĝňĵŐĮĞŇĲƕĔįƞŅĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢŀńĬĬņœĮĽŌƞĔŅĶıńĥĬŅĶŃĭĭ
ŀŅľŅĶŀĵƞŅĚĵńŗĚĵŊĬŒĬŀĬŅėĨȮĪńŘĚĬňŘȮĴňįŌƟŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅĺŇĝŅĔŅĶėĶńŘĚĬňŘȮěņĬĺĬȮ/36Ȯ
ėĬȮįĸěŅĔĔŅĶĽńĴĴĬŅ/ľŅĶŊŀȮıĭĺƞŅȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴňĭĪĭŅĪŀĵƞŅĚĴŅĔ 
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ĨƞŀĔŅĶıńĥĬŅŏĻĶļģĔŇěĽňĬŘņŏĚŇĬȮŏĬŊŗŀĚěŅĔŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴěŃĝƞĺĵĽƞĚŏĽĶŇĴ
ĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶĨŇħĨŅĴŐĸŃėĺĭėŋĴįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŀĵƞŅĚœĶĔŖĨŅĴ 
ĔŅĶıńĥĬŅěņŏĮƦĬĨƟŀĚœħƟĶńĭėĺŅĴĶƞĺĴĴŊŀěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĳŅėĽƞĺĬȮıĶƟŀĴĔńĭ
ĔŅĶĴňŐįĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĝńħŏěĬŏıŊŗŀĮĶńĭĮĶŋĚĔŅĶĪņĚŅĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃ 
ĭĶĶĸŋŏĮƚŅľĴŅĵĪŅĚħƟŅĬėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶȮĬŀĔěŅĔĬňŘȮėĺŅĴĶƞĺĴĴŊŀėŊŀĔŋĠŐě
ĽņėńĠŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀĶńĭĴŊŀĔńĭĮƤĠľŅĔŅĶĽŌĠŏĽňĵĪŅĚħƟŅĬŀŅľŅĶľĶŊŀȮFood 
Loss and Waste ŀŅĪŇȮĔŅĶĽƞĚŏĽĶŇĴėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĳŅėĶńģŐĸŃŏŀĔĝĬȮĔŅĶŒľƟ
ĔŅĶĻŉĔļŅŐĔƞįŌƟĭĶŇőĳėȮŐĸŃĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĶŌƟĕŀĚĪŋĔėĬĩŉĚĔŅĶĴňĭĪĭŅĪŒĬĔŅĶ
ĸħĔŅĶĽŌĠŏĽňĵŀŅľŅĶŐĸŃĕŀĚŏĽňĵȮĶĺĴĩŉĚĔŅĶĴŀĚľŅĺŇīňĔŅĶŏıŇŗĴĴŌĸėƞŅȮŏĝƞĬȮŀŅľŅĶľĶŊŀ
įĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶĪňŗœĴƞĽŅĴŅĶĩĶńĭĮĶŃĪŅĬœħƟĬņĴŅŏĮĸňŗĵĬŏĮƦĬŀŅľŅĶĽńĨĺƢľĶŊŀ
ĽĶƟŅĚįĸŇĨĳńĦĤƢŒľĴƞȮŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵŒĬĳŅėĔŅĶŏĔļĨĶħƟĺĵĔŅĶŒĝƟĪĶńıĵŅĔĶĪńŘĚľĴħ
ŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĔŖĴňĭĪĭŅĪĽņėńĠ
ŒĬĔŅĶĸħĔŅĶĽŌĠŏĽňĵĪŅĚħƟŅĬŀŅľŅĶįƞŅĬĶŃĭĭĔŅĶĺńħȮĔŅĶŏİƚŅĨŇħĨŅĴȮŐĸŃ 
ĔŅĶŐĔƟĮƤĠľŅœħƟŏĝƞĬŏħňĵĺĔńĬȮ 

o Session 2: How Might We Co-create Sustainable Alternative Proteins for 

Asia-pacific CountriesȮŏĴŊŗŀĺńĬĪňŗȮ07ȮĽŇĚľŅėĴȮ0343ȮĶƞĺĴĔńĭ TASTEBUD LAB ŐĸŃ 
Future Food NetworkȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ŒĬĔŅĶĮĢŇĶŌĮĶŃĭĭŀŅľŅĶȮ&food systems) įƞŅĬĔŅĶĽĶƟŅĚŏĽĶŇĴŀĚėƢėĺŅĴĶŌƟŏĶŊŗŀĚĔŅĶ
ŀŀĔŐĭĭľƞĺĚőĞƞėŋĦėƞŅĕŀĚőĮĶĨňĬĪŅĚŏĸŊŀĔŀĵƞŅĚĵńŗĚĵŊĬŒĬĪŋĔĴŇĨŇȮĶĺĴĩŉĚıńĥĬŅėĺŅĴ
ĶƞĺĴĴŊŀĶŃľĺƞŅĚŀĚėƢĔĶĪňŗŏĔňŗĵĺĕƟŀĚŒĬĮĶŃŏĪĻœĪĵŐĸŃĶŃľĺƞŅĚĮĶŃŏĪĻĽĴŅĝŇĔŒĬĳŌĴŇĳŅė
ŏŀŏĝňĵŐĮĞŇĲƕĔįƞŅĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢ ŀńĬĬņœĮĽŌƞĔŅĶıńĥĬŅ
ĬĺńĨĔĶĶĴĽŌƞĔŅĶıńĥĬŅŏĺĪňėĺŅĴĶƞĺĴĴŊŀĪŅĚħƟŅĬőĮĶĨňĬĪŅĚŏĸŊŀĔŀĵƞŅĚĵńŗĚĵŊĬȮĪńŘĚĬňŘȮ 
ĴňįŌƟŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅĺŇĝŅĔŅĶėĶńŘĚĬňŘȮěņĬĺĬȮ0/6ȮėĬȮįĸěŅĔĔŅĶĽńĴĴĬŅ/ľŅĶŊŀȮıĭĺƞŅȮ
ĔŅĶıńĥĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴňĭĪĭŅĪĽņėńĠŒĬĔŅĶıńĥĬŅľƞĺĚőĞƞėŋĦėƞŅ
ĕŀĚőĮĶĨňĬĪŅĚŏĸŊŀĔĪňŗĵńŗĚĵŊĬŒĬĶŃħńĭĳŌĴŇĳŅėȮŀńĬĬņœĮĽŌƞĔŅĶŏĮĸňŗĵĬĶŃĭĭŀŅľŅĶœĮĽŌƞ
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ėĺŅĴĵńŗĚĵŊĬŐĸŃėĺŅĴĽĴħŋĸŒĬĴŇĨŇĪŅĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŀĵƞŅĚœĶ 
ĔŖĨŅĴĵńĚĴňėĺŅĴěņŏĮƦĬĪňŗěŃĨƟŀĚıńĥĬŅėĺĭėŌƞœĮıĶƟŀĴĔńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚħƟŅĬ 
ĔŅĶĺŇěńĵȮėĺŅĴĽŅĴŅĶĩĕŀĚĭŋėĸŅĔĶŐĸŃėĺŅĴĶƞĺĴĴŊŀěŅĔĪŋĔĳŅėĽƞĺĬŒĬĔŅĶĽĶƟŅĚ
ĴŅĨĶģŅĬȮėĺĭėŋĴĔĸœĔĶŅėŅŐĸŃĔŅĶĕńĭŏėĸŊŗŀĬėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳė 
őĮĶĨňĬĪŅĚŏĸŊŀĔȮĶĺĴĩŉĚŏıŇŗĴĭĪĭŅĪĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĶŅĵĵƞŀĵħƟĺĵŏĝƞĬĔńĬȮ 

 
 
 

 

 

 

¶ ĽĺĪĝ,ȮěńħıŇīňĸĚĬŅĴėĺŅĴĶƞĺĴĴŊŀȮAdministrative Arrangement (AA)ȮĶŃľĺƞŅĚȮ
ľĬƞĺĵĭĶŇľŅĶŐĸŃěńħĔŅĶĪŋĬħƟŅĬĔŅĶıńĥĬŅĔņĸńĚėĬȮŐĸŃĪŋĬħƟŅĬĔŅĶıńĥĬŅĽĩŅĭńĬŀŋħĴĻŉĔļŅȮĔŅĶĺŇěńĵ
ŐĸŃĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮ&ĭıė,'ȮŐĸŃȮĽĳŅĺŇěńĵĵŋőĶĮȮ&European Research Council, ERC)ȮŏĴŊŗŀĺńĬĪňŗȮ 
7ȮĔńĬĵŅĵĬȮ0343ȮĦȮĽņĬńĔĚŅĬėĦŃįŌƟŐĪĬĽľĳŅıĵŋőĶĮĮĶŃěņĮĶŃŏĪĻœĪĵ őħĵħņŏĬŇĬĔŅĶŒĬģŅĬŃ 
įŌƟĮĶŃĽŅĬĚŅĬŒľƟȮĭıė,ȮĨŅĴėĺŅĴĶƞĺĴĴŊŀĳŅĵŒĨƟőėĶĚĔŅĶĮĶŃĽŅĬĪŋĬĺŇěńĵĶƞĺĴĔńĭıńĬīĴŇĨĶĨƞŅĚĮĶŃŏĪĻŏıŊŗŀĔŅĶ
ıńĥĬŅĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮĳŅĵŒĨƟĕƟŀĨĔĸĚĬňŘĴŋƞĚŏĬƟĬĔŅĶŏĮƕħĶńĭĕƟŀŏĽĬŀőėĶĚĔŅĶĪňŗĴňėŋĦĳŅıĽŌĚŒĬħƟŅĬĚŅĬĺŇěńĵ
ĕńŘĬŐĬĺľĬƟŅȮľĶŊŀȮFrontier Research ŒĬĽŅĕŅĪňŗľĸŅĔľĸŅĵȮŐĸŃĴňľĸńĔŏĔĦĤƢŒĬĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀ 
įƞŅĬĔŅĶŒľƟĪŋĬĺŇěńĵŐĔƞĬńĔĺŇěńĵœĴƞŏĔŇĬȮ/.ȮėĬĨƞŀĮƖȮŏıŊŗŀŏħŇĬĪŅĚœĮŐĸĔŏĮĸňŗĵĬŒĬľĬƞĺĵĚŅĬĺŇěńĵȮĦȮĮĶŃŏĪĻ 
ŒĬĔĸŋƞĴĪĺňĮĵŋőĶĮȮőħĵĔŅĶĸĚĬŅĴŒĬĭńĬĪŉĔĕƟŀĨĔĸĚĔŅĶħņŏĬŇĬĔŅĶłȮŒĬĬňŘȮĮĶŃŏĪĻœĪĵŏĮƦĬĮĶŃŏĪĻĪňŗȮ0Ȯ 
ŒĬĳŌĴŇĳŅėŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮĨƞŀěŅĔĮĶŃŏĪĻĽŇĚėőĮĶƢ 
 

¶ ĽĺĪĝ,ȮĨƟŀĬĶńĭėĦŃŏĵňŗĵĴĝĴěŅĔŀŀĽŏĨĶŏĸňĵȮŏĴŊŗŀĺńĬĪňŗȮ03ȮĽŇĚľŅėĴȮ0343ȮĦȮŀŋĪĵŅĬ
ĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮőħĵĨƟŀĬĶńĭėĦŃŏĵňŗĵĴĝĴěŅĔȮScience Commercialisation Division, 
International Science and Astronomy Branch, International Science Engagement, Department 
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of Industry, Science and Resources, Canberra, Australia ŐĸŃĔĶŃĪĶĺĚĔŅĶĻŉĔļŅȮĽĩŅĬŏŀĔŀńėĶĶŅĝĪŌĨ
ŀŀĽŏĨĶŏĸňĵȮĞŉŗĚĴňėĺŅĴĽĬŒěŏĶŊŗŀĚėĺŅĴĶƞĺĴĴŊŀħƟŅĬĬŅőĬŏĪėőĬőĸĵňȮėĺŀĬĨńĴȮŐĸŃħƟŅĬœŁőħĶŏěĬȮőħĵŏĮƦĬĔŅĶ
ŏĵňŗĵĴŏıŊŗŀĻŉĔļŅħŌĚŅĬȮĶĺĴĪńŘĚľŅĶŊŀėĺŅĴĶƞĺĴĴŊŀŒĬŀĬŅėĨĨƞŀœĮ 

 
Ȯ 

 

1,2,1,4ȮĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶĺŇěńĵŐĸŃĽƞĚŏĽĶŇĴěĶŇĵīĶĶĴĔŅĶĺŇěńĵ 

ĽĺĪĝ,ȮĽƞĚŏĽĶŇĴŒľƟĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĕŀĚȮĽĺĪĝ,ȮŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĴňĴŅĨĶģŅĬȮ
įĸĚŅĬĺŇěńĵĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮĽĺĪĝ,ȮěŉĚŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶĺŇěńĵȮŐĸŃĽƞĚŏĽĶŇĴěĶŇĵīĶĶĴ
ĔŅĶĺŇěńĵȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ 

(/)ȮħƟŅĬĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶĺŇěńĵȮħņŏĬŇĬĚŅĬŏıŊŗŀıńĥĬŅĶŃĭĭĭĶŇľŅĶėŋĦĳŅıĔŅĶĺŇěńĵĕŀĚȮ
ĽĺĪĝ,ȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃħņŏĬŇĬĔŅĶĨŅĴĶŃĭĭėŋĦĳŅıĔŅĶĺŇěńĵŒĬľńĺĕƟŀĪňŗĴňėĺŅĴĽņėńĠŐĸŃėĺĶŒľƟ 
ĔŅĶĽĬńĭĽĬŋĬȮŏıŊŗŀŏĮƦĬĔĸœĔĽņľĶńĭıńĥĬŅȮĽĬńĭĽĬŋĬėŋĦĳŅıĔŅĶĺŇěńĵȮĕŀĚȮĽĺĪĝ,ȮĮĶŃĔŀĭħƟĺĵȮ&/' 
ĔŅĶĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸĚŅĬĺŇěńĵȮ(0'ȮĔŅĶĽƞĚŏĽĶŇĴėŋĦĳŅıŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬįĸĚŅĬĨňıŇĴıƢȮ&1'ȮĔŅĶĭĶŇľŅĶ
ěńħĔŅĶħƟŅĬįĸĮĶŃőĵĝĬƢĪńĭĞƟŀĬ-ĔŅĶĕńħĔńĬĕŀĚįĸĮĶŃőĵĝĬƢȮ&2'ȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶĕŀĶńĭĶŀĚįĸŇĨĳńĦĤƢ
ĬĺńĨĔĶĶĴěŅĔĔŅĶĺŇěńĵȮŐĸŃȮ&3'ȮĔĶŃĭĺĬĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵŏıŊŗŀĔŅĶĽƞĚĴŀĭįĸĚŅĬĪňŗĴňėŋĦĳŅıȮĪņĞŘņœħƟ 
ŒĬĽĳŅĺŃěĶŇĚȮĶĺĴĪńŘĚĽĶƟŅĚėĺŅĴĨĶŃľĬńĔŐĸŃėĺŅĴŏĕƟŅŒěħƟŅĬėŋĦĳŅıĔŅĶĺŇěńĵȮőħĵŒĬœĨĶĴŅĽĪňŗȮ 
4ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ 

¶ ĔŅĶĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸĚŅĬĺŇěńĵȮŏıŊŗŀŒľƟĴňľĸńĔģŅĬĔŅĶĭńĬĪŉĔĕƟŀĴŌĸĚŅĬĺŇěńĵĪňŗŏĝŊŗŀĩŊŀœħƟȮŐĸŃ
ĕƟŀĴŌĸĺŇěńĵĴňĔŅĶěńħĔŅĶŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬœħƟȮőħĵœħƟȮ&ĶƞŅĚ'ȮĬőĵĭŅĵĔŅĶěńħŏĔŖĭĕƟŀĴŌĸ-ŏŀĔĽŅĶ
ĽņėńĠĕŀĚȮĽĺĪĝ,ȮĪňŗėĺĶěńħŏĔŖĭĶŃĵŃĵŅĺȮ&long term archive)ȮĶĺĴĪńŘĚŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶŏıŊŗŀıńĥĬŅĶŃĭĭȮ
Electronic Lab Notebook ĕŀĚȮĽĺĪĝ,ȮőħĵŀĵŌƞĶŃľĺƞŅĚŏĨĶňĵĴĪħĽŀĭȮUser Interface ĔŅĶȮLog in ŏĕƟŅ
ĶŃĭĭłȮŐĸŃĔŅĶěńħĔŅĶĽĴŋħĭńĬĪŉĔĚŅĬĺŇěńĵ 

¶ ĔŅĶĽƞĚŏĽĶŇĴėŋĦĳŅıŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬįĸĚŅĬĨňıŇĴıƢȮőħĵĮĶŃĝŅĽńĴıńĬīƢľĸńĔĽŌĨĶȮ 
e-learning ŏĶŊŗŀĚĔŅĶĴňĝŊŗŀŒĬŏŀĔĽŅĶŏįĵŐıĶƞĪŅĚĺŇĝŅĔŅĶȮ&authorship)ȮĶĺĴĪńŘĚħņŏĬŇĬĚŅĬĳŅĵŒĨƟĻŌĬĵƢıńĥĬŅ 
įŌƟĬŇıĬīƢȮ(Professional Authorship Center: PAC) ŏıŊŗŀŒľƟėņĮĶŉĔļŅȮĨĶĺěŐĔƟœĕȮŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶ 
ĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶŏıŊŗŀĕŀĪŋĬĨƞŅĚĮĶŃŏĪĻȮ
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ħņŏĬŇĬĔŇěĔĶĶĴĽƞĚŏĽĶŇĴĔŅĶŏĕňĵĬĭĪėĺŅĴ-ĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮőħĵĴňĭĪėĺŅĴĪňŗĕŀĶńĭėņĮĶŉĔļŅȮ
ěņĬĺĬȮ45ȮĭĪėĺŅĴ 

¶ ĔŅĶĭĶŇľŅĶěńħĔŅĶħƟŅĬįĸĮĶŃőĵĝĬƢĪńĭĞƟŀĬ-ĔŅĶĕńħĔńĬĕŀĚįĸĮĶŃőĵĝĬƢȮŏıŊŗŀœĴƞŒľƟŏĔŇħ 
ĔŅĶĪńĭĞƟŀĬĶŃľĺƞŅĚįĸĮĶŃőĵĝĬƢĽƞĺĬĨńĺȮŐĸŃįĸĮĶŃőĵĝĬƢĽƞĺĬĶĺĴľĶŊŀŀĚėƢĔĶȮĪňŗŀŅěĽƞĚįĸĨƞŀĺńĨĩŋĮĶŃĽĚėƢ 
ĔŅĶħņŏĬŇĬĚŅĬĺŇěńĵȮőħĵĽƞĚŏĽĶŇĴėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĶŊŗŀĚįĸĮĶŃőĵĝĬƢĪńĭĞƟŀĬĪŅĚĔŅĶĺŇěńĵŒľƟŐĔƞĭŋėĸŅĔĶȮĽĺĪĝ,Ȯ
ĶĺĴĪńŘĚĪĭĪĺĬŐĸŃĨŇħĨŅĴėĺŅĴŏľĴŅŃĽĴĕŀĚĔĶŃĭĺĬĔŅĶŏĮƕħŏįĵĕƟŀĴŌĸȮŏıŊŗŀıŇěŅĶĦŅ 
įĸĮĶŃőĵĝĬƢĪńĭĞƟŀĬȮŒĬĕńŘĬĨŀĬĔŅĶĵŊŗĬĕƟŀŏĽĬŀőėĶĚĔŅĶįƞŅĬĶŃĭĭĭĶŇľŅĶŐĸŃĨŇħĨŅĴőėĶĚĔŅĶȮĽĺĪĝ,Ȯ
&myProject)ȮőħĵœħƟĻŉĔļŅŐĬĺĪŅĚĔŅĶŏĮƕħŏįĵįĸĮĶŃőĵĝĬƢĪńĭĞƟŀĬŒĬőėĶĚĔŅĶĮĶŃŏĳĪĪňŗœĴƞŒĝƞĔŅĶĺŇěńĵȮıńĥĬŅȮ
ŐĸŃĺŇĻĺĔĶĶĴȮ&non-research)ȮŐĸŃŀĵŌƞĶŃľĺƞŅĚľŅĶŊŀŐĬĺĪŅĚłȮĔńĭįŌƟŏĔňŗĵĺĕƟŀĚ 

¶ ĔŅĶĽƞĚŏĽĶŇĴĔŅĶĕŀĶńĭĶŀĚįĸŇĨĳńĦĤƢĬĺńĨĔĶĶĴěŅĔĔŅĶĺŇěńĵȮŏıŊŗŀĽĬńĭĽĬŋĬ 
ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮĬĺńĨĔĶĶĴěŅĔĔŅĶĺŇěńĵȮĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬȮĽƞĚŏĽĶŇĴ 
ĔŅĶĶńĭĶŀĚįĸŇĨĳńĦĤƢȮŏıŊŗŀĽĶƟŅĚėĺŅĴĴńŗĬŒěŒĬėŋĦĳŅıįĸĚŅĬĺŇěńĵȮőħĵěńħĔŅĶĮĶŃĝŋĴĮĶŃěņĶŃľĺƞŅĚȮĽĺĪĝ,Ȯ
ŐĸŃȮŀĵ,ȮľĶŊŀĔŅĶĮĶŃĝŋĴĔĸŋƞĴĵƞŀĵĶŅĵįĸŇĨĳńĦĤƢŏıŊŗŀĮĶŉĔļŅľŅĶŊŀĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢȮĶĺĴȮ6 įĸŇĨĳńĦĤƢȮ
œħƟŐĔƞȮĶŃĭĭěńħŏĔŖĭĽńĠĠŅĦĝňıŐĸŃĽńĠĠŅĦŏĽňĵĚĕŀĚľńĺŒěŐĸŃĮŀħŒĬĶŌĮŐĭĭħŇěŇĪńĸȮĺńĽħŋİƤĚŒĬȮ
HydroxyapatiteȮŏėĶŊŗŀĚŏŀĔĞŏĶĵƢħŇěŇĪńĸŐĭĭŏėĸŊŗŀĬĪňŗœħƟĕĬŅħŏĸŖĔȮ&BodiiRay P)ȮŐĸŃĝŋħĨĶĺěŐĭĭĶĺħŏĶŖĺȮ
&ěņĬĺĬȮ4ȮįĸŇĨĳńĦĤƢ' œħƟŐĔƞȮFlu AB duplex, Flu A, Flu BȮŐĸŃ ŀńĸĭŌĴŇĬŒĬĮƤĽĽŅĺŃȮĶĺĴĪńŘĚœħƟěńħĪņŐįĬ 
ĔŅĶıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶĕŀĶńĭĶŀĚįĸŇĨĳńĦĤƢěŅĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮĶƞĺĴĔńĭ 
ĔŀĚėĺĭėŋĴŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŀĵ,ȮĮĶŃĔŀĭħƟĺĵȮ3 ĶŃĵŃȮ&phase) őħĵœħƟħņŏĬŇĬĔŅĶŒĬĶŃĵŃĪňŗȮ1 őħĵěńħ
ľĸńĔĽŌĨĶŀĭĶĴŀŀĬœĸĬƢŏĮƦĬĶŃĵŃŏĺĸŅȮ3 ĺńĬȮŏıŊŗŀŒľƟĭŋėĸŅĔĶȮĽĺĪĝ,ȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŒĬĔġľĴŅĵȮ
ĕƟŀĭńĚėńĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĕŉŘĬĪŃŏĭňĵĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮőħĵįŌƟĽĬŒěŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪńŘĚĽŇŘĬȮ/7.ȮėĬȮŐĸŃ
ħņŏĬŇĬĔŅĶŒĬĶŃĵŃĪňŗȮ2ȮőħĵŀĭĶĴħƟŅĬĴŅĨĶģŅĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮįƞŅĬĶŃĭĭȮe-learning 

¶ ĔĶŃĭĺĬĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵŏıŊŗŀĔŅĶĽƞĚĴŀĭįĸĚŅĬĪňŗĴňėŋĦĳŅıȮĪņĞŘņœħƟŒĬĽĳŅĺŃěĶŇĚ 
ĞŉŗĚįĸĚŅĬĺŇěńĵėĺĶĴňĔĶŃĭĺĬĔŅĶĪĭĪĺĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĞŘņ ĨŅĴĶŅĵĔŅĶĪňŗĶŃĭŋŒĬĽŇŗĚĽƞĚĴŀĭįĸĚŅĬĺŇěńĵȮ
&verification) ŐĸŃĴňėŋĦĳŅıȮĽŅĴŅĶĩĬņœĮŒĝƟĚŅĬœħƟŒĬĽĳŅıĔŅĶĪņĚŅĬěĶŇĚȮ&validation) ĨŅĴĪňŗįŌƟŒĝƟėŅħľĺńĚ
ĔƞŀĬĕńŘĬĨŀĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬņįĸĚŅĬĺŇěńĵœĮŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚıŅĦŇĝĵƢŐĸŃ
ĽŅīŅĶĦĮĶŃőĵĝĬƢœħƟŀĵƞŅĚŐĪƟěĶŇĚȮŀňĔĪńŘĚŏĽĶŇĴĽĶƟŅĚėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃĔŅĶĵŀĴĶńĭȮĶĺĴĩŉĚĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵ
ėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶ őħĵĴňĔĶŃĭĺĬĔŅĶĵŊĬĵńĬįĸįĸŇĨěŅĔĚŅĬĺŇěńĵĽŀħėĸƟŀĚĨŅĴėŋĦĸńĔļĦŃȮ
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&verification) ŐĸŃĔĶŃĭĺĬĵŊĬĵńĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĞŘņȮŐĸŃĽŅĴŅĶĩĬņœĮŒĝƟĚŅĬœħƟŒĬĽĳŅĺŃĪňŗ 
ĽƞĚĴŀĭěĶŇĚȮ&validation) įĸĚŅĬĺŇěńĵĔƞŀĬŀŀĔĽŌƞĨĸŅħȮĞŉŗĚĴňįĸĚŅĬĺŇěńĵĬņĶƞŀĚŏĕƟŅĶŃĭĭŏıŊŗŀħņŏĬŇĬĔŅĶ 
ĶĺĴȮ/7ȮįĸĚŅĬȮŀňĔĪńŘĚěńħĪņĔĶŃĭĺĬĔŅĶħņŏĬŇĬĚŅĬŒĬĔŅĶĬņĶŃĭĭȮVerification & ValidationȮœĮŒĝƟĚŅĬ 
ŒĬĻŌĬĵƢŐľƞĚĝŅĨŇȮőħĵĴňįĸĚŅĬĺŇěńĵĪňŗŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶłȮĶĺĴȮ0/ȮįĸĚŅĬ 

(0)ȮħƟŅĬĔŅĶĽƞĚŏĽĶŇĴěĶŇĵīĶĶĴĔŅĶĺŇěńĵ ħņŏĬŇĬĔŅĶıńĥĬŅĴŅĨĶģŅĬĚŅĬĺŇěńĵȮŏıŊŗŀĶńĔļŅ 
ĶŃħńĭĴŅĨĶģŅĬĽŌĚĽŋħĕŀĚėŋĦĳŅıĔŅĶĺŇěńĵŐĸŃěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮőħĵĪņŒľƟŏĔŇħėĺŅĴŏĝŊŗŀĴńŗĬĺƞŅȮĔŅĶħņŏĬŇĬĚŅĬ
ĺŇěńĵŏĮƦĬœĮĨŅĴľĸńĔěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĔŅĶĪņĚŅĬĺŇěńĵĪňŗőĮĶƞĚŒĽȮŏĝŊŗŀĩŊŀœħƟȮŐĸŃĴňĴŅĨĶģŅĬȮőħĵ
ħņŏĬŇĬĔŅĶŒĬȮ3ȮħƟŅĬȮœħƟŐĔƞȮ&/'ȮěĶŇĵīĶĶĴĪŅĚĔŅĶĺŇěńĵȮ&0'ȮěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
&1'ȮěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮ&2'ȮėĺŅĴĮĸŀħĳńĵĪŅĚĝňĺĳŅıŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĽĴńĵŒľĴƞȮŐĸŃȮ&3'Ȯ
ěĶŇĵīĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮĬŀĔěŅĔĬňŘȮĵńĚħņŏĬŇĬĔŅĶŏıŊŗŀĽĶƟŅĚėĺŅĴĨĶŃľĬńĔŐĸŃėĺŅĴŏĕƟŅŒě 
ħƟŅĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ  

¶ ı ń ĥ Ĭ Ņ
ěĶŇĵīĶĶĴĪŅĚĔŅĶĺŇěńĵȮœħƟĸĚ
ĬŅĴĭńĬĪŉĔĕƟŀĨĔĸĚ 
ėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶ 
ŴĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸŏıŊŗŀĔŅĶ
ĨĶĺěĽŀĭĔŅĶĸŀĔŏĸňĵĬ
ĺĶĶĦĔĶĶĴŵȮĶŃľĺƞŅĚěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮŐĸŃȮĽĺĪĝ,ȮŏıŊŗŀŏĝŊŗŀĴőĵĚģŅĬĕƟŀĴŌĸ
őĮĶŐĔĶĴŀńĔĕĶŅĺŇĽŋĪīŇśȮůȮőĮĶŐĔĶĴȮCopycatch ů TCI (ĻŌĬĵƢħńĝĬň
ĔŅĶŀƟŅĚŀŇĚĺŅĶĽŅĶœĪĵ'ȮŏĮƦĬĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸĶŃľĺƞŅĚȮ1ȮŀĚėƢĔĶȮ
ŏıŊŗŀĨĶĺěĽŀĭĔŅĶĸŀĔŏĸňĵĬŐĭĭĺĶĶĦĔĶĶĴȮĬņœĮŒĝƟŒĬĔŅĶĔņĔńĭ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮĔƞŀŒľƟŏĔŇħĔŅĶŏĝŊŗŀĴőĵĚģŅĬĕƟŀĴŌĸ
ėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵȮőħĵĴňĶŃĵŃŏĺĸŅ 
ėĺŅĴĶƞĺĴĴŊŀȮ3ȮĮƖȮĬńĭĨńŘĚŐĨƞĺńĬĪňŗȮ0ȮĴňĬŅėĴȮ0343Ȯ+Ȯ04ȮĴňĬŅėĴȮ035.Ȯ 
őħĵœħƟľŅĶŊŀŐĬĺĪŅĚĔŅĶĶƞĺĴĮĶŃĴĺĸįĸȮŏıŊŗŀĨĶĺěĽŀĭĔŅĶĸŀĔŏĸňĵĬ
ĺĶĶĦĔĶĶĴȮĶĺĴĩŉĚĽĩŅĬĳŅıĔŅĶŏĝŊŗŀĴőĵĚģŅĬĕƟŀĴŌĸőĮĶŐĔĶĴłȮ
ĶƞĺĴĔńĬȮŀňĔĪńŘĚœħƟěńħĨńŘĚėĦŃįŌƟŐĪĬŏıŊŗŀĔŅĶıńĥĬŅȮĽƞĚŏĽĶŇĴȮŐĸŃ
ĽĬńĭĽĬŋĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮ&ĳŅĵŒĨƟŏėĶŊŀĕƞŅĵıńĬīĴŇĨĶȮTHRIN) ŏıŊŗŀŒľƟŏĔŇħĔŅĶĮĶŃĽŅĬĚŅĬȮĶƞĺĴŐĸĔŏĮĸňŗĵĬ
ĮĶŃĽĭĔŅĶĦƢĔŅĶĪņĚŅĬħƟŅĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵĪńŘĚŏėĶŊŀĕƞŅĵĺŇěńĵĳŅĵŒĬĮĶŃŏĪĻœĪĵȮĨĸŀħěĬȮAsia Pacific 
Research Integrity Network (APRI) ŐĸŃȮWorld Conference on Research Integrity (WCRI) őħĵœħƟ
ľŅĶŊŀŏıŊŗŀěńħĪņȮ&ĶƞŅĚ'ȮThailand principle on research integrity ŐĸŃŐĬĺĪŅĚŐĭƞĚĮƤĬĪĶńıĵŅĔĶĔŅĶĻŉĔļŅ
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ĬŀĔěŅĔĬňŘȮœħƟĮĶŃĔŅĻŒĝƟĬőĵĭŅĵħƟŅĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮĕŀĚŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļ 
ĳŅėĨŃĺńĬŀŀĔȮ&EECi) ŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮŏĴŊŗŀĺńĬĪňŗȮ30 ĔńĬĵŅĵĬȮ2565 

¶ ĚŅĬħƟŅĬěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ œħƟĮĶŃĔŅĻŒĝƟĬőĵĭŅĵ 
ħƟŅĬěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĕŀĚŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ
&EECi) ŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮŏĴŊŗŀĺńĬĪňŗȮ30 ĔńĬĵŅĵĬȮ2565  

¶ ěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮěńħĪņŏĔĦĤƢŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬĽņľĶńĭėĦŃĔĶĶĴĔŅĶ
ıńĥĬŅĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮĕŀĚȮĽĺĪĝ,Ȯ&IRB)ȮŒĬĔŅĶĪĭĪĺĬŐĸŃıŇěŅĶĦŅ
őėĶĚĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮőħĵĮĶŃĔŅĻŒĝƟŏĔĦĤƢŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬĽņľĶńĭĔŅĶĪĭĪĺĬŐĸŃıŇěŅĶĦŅ
ěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĴĬŋļĵƢŐĭĭŏĶƞĚħƞĺĬȮ&Expedited review) ŐĸŃŐĭĭĵĔŏĺƟĬȮ&Exemption review) ŏĴŊŗŀ
ĺńĬĪňŗȮ/ȮŏĴļŅĵĬȮ0343ȮĮĶŃĔŅĻŒĝƟĬőĵĭŅĵħƟŅĬěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮĕŀĚŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇě
ıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) ŏĴŊŗŀĺńĬĪňŗȮ1.ȮĔńĬĵŅĵĬȮ0343ȮŐĸŃŀĵŌƞĶŃľĺƞŅĚěńħĪņȮ&ĶƞŅĚ'ȮĺŇīňħņŏĬŇĬĔŅĶĴŅĨĶģŅĬ
&SOP) ėĦŃĔĶĶĴĔŅĶ IRBȮŏıŊŗŀįĸńĔħńĬŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶĨĶĺěĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚėĦŃĔĶĶĴĔŅĶěĶŇĵīĶĶĴ
ĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮĶŃħńĭĬŅĬŅĝŅĨŇȮŏıŊŗŀĕŀĶńĭĔŅĶĨĶĺěĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĦŃĔĶĶĴĔŅĶȮIRB ěŅĔȮ
SIDCER-FERCAP Recognition ŐĸŃȮNECAST (National Ethics Committee Accreditation System in 
Thailand)ȮĨƞŀœĮ 

¶ ėĺŅĴĮĸŀħĳńĵĪŅĚĝňĺĳŅıŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĽĴńĵŒľĴƞȮĮĶŃĔŅĻŒĝƟĬőĵĭŅĵĔŅĶĔņĔńĭ
ħŌŐĸħƟŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĝňĺĳŅıȮ&Biosafety) ĕŀĚŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ
&EECi) ŏĴŊŗŀĺńĬĪňŗȮ1.ȮĔńĬĵŅĵĬȮ0343 

¶ ħƟŅĬěĶŇĵīĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ
ěńħĪņŐĬĺĮĢŇĭńĨŇěĶŇĵīĶĶĴħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢȮ
ĕŀĚȮĽĺĪĝ,ȮŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶħņŏĬŇĬĚŅĬ
ĽņľĶńĭįŌƟĪňŗĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚȮŒľƟŀĵŌƞĳŅĵŒĨƟľĸńĔĔŅĶ
ħƟŅĬěĶŇĵīĶĶĴĮƤĠĠŅĮĶŃħŇļģƢĪňŗŏĮƦĬĽŅĔĸȮ
ėņĬŉĚĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮ
őħĵĮĶŃĔŅĻŒĝƟŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮŏĴŊŗŀĺńĬĪňŗȮ1/Ȯ
ĴňĬŅėĴȮ0343ȮőħĵœħƟěńħĪņŒĬĶŌĮŐĭĭľĬńĚĽŊŀ 
ŀŇŏĸŖĔĶŀĬŇĔĽƢȮ&e-book) ŐĸŃĶŌĮŏĸƞĴŏıŊŗŀŒĝƟ
ŏįĵŐıĶƞȮĮĶŃĝŅĽńĴıńĬīƢȮĶĺĴĪńŘĚœħƟĮĶŃĔŅĻŒĝƟĬőĵĭŅĵěĶŇĵīĶĶĴħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢȮŏĕĨĬĺńĨĔĶĶĴ 
ĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) ŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮŏĴŊŗŀĺńĬĪňŗȮ/4ȮĴŇĩŋĬŅĵĬȮ0343ȮĬŀĔěŅĔĬňŘ 
œħƟěńħĪņľĸńĔĽŌĨĶŏĶňĵĬĶŌƟŀŀĬœĸĬƢȮ&e-learning'ȮŏĶŊŗŀĚȮěĶŇĵīĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮĞŉŗĚœħƟĶńĭĪŋĬĽĬńĭĽĬŋĬ 
ěŅĔĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 
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1,2,2ȮĔŅĶĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĪėőĬőĸĵň 

ĽĺĪĝ,ȮĴňŏĮƚŅľĴŅĵŒĬĔŅĶĬņĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀ 
ĵĔĶŃħńĭĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃȮSMEs ĔĶŃĨŋƟĬėĺŅĴĨƟŀĚĔŅĶħƟŅĬĬĺńĨĔĶĶĴȮıńĥĬŅĔĸœĔĽƞĚŏĽĶŇĴĳŅėŏŀĔĝĬ
ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮĴňėĺŅĴıĶƟŀĴĽņľĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃĮĶńĭĨńĺ
ĨƞŀĺŇĔķĨĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒľƟĽŅĴŅĶĩħņŏĬŇĬīŋĶĔŇěĨƞŀœħƟȮŐĸŃĽŅĴŅĶĩŏĨŇĭőĨŐĕƞĚĕńĬĶŃĵŃĵŅĺŀĵƞŅĚĵńŗĚĵŊĬ 
įƞŅĬĔĸœĔĔŅĶĽĬńĭĽĬŋĬĨƞŅĚȮŕȮőħĵĻŌĬĵƢĭĶŇľŅĶěńħĔŅĶŏĪėőĬőĸĵňȮ&TMC'ȮĽĺĪĝ,ȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ 
ĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

1,2,2,1 ĔŅĶĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅħƟŅĬĬĺńĨĔĶĶĴ 
ĔŅĶĽĬńĭĽĬŋĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĕŀĚŀŋĨĽŅľĔĶĶĴœĪĵȮ&ITAP : Innovation 

and Technology Assistance Program) 
ĔŅĶıńĥĬŅĻńĔĵĳŅıŐĸŃĕňħėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟĮĶŃĔŀĭĔŅĶœĪĵȮŒľƟĽŅĴŅĶĩŐĕƞĚĕńĬŐĸŃŏĨŇĭőĨŀĵƞŅĚ

ĵńŗĚĵŊĬĬńŘĬȮěņŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗĳŅėĶńģĨƟŀĚıĶƟŀĴĪňŗěŃĽĬńĭĽĬŋĬŒĬħƟŅĬŏĪėőĬőĸĵňȮĔŅĶŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚŀĚėƢėĺŅĴĶŌƟȮ
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĪňŗŏľĴŅŃĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮĔĶŃĨŋƟĬŒľƟĳŅėŏŀĔĝĬĸĚĪŋĬħƟŅĬĚŅĬĺŇěńĵ
ŐĸŃŏĪėőĬőĸĵňȮőħĵȮĽĺĪĝ,ȮĴňĔĸœĔĪňŗĝƞĺĵŏľĸŊŀȮSMEs ŒĬĔŅĶĮĶŃĽŅĬĶŃľĺƞŅĚŀĚėƢėĺŅĴĶŌƟěŅĔĬńĔĺŇěńĵœĮĽŌƞ
įŌƟĮĶŃĔŀĭĔŅĶŒľƟŏľĴŅŃĽĴĔńĭėĺŅĴĨƟŀĚĔŅĶȮĻńĔĵĳŅıȮŐĸŃĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟĬńŘĬœĮŒĝƟĮĶŃőĵĝĬƢœħƟěĶŇĚŒĬ
ŏĝŇĚıŅĦŇĝĵƢȮĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬĔŅĶĻŉĔļŅȮŐĸŃĽĩŅĭńĬŏėĶŊŀĕƞŅĵĨƞŅĚȮŕȮŒľƟĭĶŇĔŅĶėĶŀĭėĸŋĴĪŋĔĳŌĴŇĳŅė 
ĕŀĚĮĶŃŏĪĻœĪĵȮőħĵĔŅĶħņŏĬŇĬĔŅĶĶŌĮŐĭĭőėĶĚĔŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĔŅĶĭĶŇĔŅĶĪňŗĮĶŉĔļŅŏĪėőĬőĸĵňȮĽĶĶľŅ
įŌƟŏĝňŗĵĺĝŅĠȮĮĶŃĽŅĬĚŅĬȮĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮĺŇĬŇěĜńĵĮƤĠľŅĪŅĚŏĪėĬŇėŐĸŃŐĬĺĪŅĚıńĥĬŅīŋĶĔŇěȮĨŇħĨŅĴ
ĮĶŃŏĴŇĬįĸőėĶĚĔŅĶȮŏĽŅŃľŅŏĪėőĬőĸĵňěŅĔĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮȮĽĺĪĝ,ȮœħƟĺŇĬŇěĜńĵĮƤĠľŅĪŅĚŏĪėĬŇėŐĸŃŒľƟėņĮĶŉĔļŅŏĭŊŘŀĚĨƟĬŒľƟŐĔƞ
įŌƟĮĶŃĔŀĭĔŅĶȮSMEs ŐĸƟĺȮ329ȮĶŅĵȮŐĸŃıńĥĬŅŏĪėőĬőĸĵňŏĝŇĚĸŉĔŒľƟĔńĭįŌƟĮĶŃĔŀĭĔŅĶȮSMEs ŀĵƞŅĚėĶŀĭėĸŋĴ
ĪŋĔĳŌĴŇĳŅėĕŀĚĮĶŃŏĪĻȮ346ȮőėĶĚĔŅĶȮ&ŒľĴƞ'ȮĶĺĴĩŉĚőėĶĚĔŅĶħƟŅĬȮBCG ěņĬĺĬ 37 őėĶĚĔŅĶȮėŇħŏĮƦĬĴŌĸėƞŅ
őėĶĚĔŅĶĶĺĴȮ304.24ȮĸƟŅĬĭŅĪȮőħĵĔŅĶħņŏĬŇĬĚŅĬĳŅıĶĺĴĕŀĚĔŅĶĽĬńĭĽĬŋĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴĕŀĚŀŋĨĽŅľĔĶĶĴœĪĵȮĔƞŀŒľƟŏĔŇħįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěĪňŗĮĶŃŏĴŇĬěŅĔĔņœĶĶĺĴĪńŘĚĽŇŘĬȮ2,205 
ĸƟŅĬĭŅĪȮŐĸŃĔƞŀŒľƟŏĔŇħĔŅĶĸĚĪŋĬĺŇěńĵŐĸŃıńĥĬŅĪńŘĚĽŇŘĬȮ478 ĸƟŅĬĭŅĪȮőħĵĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬ 
ĪňŗĝƞĺĵĽĬńĭĽĬŋĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĬĺńĨĔĶĶĴȮŐĸŃĝƞĺĵĽĬńĭĽĬŋĬŏĪėőĬőĸĵňŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶ 
ŏıŊŗŀĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěĝŋĴĝĬȮBCG Model őħĵĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬőėĶĚĔŅĶŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶȮħńĚĬňŘ 

1. įĸĚŅĬȮ&ħƟŅĬŏĔļĨĶŐĸŃŀŅľŅĶ'ȮĔŅĶıńĥĬŅĶŃĭĭĴŅĨĶģŅĬĔŅĶįĸŇĨĬŘņĴńĬĮŅĸƢĴŀĵƞŅĚĵńŗĚĵŊĬȮ
&RSPO) 
ĭĶŇļńĪĪňŗœħƟĶńĭĔŅĶĝƞĺĵŏľĸŊŀȮĽľĔĶĦƢĬŇėĴıĬĴȮěńĚľĺńħĽŋĶŅļġĶƢīŅĬň 
ĮĶŃŏĳĪīŋĶĔŇěĕŀĚĭĶŇļńĪȮŏĔļĨĶȮįĸŇĨĮŅĸƢĴĬŘņĴńĬ 
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ĪňŗĴŅĕŀĚĮƤĠľŅŐĸŃĔŅĶĕŀĶńĭĔŅĶĝƞĺĵŏľĸŊŀ įŌƟĮĶŃĔŀĭĔŅĶĨƟŀĚĔŅĶœħƟĶńĭĔŅĶĶńĭĶŀĚĨŅĴ
ĴŅĨĶģŅĬȮRSPO ŏıŊŗŀěŃĕŅĵįĸįĸŇĨœħƟŒĬĶŅėŅĪňŗĽŌĚĕŉŘĬȮőħĵĴňĔŅĶěńħĔŅĶĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŐĸŃ
ĨƟŀĚĔŅĶĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėņĮĶŉĔļŅĔŅĶįĸŇĨĮŅĸƢĴĬŘņĴńĬĨŅĴĴŅĨĶģŅĬȮRSPO ĽņľĶńĭŏĔļĨĶĔĶ 
ĶŅĵĵƞŀĵ 
ěŋħŏħƞĬĪňŗȮITAP ŏĕƟŅĝƞĺĵŏľĸŊŀ ĔĸŋƞĴŏĔļĨĶĔĶĶŅĵĵƞŀĵĞŉŗĚĮĶŃĔŀĭħƟĺĵėĦŃĔĶĶĴĔŅĶŐĸŃĽĴŅĝŇĔ 
ĴňėĺŅĴŏĕƟŅŒěȮŐĸŃĽŅĴŅĶĩħņŏĬŇĬĔŅĶŒľƟĽŀħėĸƟŀĚĔńĭĶŃĭĭĴŅĨĶģŅĬĔŅĶįĸŇĨĬŘņĴńĬĮŅĸƢĴŀĵƞŅĚ
ĵńŗĚĵŊĬȮ&RSPO) œħƟȮŐĸŃĴňėĺŅĴıĶƟŀĴŒĬĔŅĶĕŀĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬȮRSPO ĽņľĶńĭĽĴŅĝŇĔĶŅĵŒľĴƞ 
ĔŖĽŅĴŅĶĩŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮĸħĨƟĬĪŋĬĔŅĶįĸŇĨĕŀĚŏĔļĨĶĔĶĶŅĵĵƞŀĵœħƟ 
įĸĸńıīƢĔŅĶħņŏĬŇĬĚŅĬȮŏĔŇħĔŅĶěńħĔŅĶĽĺĬĮŅĸƢĴŀĵƞŅĚĵńŗĚĵŊĬ ĽŅĴŅĶĩĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮŀňĔĪńŘĚ
ĔŅĶĶĺĴĔĸŋƞĴĪņŒľƟĴňŀņĬŅěŒĬĔŅĶĨƞŀĶŀĚĶŅėŅŐĸŃŏıŇŗĴįĸįĸŇĨȮŏĔļĨĶĔĶĴňĶŅĵœħƟŏıŇŗĴĕŉŘĬȮĽƞĚįĸĨƞŀ
ĔŅĶĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĪňŗħňĕŉŘĬȮőħĵŏĔļĨĶĔĶěņĬĺĬȮ473ȮĶŅĵȮĴňįĸįĸŇĨŏıŇŗĴĕŉŘĬŏĜĸňŗĵœĶƞĸŃȮ.,0Ȯ
ĨńĬ-œĶƞ-ĮƖȮěŅĔıŊŘĬĪňŗŒľƟįĸįĸŇĨȮ0.,326ȮœĶƞȮŐĸŃĶŅėŅŀƟŅĚŀŇĚȮ2ȮĭŅĪ-ĔĔ,ȮĨŅĴĮĶŃĔńĬĶŅėŅĕŀĚ
ĶńģĭŅĸȮėŇħŏĮƦĬĴŌĸėƞŅĴŅĔĔĺƞŅȮ/4ȮĸƟŅĬĭŅĪȮĽŅĴŅĶĩĽĶƟŅĚįĸĔĶŃĪĭœħƟŏĔŊŀĭȮ3.ȮŏĪƞŅȮŏĴŊŗŀŏĪňĵĭĔńĭ
ĚĭĮĶŃĴŅĦĪňŗĳŅėĶńģĽĬńĭĽĬŋĬ 

2. įĸĚŅĬȮ&ħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢȮAI) ĔŅĶıńĥĬŅľŋƞĬĵĬĨƢŀŋĨĽŅľĔĶĶĴŏıŊŗŀĔŅĶĮƚŀĬŐįƞĬŏľĸŖĔ 
ŏĕƟŅŏėĶŊŗŀĚ CNC punching 
ĝŊŗŀĭĶŇļńĪĪňŗœħƟĶńĭĔŅĶĝƞĺĵŏľĸŊŀȮĭĶŇļńĪȮĭŇĪœĺƟĽƢȮŁňĪŏŀŖĔĞƢŏĝĬŏěŀĶƢȮěņĔńħ  ěńĚľĺńħĽĴŋĪĶĮĶŅĔŅĶ 
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ĮĶŃŏĳĪĔŅĶħņŏĬŇĬĚŅĬīŋĶĔŇěĕŀĚĭĶŇļńĪ ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħŏĸŖĔŐĸŃĕĬŅħŒľĠƞĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴ ŐĸŃŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮ&heat exchanger) 
ĪňŗĴŅĕŀĚĮƤĠľŅŐĸŃĔŅĶĕŀĶńĭĔŅĶĝƞĺĵŏľĸŊŀ ĭĶŇļńĪĴňĔŅĶĸĚĪŋĬŏėĶŊŗŀĚ CNC punching ŒľĴƞȮĞŉŗĚ
ĪņĚŅĬĴňĮĶŃĽŇĪīŇĳŅıœħƟĴŅĔĔĺƞŅŏħŇĴȮŐĨƞĔŅĶĮƚŀĬŐįƞĬŏľĸŖĔŏĕƟŅŏėĶŊŗŀĚȮCNC punching ĵńĚŒĝƟ
ŐĶĚĚŅĬėĬŏĮƦĬľĸńĔȮĵńĚŒĝƟŏĺĸŅĴŅĔȮĪņœħƟėƞŀĬĕƟŅĚĝƟŅěŉĚŏĔŇħĮƤĠľŅėŀĕĺħȮŐĸŃŏĬŊŗŀĚěŅĔŐįƞĬŏľĸŖĔ
ĴňĬŘņľĬńĔĴŅĔȮĪņŒľƟĴňėĺŅĴŏĽňŗĵĚħƟŅĬėĺŅĴĮĸŀħĳńĵĕŀĚıĬńĔĚŅĬȮ 
ěŋħŏħƞĬĪňŗȮITAP ŏĕƟŅĝƞĺĵŏľĸŊŀ ĽĶĶľŅįŌƟŏĝňŗĵĺĝŅĠĝƞĺĵıńĥĬŅĶŃĭĭĮƚŀĬőĸľŃŀńĨőĬĴńĨŇĨŇħĨńŘĚ
ĽņľĶńĭŏėĶŊŗŀĚȮCNC punching ěŉĚĽŅĴŅĶĩĝƞĺĵŏıŇŗĴŀńĨĶŅĔŅĶįĸŇĨȮĸħĮƤĠľŅėŀĕĺħ 
ĕŀĚĔĶŃĭĺĬĔŅĶĬňŘœħƟĨŅĴĪňŗŀŀĔŐĭĭœĺƟȮŐĸŃŏıŇŗĴŀńĨĶŅĔŅĶįĸŇĨĽņľĶńĭĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮħƟĺĵ
ŏėĶŊŗŀĚȮCNC punching œħƟĴŅĔĕŉŘĬ 
įĸĸńıīƢĔŅĶħņŏĬŇĬĚŅĬȮ 
- ĭĶŇļńĪĴňĶŃĭĭĮƚŀĬőĸľŃŀńĨőĬĴńĨŇĨŇħĨńŘĚĪņĚŅĬĽńĴıńĬīƢĔńĭŏėĶŊŗŀĚȮCNC punching ĪňŗĽŅĴŅĶĩ
ĝƞĺĵŏıŇŗĴįĸŇĨĳŅıĔŅĶįĸŇĨœħƟĩŉĚȮ7ȮŏĪƞŅȮŐĸŃĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮ200,000ȮĭŅĪĨƞŀĮƖȮ&ĴŅĔĔĺƞŅȮ
10%) ŏĔŇħĔņœĶĔĺƞŅȮ8ȮĸƟŅĬĭŅĪĨƞŀĮƖȮ 

- ŏĔŇħĔŅĶĸĚĪŋĬľŋƞĬĵĬĨƢŐĸŃĶŃĭĭĔŅĶĮƚŀĬŀńĨőĬĴńĨŇĪńŘĚĶŃĭĭȮ1,500,000ȮĭŅĪ 

 
3. įĸĚŅĬ &ħƟŅĬĔŅĶŐıĪĵƢŐĸŃĽŋĕĳŅı'ȮĔŅĶĻŉĔļŅĝňĺĽĴĴŌĸĕŀĚĵŅŏĴŖħĶńĔļŅőĶėėĺŅĴħńĬőĸľŇĨĽŌĚŒĬ
ŀŅĽŅĽĴńėĶĝŅĺœĪĵĽŋĕĳŅıħňȮ 
ĝŊŗŀĭĶŇļńĪĪňŗœħƟĶńĭĔŅĶĝƞĺĵŏľĸŊŀȮĭĶŇļńĪȮŐĴėőėĶĲŅĶƢȮěņĔńħ 
ĮĶŃŏĳĪīŋĶĔŇěĕŀĚĭĶŇļńĪ įĸŇĨŐĸŃěņľĬƞŅĵĵŅŐįĬĮƤěěŋĭńĬ 
ĪňŗĴŅĕŀĚĮƤĠľŅŐĸŃĔŅĶĕŀĶńĭĔŅĶĝƞĺĵŏľĸŊŀ ĔŅĶĶńĔļŅőĶėėĺŅĴħńĬőĸľŇĨĽŌĚŒĬĮĶŃŏĪĻœĪĵĴň
ħƟĺĵĔńĬľĸŅĵĶŌĮŐĭĭȮŐĸŃĴňĔŅĶŒĝƟĵŅĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ ěŉĚĨƟŀĚĔŅĶĸħĔŅĶĬņŏĕƟŅĨńĺĵŅĶńĔļŅ
ėĺŅĴħńĬőĸľŇĨĽŌĚĞŉŗĚĴńĔěŃŏĮƦĬĔŅĶĬņŏĕƟŅěŅĔĨƞŅĚĮĶŃŏĪĻ 
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ěŋħŏħƞĬĪňŗȮITAP ŏĕƟŅĝƞĺĵŏľĸŊŀ ŒľƟĔŅĶĽĬńĭĽĬŋĬĭĶŇļńĪįĸŇĨŏĳĽńĝĳńĦĤƢ ŐĸŃŏėĴňĳńĦĤƢĕŀĚœĪĵŒĬ
ĔŅĶĪħĽŀĭȮBio-equivalence ĕŀĚĵŅĸħėĺŅĴħńĬŒĬŀŅĽŅĽĴńėĶȮȮőħĵįĸĔŅĶĪħĽŀĭıĭĺƞŅĵŅĪňŗ
ĪŅĚĭĶŇļńĪįĸŇĨŀŀĔĴŅĪħŐĪĬĬńŘĬȮĴňĝňĺĮĶŃĽŇĪīŇįĸŐĸŃĝňĺĽĴĴŌĸŏĪňĵĭŏĪƞŅĔńĭĵŅĨƟĬŐĭĭȮĴňėĺŅĴ
ĮĸŀħĳńĵĨƞŀįŌƟĮƙĺĵĪňŗěņŏĮƦĬĨƟŀĚœħƟĶńĭĵŅȮŐĸŃĽŅĴŅĶĩŒĝƟĪħŐĪĬĵŅĨƟĬŐĭĭĪňŗĨƟŀĚĬņŏĕƟŅœħƟ 
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
įĸĸńıīƢĔŅĶħņŏĬŇĬĚŅĬȮ 
ěŅĔĔŅĶĨŇħĨŅĴįĸľĸńĚěĭőėĶĚĔŅĶȮőħĵĮĶŃŏĴŇĬįĸĔĶŃĪĭŏĴŊŗŀįĸŇĨĳńĦĤƢœħƟŀŀĔĽŌƞĨĸŅħŐĸƟĺȮŐĸŃ
ĴňĔŅĶĕŉŘĬĪŃŏĭňĵĬĭńĠĝňĬĺńĨĔĶĶĴœĪĵȮıĭĺƞŅĭĶŇļńĪĴňĔŅĶěńħěņľĬƞŅĵĵŅĶńĔļŅőĶėėĺŅĴħńĬőĸľŇĨĽŌĚ
ŒľƟĔńĭőĶĚıĵŅĭŅĸĳŅėĶńģȮĞŉŗĚĽŅĴŅĶĩĽĶƟŅĚĔņœĶœħƟĮƖĸŃĔĺƞŅȮ13ȮĸƟŅĬĭŅĪȮĽŅĴŅĶĩĪħŐĪĬ 
ĔŅĶĞŊŘŀĽŇĬėƟŅĬņŏĕƟŅěŅĔĨƞŅĚĝŅĨŇœħƟŏĮƦĬŀĵƞŅĚħň 

 
 

 
 
 
 
 
ĬŀĔěŅĔĬňŘȮITAP ĽĺĪĝ,ȮœħƟĶńĭĪŋĬěŅĔĔŀĚĪŋĬıńĥĬŅħŇěŇĪńĸŏıŊŗŀŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŏıŊŗŀħņŏĬŇĬĔŅĶ

őėĶĚĔŅĶȮŴħńĝĬňĝňŘĺńħĶŃħńĭėĺŅĴıĶƟŀĴĕŀĚ
ŀŋĨĽŅľĔĶĶĴȮœĪĵȮ&Thailand i2,.ȮGlbcv'ŵȮőħĵ
ĴňėĺŅĴĶƞĺĴĴŊŀĔńĭıńĬīĴŇĨĶȮėŊŀȮĽĳŅŀŋĨĽŅľĔĶĶĴ
ŐľƞĚĮĶŃŏĪĻœĪĵȮőħĵŒĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮœħƟ
ıńĥĬŅħńĝĬňȮThailand Industry Index 4.0 ŐĸŃ
ıńĥĬŅȮassessor ĳŅĵŒĨƟőėĶĚĔŅĶȮĞŉŗĚŏĕƟŅĽŀĭ
ĳŅėĪķļġňȮ72ȮĪƞŅĬȮĴňįŌƟįƞŅĬĽŀĭĳŅėĪķļġňŐĸŃ
ĳŅėĮĢŇĭńĨŇȮ43ȮĪƞŅĬ ŀňĔĪńŘĚœħƟıńĥĬŅŐıĸĨĲŀĶƢĴ
ĽņľĶńĭĔŅĶĮĶŃŏĴŇĬȮThailand i2,.ȮIndex Web 
Portal &www.thindex.or.th) ŏıŊŗŀĭĶŇľŅĶ
ěńħĔŅĶĔŅĶĮĶŃŏĴŇĬȮŐĸŃœħƟĬņħńĝĬňħńĚĔĸƞŅĺœĮ
ĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŒľƟĔńĭįŌƟĮĶŃĔŀĭĔŅĶěņĬĺĬȮ
100ȮĶŅĵȮŏĶňĵĭĶƟŀĵŐĸƟĺȮőħĵŐıĸĨĲŀĶƢĴĔŅĶŒĝƟĚŅĬĴňėĺŅĴıĶƟŀĴŒĬĔŅĶĕĵŅĵįĸĨƞŀœĮ 

 

http://www.thindex.or.th/
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ĔŅĶĽĶƟŅĚȮInnovation Driven Enterprise (IDE) 
ĽĺĪĝ,ĴňĔŅĶıńĥĬŅĔĸœĔĶƞĺĴĔńĭıńĬīĴŇĨĶȮŏıŊŗŀįĸńĔħńĬŐĸŃĕńĭŏėĸŊŗŀĬīŋĶĔŇěȮSMEs ŐĸŃȮStartup ŒľƟ

ıńĥĬŅĽŌƞĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶģŅĬĬĺńĨĔĶĶĴȮľĶŊŀȮInnovation-driven Enterprise (IDE) ĴŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
ĽņľĶńĭȮ3ȮĔĸœĔľĸńĔĪňŗȮĽĺĪĝ,ȮıńĥĬŅĕŉŘĬȮħńĚĬňŘ 

1) ĔĸœĔĔŅĶıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶőħĵŒĝƟőħĵŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮ&Digitalization) őħĵħņŏĬŇĬĔŅĶ
ŒĬőėĶĚĔŅĶȮDigital Transformation Phase II ĶƞĺĴĔńĭľĬƞĺĵĚŅĬıńĬīĴŇĨĶėŊŀȮUOB-FINLAB īĬŅėŅĶĵŌőŀĭň 
ŏıŊŗŀĝƞĺĵįŌƟĮĶŃĔŀĭĔŅĶĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴȮ&SMEs) ĕŀĚœĪĵȮŒĬĔŅĶıńĥĬŅŐĸŃŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬ
ħŇěŇĪńĸıĶƟŀĴŏĮĸňŗĵĬŐĮĸĚŀĚėƢĔĶŏĕƟŅĽŌƞĵŋėħŇěŇĪńĸȮ ĔŅĶħņŏĬŇĬĚŅĬĨńŘĚŐĨƞĮƖȮ2562-2563 ĴňįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶ
ĽĬńĭĽĬŋĬŐĸƟĺȮ18 ĶŅĵȮ&őėĶĚĔŅĶ'ȮŐĸŃȮĔņĸńĚħņŏĬŇĬőėĶĚĔŅĶĶŃĵŃĪňŗȮ1ȮĨƞŀŏĬŊŗŀĚŒĬĮƖȮ0242Ȯ- 0343ȮĴňĔŅĶ 
ěńħĽńĴĴĬŅŏıŊŗŀŒľƟėĺŅĴĶŌƟĔńĭįŌƟĮĶŃĔŀĭĔŅĶŏĶŊŗŀĚȮŴŏĕƟŅŒěěŋħŏĮĸňŗĵĬįŌƟĭĶŇőĳėŏıŊŗŀĮĶńĭĨńĺŒľƟīŋĶĔŇěŀĵŌƞĶŀħ 
ŒĬŐĭĭĜĭńĭĕŀĚėŋĦŵȮĴňįŌƟĮĶŃĔŀĭĔŅĶŏĕƟŅĶƞĺĴĚŅĬȮ25ȮėĬȮőħĵŒĬĮƖĬňŘȮĴňĭĶŇļńĪœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŏıŇŗĴĕŉŘĬȮ10Ȯ
ĶŅĵȮ&őėĶĚĔŅĶ'ȮĶĺĴĽĬńĭĽĬŋĬĪńŘĚĽŇŘĬȮ28 ĶŅĵȮ&őėĶĚĔŅĶ' 

ĬŀĔěŅĔĬňŘȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĵńĚœħƟĴňėĺŅĴĶƞĺĴĴŊŀĔńĭĨĸŅħľĸńĔĪĶńıĵƢȮŏŀŖĴȮŏŀȮœŀȮ&MAI) ŒĬ
ĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟŏĪėőĬőĸĵňŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩĕŀĚȮSMEs / StartupsȮőħĵħņŏĬŇĬőėĶĚĔŅĶŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴŐĸŃŏĽĶŇĴĻńĔĵĳŅıŒľƟįŌƟĮĶŃĔŀĭĔŅĶĕĬŅħĔĸŅĚȮŏĕƟŅĶŃħĴĪŋĬŒĬĨĸŅħĪŋĬȮ&LIVE Acceleration 
Program) ŐĸŃőėĶĚĔŅĶĵĔĶŃħńĭįŌƟĮĶŃĔŀĭĔŅĶĕĬŅħĵƞŀĴŐĸŃĺŇĽŅľĔŇěŏĶŇŗĴĨƟĬȮŒľƟŏĔŇħĔŅĶȮTransform īŋĶĔŇě
ħƟĺĵȮDigital Platform ŐĸŃȮEnterprise System ĴňįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬȮŒĬĔŅĶĵĔĶŃħńĭȮ
enterprise system ŒľƟŏľĴŅŃĽĴŐĔƞįŌƟĮĶŃĔŀĭĔŅĶȮĶĺĴȮ21 ĶŅĵȮ 

0)ȮĔĸœĔĔŅĶĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵȮ&Research Capability Development) 
ħƟĺĵĔĸœĔĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĔŅĶŀŋħĴĻŉĔļŅŏıŊŗŀŀŋĨĽŅľĔĶĶĴȮĶƞĺĴĔńĭĳŅėňŏėĶŊŀĕƞŅĵĽĩŅĭńĬĔŅĶĻŉĔļŅȮ&Higher 
Education for Industry : Hi-FI consortium) ěņĬĺĬȮ3ȮŐľƞĚȮœħƟŐĔƞȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŐĸŃĴľŅĺŇĪĵŅĸńĵ 
ĻĶňĬėĶŇĬĪĶĺŇőĶĥȮĞŉŗĚœħƟħņŏĬŇĬĔŅĶĶƞĺĴěńħĪņľĸńĔĽŌĨĶĴŅĨĶģŅĬĕŀĚėĦŃŒľƟĴňĶŃĭĭıńĥĬŅĔņĸńĚėĬĶƞĺĴĔńĭ
ĳŅėŀŋĨĽŅľĔĶĶĴȮőħĵħņŏĬŇĬĔŅĶȮĺŇŏėĶŅŃľƢőěĪĵƢěŅĔįŌƟĮĶŃĔŀĭĔŅĶĳŅėŀŋĨĽŅľĔĶĶĴĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠ 
ŏĕƟŅĺŇĬŇěĜńĵĮƤĠľŅȮĶńĭĽĴńėĶĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴőėĶĚĔŅĶȮŐĸŃŒľƟėņĮĶŉĔļŅŐĸŃĬńĔĻŉĔļŅŏĕƟŅĮĢŇĭńĨŇĔŅĶěĶŇĚ 
ŒĬĭĶŇļńĪĪňŗĶƞĺĴőėĶĚĔŅĶȮĮƤěěŋĭńĬĴňĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴőėĶĚĔŅĶȮ&ĨƞŀŏĬŊŗŀĚěŅĔȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0341'ȮěņĬĺĬȮ
15ȮėĬĴňĭĶŇļńĪŏĕƟŅĶƞĺĴőėĶĚĔŅĶȮ03ȮĭĶŇļńĪȮŐĸŃœħƟĶńĭĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬŒĬĔŅĶħņŏĬŇĬĚŅĬĮƖȮ0342Ȯ 
ŐĸŃĮƖȮ2565 ĮƤěěŋĭńĬȮőėĶĚĔŅĶŏĽĶŖěĽŇŘĬĽĴĭŌĶĦƢȮĬńĔĻŉĔļŅœħƟĽņŏĶŖěĔŅĶĻŉĔļŅŐĸƟĺȮŐĸŃĭĶŇļńĪœħƟĶńĭĬńĔĻŉĔļŅ 
ŏĕƟŅĪņĚŅĬŐĸƟĺĭŅĚĽƞĺĬȮĽŅĴŅĶĩħŌĕƟŀĴŌĸŏıŇŗĴŏĨŇĴœħƟĪňŗŏĺŖĭœĞĨƢȮwww.hifi.sc.chula.ac.th  

ŒĬĮƖȮ2565 - 2568 œħƟĴňĔŅĶĕĵŅĵįĸőėĶĚĔŅĶȮőħĵĪŅĚȮITAP ĶƞĺĴĴŊŀĔńĭěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
œħƟĶńĭĚĭĮĶŃĴŅĦěŅĔőėĶĚĔŅĶıĸŇĔőĜĴĴľŅĺŇĪĵŅĸńĵȮ&Reinventing University)ȮĪňŗħņŏĬŇĬĚŅĬőħĵȮĽĮ,ŀĺ,Ȯ
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ŐĸŃěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵŏĮƦĬľńĺľĬƟŅőėĶĚĔŅĶȮĽĬńĭĽĬŋĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮěņĬĺĬȮ90 ėĬȮőħĵȮ
ITAP ĽĺĪĝ, ĪņľĬƟŅĪňŗŒľƟėņĮĶŉĔļŅŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĨŇħĨŅĴėŋĦĳŅıőėĶĚĔŅĶ  

1) ĔĸœĔĔŅĶıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮŐĸŃĽŋĕĳŅıȮ&Food & Health 
Industry) ĶƞĺĴĔńĭıńĬīĴŇĨĶľĸŅĵĶŅĵȮĞŉŗĚĮĶŃĔŀĭħƟĺĵ 

1,/) Functional Foods ĶƞĺĴħņŏĬŇĬĔŅĶĔńĭȮĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬĝňĺĺŇĪĵŅĻŅĽĨĶƢȮ&TCELS)ȮŐĸŃ
ŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innopolis' őħĵœħƟĶńĭĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬŏıŊŗŀħņŏĬŇĬĔŅĶěŅĔȮTCELS ĮƤěěŋĭńĬ
ĴňįŌƟĮĶŃĔŀĭĔŅĶŏĕƟŅĶƞĺĴőėĶĚĔŅĶ ěņĬĺĬ 28ȮĶŅĵȮħņŏĬŇĬőėĶĚĔŅĶŏĽĶŖěĽŇŘĬŐĸƟĺ 

1,0) Herb Product Market Development ĶƞĺĴħņŏĬŇĬĔŅĶĔńĭȮĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻ 
ħƟŅĬĝňĺĺŇĪĵŅĻŅĽĨĶƢȮ&TCELS' őħĵŒĬĮƖȮ2565 œħƟĶńĭĚĭĮĶŃĴŅĦŒĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮŴĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅ
ĵĔĶŃħńĭįĸŇĨĳńĦĤƢĽĴŋĬœıĶŐĸŃįĸŇĨĳńĦĤƢěŅĔīĶĶĴĝŅĨŇŒľƟĴňėĺŅĴĮĸŀħĳńĵȮĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĮĶŃĽŇĪīŇįĸ 
őħĵĴňįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŏĶňĵĭĶƟŀĵŐĸƟĺȮěņĬĺĬȮ5 ĶŅĵ 

1,1) SU-Food Innovation Hub ĔŅĶıńĥĬŅīŋĶĔŇěŀŅľŅĶȮSMEs ŐĸŃŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 
ħƟĺĵĬĺńĨĔĶĶĴŏĝŇĚĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢŐĸŃĭĶĶěŋĳńĦĤƢ őħĵĶƞĺĴħņŏĬŇĬĔŅĶĔńĭĻŌĬĵƢĔĸŅĚĬĺńĨĔĶĶĴŀŅľŅĶ
ŐľƞĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&SU) ĮƤěěŋĭńĬĴňįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬĶĺĴȮěņĬĺĬȮ55ȮĶŅĵȮ&őėĶĚĔŅĶ'  

1,2) Innovative House ĽĺĪĝ,ȮĶƞĺĴĔńĭȮĽņĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,'ȮŐĸŃĽņĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮ&ĽĔĽĺ,'ȮĶƞĺĴĸĚĬŅĴĭńĬĪŉĔĕƟŀĨĔĸĚĔŅĶħņŏĬŇĬĚŅĬȮ
ĳŅĵŒĨƟőėĶĚĔŅĶĔŅĶĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĕĬŅħŏĸŖĔŐĸŃĕĬŅħĔĸŅĚŒĬ 
ĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮŐĸŃȮŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮĮƤěěŋĭńĬĴňįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŐĸƟĺ 
ŐĸŃŀĵŌƞĶŃľĺƞŅĚĔŅĶħņŏĬŇĬőėĶĚĔŅĶȮěņĬĺĬȮ53ȮĶŅĵȮ&őėĶĚĔŅĶ' 

2'ȮĔĸœĔĔŅĶıńĥĬŅįŌƟĮĶŃĔŀĭĽŌƞĽŅĔĸȮ&Internationalization Model) ŏĮƦĬĔŅĶȮCoaching 
įŌƟĮĶŃĔŀĭĔŅĶŒľƟĴňĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĸńĔħńĬĬĺńĨĔĶĶĴœĮĽŌƞĨĸŅħĽŅĔĸȮőħĵĪňŗįŌƟŏĝňŗĵĺĝŅĠěŅĔĨƞŅĚĮĶŃŏĪĻ
ěŃŒľƟėņĮĶŉĔļŅĔĶŃĭĺĬĔŅĶĮĶńĭĨńĺȮĽĶƟŅĚĺŇĽńĵĪńĻĬƢȮĔŅĶıńĥĬŅȮBusiness and Marketing Strategy ĽņľĶńĭ
ĽŇĬėƟŅĬĺńĨĔĶĶĴȮŒĬĔŅĶĕĵŅĵĨĸŅħœĮĵńĚĨƞŅĚĮĶŃŏĪĻȮőħĵĴňĔŅĶĻŉĔļŅĺŇěńĵĨĸŅħȮĺŅĚĔĸĵŋĪīƢĪŅĚĔŅĶĨĸŅħȮŐĸŃ
ĽĶƟŅĚĪňĴĕŅĵĨƞŅĚĮĶŃŏĪĻĪňŗŏĕƟĴŐĕŖĚȮĮƤěěŋĭńĬœħƟħņŏĬŇĬĔŅĶȮŀŀĔŐĭĭŐĸŃĮĶŃŏĴŇĬėĺŅĴŏĮƦĬȮIDE ĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶŐĸƟĺȮ4ȮĶŅĵȮőħĵĴňĭĶŇļńĪœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŒĬĔŅĶŒľƟėņĮĶŉĔļŅŐĬŃĬņŏĝŇĚĸŉĔȮěņĬĺĬȮ/ȮĭĶŇļńĪȮ
įĸĕŀĚĔŅĶħņŏĬŇĬőėĶĚĔŅĶıĭĺƞŅĭĶŇļńĪĽŅĴŅĶĩŏıŇŗĴĵŀħĕŅĵŒĬĨĸŅħĨƞŅĚĮĶŃŏĪĻœħƟȮŐĸŃŀĵŌƞĶŃľĺƞŅĚĔŅĶ 
ŏĕƟŅĽŌƞĨĸŅħĵŋőĶĮȮ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ œħƟĴňĭńĬĪŉĔĕƟŀĨĔĸĚŏıŊŗŀĶƞĺĴĴĴŊŀĔńĭȮĽņĬńĔĚŅĬĽĳŅĬőĵĭŅĵĔŅĶ
ŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŐľƞĚĝŅĨŇȮ(Ľŀĺĝ,)ȮŒĬĔŅĶħņŏĬŇĬőėĶĚĔŅĶŏıŊŗŀĺŇŏėĶŅŃľƢ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĨŇĭőĨĪŅĚīŋĶĔŇěĕŀĚĺŇĽŅľĔŇěģŅĬĬĺńĨĔĶĶĴȮ&Innovation-driven Enterprise: IDE)Ȯőħĵ
ĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĺŇŏėĶŅŃľƢĮƤěěńĵĔŅĶŏĨŇĭőĨĪŅĚīŋĶĔŇěȮ&Key factors for growth) ĕŀĚĺŇĽŅľĔŇěģŅĬĬĺńĨĔĶĶĴ 
ĽņĶĺěĶŌĮŐĭĭĔŅĶĽĬńĭĽĬŋĬěŅĔľĬƞĺĵĚŅĬĳŅėĶńģĪňŗŏľĴŅŃĽĴĔńĭĺŇĽŅľĔŇěģŅĬĬĺńĨĔĶĶĴœĪĵ őħĵĽńĴĳŅļĦƢ
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ŏěŅŃĸŉĔŐĸŃěńħĪņŏĮƦĬĔĶĦňĻŉĔļŅĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗĮĶŃĽĭėĺŅĴĽņŏĶŖěȮ04ȮĶŅĵȮĮƤěěŋĭńĬħņŏĬŇĬőėĶĚĔŅĶ
ŏĽĶŖěĽŇŘĬŐĸƟĺȮŐĸŃȮĽŀĺĝ,ȮœħƟĬņįĸĪňŗœħƟěŅĔĔŅĶĻŉĔļŅĴŅěńħĪņĕƟŀŏĽĬŀŐĬŃŏĝŇĚĬőĵĭŅĵĪňŗĝƞĺĵĽƞĚŏĽĶŇĴĔŅĶŏĨŇĭőĨ
ĕŀĚĺŇĽŅľĔŇěģŅĬĬĺńĨĔĶĶĴœĪĵĨƞŀœĮ 

 
3.4.4.2 ĔŅĶĽĶƟŅĚīŋĶĔŇěĽĨŅĶƢĪŀńıěŅĔįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅőħĵĭŋėĸŅĔĶȮĽĺĪĝ,ȮĬņœĮĨƞŀĵŀħ

ŒĬŏĝŇĚıŅĦŇĝĵƢ 
ĽĺĪĝ,ȮĞŉŗĚŏĮƦĬľĬƞĺĵĚŅĬĺŇěńĵĳŅėĶńģĪňŗĴňįĸĚŅĬĺŇěńĵŐĸŃŏĪėőĬőĸĵňĨƞŅĚȮŕȮĪňŗŏĔŇħěŅĔĪńŘĚĬńĔĺŇěńĵĕŀĚȮ

ĽĺĪĝ,ȮŐĸŃĬńĔĺŇěńĵŏėĶŊŀĕƞŅĵĳŅĵŒĨƟĪŋĬĪňŗȮĽĺĪĝ,ȮĔņĔńĭħŌŐĸȮěŉĚœħƟĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠŒĬĔŅĶĽƞĚŏĽĶŇĴŐĸŃ
ĽĶƟŅĚŒľƟŏĔŇħīŋĶĔŇěĽĨŅĶƢĪŀńıĪňŗĴňĔŅĶŒĝƟŏĪėőĬőĸĵňŏĮƦĬģŅĬěŅĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅĕŉŘĬĳŅĵŒĬȮĽĺĪĝ,ȮħńĚĬńŘĬȮ
ĽĺĪĝ,ȮěŉĚœħƟıńĥĬŅĔĸœĔĔŅĶȮSpin-off įĸĚŅĬĕŀĚȮĽĺĪĝ,ȮŏĮƦĬīŋĶĔŇěĽĨŅĶƢĪŀńıȮ&NSTDA Startup) ĕŉŘĬȮŏıŊŗŀ
ŏĮƦĬŀňĔľĬŉŗĚĔĸœĔŒĬĔŅĶįĸńĔħńĬŐĸŃĽĬńĭĽĬŋĬĔŅĶĬņįĸĚŅĬĽĺĪĝ,ȮœĮŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢȮŏıŊŗŀŒľƟŏĔŇħ
ĽĨŅĶƢĪŀńıŐĸŃĴňĔŅĶĸĚĪŋĬŒĬīŋĶĔŇěŏĪėőĬőĸĵňœħƟŀĵƞŅĚėĸƞŀĚĨńĺȮĶĺĴĪńŘĚŏĮƦĬŐĶĚěŌĚŒěŒľƟŏĔŇħĔŅĶĨƞŀĵŀħĚŅĬĺŇěńĵ
œĮĽŌƞĔŅĶĽĶƟŅĚīŋĶĔŇěȮįƞŅĬĔŅĶĸĚĪŋĬŒĬȮNSTDA Startup ĪňŗĴňıĬńĔĚŅĬȮĽĺĪĝ,ȮœĮŏĮƦĬįŌƟħņŏĬŇĬĔŅĶĶƞĺĴĔńĭ
ıńĬīĴŇĨĶĶƞĺĴĪŋĬȮ&Strategic Partner) ěŅĔĳŅėŏŀĔĝĬȮŐĸŃ-ľĶŊŀȮĴňȮĽĺĪĝ,ȮœĮĴňĽƞĺĬĶƞĺĴĸĚĪŋĬ ŏıŊŗŀĪņľĬƟŅĪňŗ
ĝƞĺĵįĸńĔħńĬīŋĶĔŇěŏĪėőĬőĸĵňĬńŘĬŒľƟĮĶŃĽĭėĺŅĴĽņŏĶŖěȮŒĬĔŅĶįĸńĔħńĬįƞŅĬĔĸœĔȮNSTDA Startup œħƟĴňĔŅĶ
ŏĨĶňĵĴėĺŅĴıĶƟŀĴĭŋėĸŅĔĶŐĸŃįĸĚŅĬĺŇěńĵŀĵƞŅĚŏĮƦĬĕńŘĬĨŀĬĔƞŀĬĔŅĶėńħŏĸŊŀĔŏĮƦĬīŋĶĔŇěĽĨŅĶƢĪŀńıȮŀŅĪŇ 
ĔŅĶŀĭĶĴįƞŅĬőėĶĚĔŅĶȮPre-NSTDA Startup ĪňŗěńħĨƞŀŏĬŊŗŀĚĪŋĔĮƖȮĔŅĶŒľƟėńħŏĸŊŀĔŐĸŃėņĮĶŉĔļŅőħĵĨĶĚȮ
&Direct Scouting and Consulting'ȮĔŅĶĭƞĴŏıŅŃŐĸŃĽĶƟŅĚįĸĚŅĬŏħƞĬĪňŗĬƞŅĽĬŒěȮ&Potential Project'ȮįƞŅĬ
ĔĸœĔȮNSTDA Investment Pitching &ĝŊŗŀŏħŇĴȮLQRB?ȮGltcqrmpqŲȮB_w'ȮĬŀĔěŅĔĬńŘĬŏıŊŗŀŒľƟĴňĔŅĶŏĨŇĭőĨ 
ŀĵƞŅĚĴńŗĬėĚȮĽĺĪĝ,ȮœħƟħņŏĬŇĬĔŅĶŏĝŊŗŀĴőĵĚȮ&Connecting'ȮŏĶƞĚĔŅĶŏĨŇĭőĨȮ&Accelerate'ȮŐĸŃŏĽĶŇĴĽĶƟŅĚ
ŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀȮ&Ecosystem)ȮŏĮƦĬĨƟĬȮŀňĔħƟĺĵȮȮőħĵŒĬĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĔĺĪĝ,'ȮėĶńŘĚĪňŗȮ1-0340ȮŏĴŊŗŀĺńĬĪňŗȮ00ȮŏĴļŅĵĬȮ0340ȮœħƟĴňĴĨŇŀĬŋĴńĨŇŒĬľĸńĔĔŅĶŒĬĔŅĶȮ
Spin-off įĸĚŅĬĕŀĚȮĽĺĪĝ,ȮŏĮƦĬīŋĶĔŇěĽĨŅĶƢĪŀńıȮ&NSTDA Startup)ȮĞŉŗĚĨƞŀĴŅȮĽĺĪĝ,ȮœħƟěńħĪņĺŇīňĮĢŇĭńĨŇŒĬ
ĔŅĶŐĮĶĶŌĮįĸĚŅĬŏĮƦĬĽĨŅĶƢĨŀńıȮěńħĨńŘĚėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅȮNSTDA Startup ŐĸŃěńħĮĶŃĝŋĴ
ėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅȮNSTDA Startup ŒĬĮƖȮ2563 ŒĬŏĺĸŅĨƞŀĴŅȮ 
 ĮƤěěŋĭńĬȮĽĺĪĝ,ȮıŇěŅĶĦŅŀĬŋĴńĨŇįĸĚŅĬŏıŊŗŀŐĮĶĶŌĮŏĮƦĬĽĨŅĶƢĨŀńıŐĸƟĺĪńŘĚĽŇŘĬȮěņĬĺĬȮ11 įĸĚŅĬȮ
őħĵěħĪŃŏĭňĵĬŐĸŃĔƞŀĨńŘĚŏĮƦĬĭĶŇļńĪȮNSTDA Startup ŐĸƟĺȮ10ȮĭĶŇļńĪȮŐĸŃŀĵŌƞĶŃľĺƞŅĚěńħĨńŘĚĭĶŇļńĪȮ1ȮőėĶĚĔŅĶȮ
őħĵĴňĶŅĵĸŃŏŀňĵħĭĶŇļńĪĪňŗĔƞŀĨńŘĚŐĸŃěħĪŃŏĭňĵĬěńħĨńŘĚȮħńĚĬňŘ 
 ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2563 ěņĬĺĬȮ2 ĭĶŇļńĪȮœħƟŐĔƞȮ1) ĭĶŇļńĪȮœĭőŀŏĪėȮőĔĸŏĭŇŘĸȮŀŇĬőĬŏĺĝńŗĬȮ
ěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮBGIC) &ŏħŇĴĝŊŗŀĭĶŇļńĪȮœĭőŀȮŏěŏĬŏĪėȮŀŇĬŏĨŀĶƢŏĬĝńŗĬŐĬĸȮěņĔńħ'ȮħņŏĬŇĬīŋĶĔŇěŐıĸĨĲŀĶƢĴŒĬ
ħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıȮ&Biotechnology) įĸŇĨĳńĦĤƢĵŅĝňĺĺńĨĩŋȮ&Biopharmaceutical Products) ĶĺĴĪńŘĚȮLife 
Science 
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2) ĭĶŇļńĪȮŏŀœŀœĬĬƢȮěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮAI7'ȮħņŏĬŇĬīŋĶĔŇěħƟŅĬȮħŇěŇĪńĸȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮ&AI) ĨńĺŀĵƞŅĚ
įĸŇĨĳńĦĤƢȮŀŅĪŇȮPANNANA (AI ĽĶŋĮĮĶŃĝŋĴ'ȮĞŉŗĚŏĮƦĬĭĶŇļńĪœĪĵĶŅĵŐĶĔĪňŗŒľƟĭĶŇĔŅĶĩŀħŏĽňĵĚħƟĺĵȮAI ŐĸŃŏĕƟŅŒě
ŏĽňĵĚĳŅļŅœĪĵȮ 
 ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2564 ěņĬĺĬȮ3 ĭĶŇļńĪȮœħƟŐĔƞȮ1) ĭĶŇļńĪȮŏĭĶĬĬŇĲƕĨȮěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮ
BrainiFit) ħņŏĬŇĬīŋĶĔŇěįĸŇĨŐĸŃěņľĬƞŅĵĶŃĭĭŀŀĔĔņĸńĚĔŅĵĽĴŀĚĽņľĶńĭįŌƟĽŌĚŀŅĵŋȮŐĸŃŏħŖĔĽĴŅīŇĽńŘĬȮĲƘƨĬĲŌ
ĻńĔĵĳŅıĔŅĶŏĶňĵĬĶŌƟħƟĺĵŏĪėőĬőĸĵňħƟŅĬĽĴŀĚľĶŊŀȮNeuro TechnologyȮ2) ĭĶŇļńĪȮĭŇřĔőĔȮŀĬŅœĸĨŇĔĽƢȮěņĔńħȮ
(ĝŊŗŀŏĶňĵĔĵƞŀȮBIGGO)ȮħņŏĬŇĬīŋĶĔŇěŒľƟĭĶŇĔŅĶŐıĸĨĲŀĶƢĴĕƟŀĴŌĸĕĬŅħŒľĠƞȮ(Big data) ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶ
ĨńħĽŇĬŒěŐĸŃěńħŀĭĶĴħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮȮ3) ĭĶŇļńĪȮėĺŀĬĨńĴȮœĭőŀŏĪėȮěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮQuantum 
Biotech)Ȯ&ŏħŇĴĝŊŗŀĭĶŇļńĪȮŐėĬĬŅĭňȮœĭőŀŏĪėȮěņĔńħ'ȮħņŏĬŇĬīŋĶĔŇěįĸŇĨŐĸŃĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňœŁĭĶŇħěƢȮ
Biorefinery ŐĸŃȮBioChemical ŏıŊŗŀįĸŇĨĽŅĶŃĽņėńĠĨƞŅĚŕȮĽņľĶńĭŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕȮ 
 ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 ěņĬĺĬȮ5 ĭĶŇļńĪȮŐĸŃȮ1ȮőėĶĚĔŅĶȮœħƟŐĔƞ 1) ĭĶŇļńĪȮĽœĮĔƢȮŀŅĶƢĝŇȮ
ŏĪėőĪĬŇėĽƢȮěņĔńħȮ(ĝŊŗŀŏĶňĵĔĵƞŀȮSPIKE) ħņŏĬŇĬīŋĶĔŇěįĸŇĨŏĕŖĴĕĬŅħœĴőėĶ-ĬŅőĬȮ&Micro/Nano Needle) 
ĽņľĶńĭŏĽĶŇĴĮĶŃĽŇĪīŇĳŅıĔŅĶħŌŐĸįŇĺŐĸŃĬņĽƞĚĽŅĶĽņėńĠįƞŅĬįŇĺľĬńĚȮŏıŊŗŀŀŋĨĽŅľĔĶĶĴėĺŅĴĚŅĴȮĽŋĕĳŅıȮŐĸŃ
ĔŅĶŐıĪĵƢŀĬŅėĨ 2) ĭĶŇļńĪȮĶňœĸĲƝȮœĭőŀŏŀŖĬěŇŏĬňĵĶŇŗĚȮěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮReLIFE) ħņŏĬŇĬīŋĶĔŇěħƟŅĬĺŇĻĺĔĶĶĴ
ŏĬŊŘŀŏĵŊŗŀȮ&Tissue Engineering) ŏıŊŗŀĽĶƟŅĚŏĬŊŘŀŏĵŊŗŀľĶŊŀŀĺńĵĺŃĕŉŘĬĴŅŒľĴƞȮŏĝƞĬȮĔĶŃěĔĨŅĝňĺĳŅıĪňŗįĸŇĨěŅĔȮ
Stem cells ĞŉŗĚĽŅĴŅĶĩŒĝƟĪħŐĪĬĔĶŃěĔĨŅĭĶŇěŅėœħƟĪńĬĪň 3) ĭĶŇļńĪȮħŅĶƢĺŇĬŏĪėȮőĞĸŌĝńĬĽƢȮ&ĮĶŃŏĪĻœĪĵ'Ȯ
ěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮDARWINTECH) ħņŏĬŇĬīŋĶĔŇěħƟŅĬȮDigital Platform ŏıŊŗŀěńħĔŅĶŐĸŃħŌŐĸőĳĝĬŅĔŅĶĶĺĴĩŉĚ
ĽŋĕĳŅıĕŀĚŏħŖĔŒĬőĶĚŏĶňĵĬȮ4) ĭĶŇļńĪȮŐėĬĪĶńĽȮěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮKANTRUS) ħņŏĬŇĬīŋĶĔŇěįĸŇĨŐĸŃěńħ
ěņľĬƞŅĵĺńĽħŋŀŀĔķĪīŇśĽņľĶńĭŏėĶŊŗŀĚĽņŀŅĚŐĸŃĔŅĶŐıĪĵƢȮŏĝƞĬȮőĮĶĨňĬŀňěňŏŀĲȮĞŉŗĚŏĮƦĬĽŅĶĝňĺĺńĨĩŋĮĶŃŏĳĪőĔĶĪ
ŐĲĔŏĨŀĶƢ 5) ĭĶŇļńĪȮĬŅőĬȮőėƠĨĨŇŘĚȮŏĪėȮěņĔńħȮ&ĝŊŗŀŏĶňĵĔĵƞŀȮNano Coating Tech)ȮħņŏĬŇĬīŋĶĔŇěįĸŇĨŐĸŃ
ŒľƟĭĶŇĔŅĶŏĔňŗĵĺĔńĭĽŅĶŏėĸŊŀĭįŇĺŏıŊŗŀĮƚŀĚĔńĬĔŅĶŏĔŅŃĕŀĚĬŘņŐĸŃİŋƙĬȮŏĬƟĬŒľƟĭĶŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨ
ıĸńĚĚŅĬœĲĲƚŅěŅĔŐĽĚŀŅĪŇĨĵƢȮŐĸŃŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚ ŐĸŃȮ1 őėĶĚĔŅĶȮėŊŀȮőėĶĚĔŅĶĲŀĚħňȮ(ĝŊŗŀŏĶňĵĔĵƞŀȮ
Fondee)ȮħņŏĬŇĬīŋĶĔŇěħƟŅĬȮDigital Platform ŏıŊŗŀŏĝŊŗŀĴőĵĚĮĶŃĝŅĝĬŏĕƟŅĔńĭľĬƞĺĵĚŅĬĪňŗħŌŐĸĶńĭįŇħĝŀĭĮƤĠľŅ
ŒĬŏĶŊŗŀĚĨƞŅĚŕ &őėĶĚĔŅĶĕĵŅĵįĸĚŅĬĺŇěńĵŒĬĚŅĬȮTraffy Fondue)  
 őħĵĭĶŇļńĪĪńŘĚľĴħıĬńĔĚŅĬȮĽĺĪĝ,ȮĴňĽƞĺĬĶƞĺĴőħĵŏĮƦĬįŌƟĩŊŀľŋƟĬĶƞĺĴĪŋĬœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ03Ȯőħĵ
ĽĶƟŅĚįĸĔĶŃĪĭŒĬŏĝŇĚıŅĦŇĝĵƢȮŐĸŃħƟŅĬ
ŀŊŗĬȮŕȮŐĔƞĮĶŃŏĪĻȮŏĝƞĬȮŏĔŇħĔŅĶĸĚĪŋĬīŋĶĔŇě
ŏĪėőĬőĸĵňȮ&ĪŋĬěħĪŃŏĭňĵĬ'ȮĶĺĴœĴƞĬƟŀĵ
ĔĺƞŅȮ50 ĸƟŅĬĭŅĪȮŏĔŇħĔŅĶěƟŅĚĚŅĬȮ
ĴŅĔĔĺƞŅȮ40 ėĬĨƞŀĮƖȮŐĸŃĮĶŃĴŅĦĔŅĶ
ĶŅĵœħƟĶĺĴĔĺƞŅȮ50ȮĸƟŅĬĭŅĪĨƞŀĮƖȮ Ȯ 
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3.4.4.3 ĔŅĶĽĬńĭĽĬŋĬŐĸŃĭƞĴŏıŅŃįŌƟĮĶŃĔŀĭĔŅĶŏĪėőĬőĸĵň 

ĽĺĪĝ,ȮĽĬńĭĽĬŋĬŐĸŃĝƞĺĵŏľĸŊŀįŌƟĮĶŃĔŀĭĔŅĶħƟŅĬŏĪėőĬőĸĵňȮĨńŘĚŐĨƞŏĶŇŗĴĨƟĬĔŇěĔŅĶȮěĬĽŅĴŅĶĩħņŏĬŇĬ
ĔŇěĔŅĶœħƟŀĵƞŅĚĮĶŃĽĭėĺŅĴĽņŏĶŖěȮőħĵħņŏĬŇĬĔŇěĔĶĶĴĞŉŗĚĴňŐĬĺĪŅĚĪňŗľĸŅĔľĸŅĵĨŅĴėĺŅĴŏľĴŅŃĽĴȮĪņŒľƟ
įŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩĴňŐĬĺėŇħĽĶƟŅĚĽĶĶėƢįĸĚŅĬŒľĴƞȮŕȮĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮĶĺĴĪńŘĚĔŅĶ
ĭĶŇĔŅĶıńĥĬŅīŋĶĔŇěŐĸŃĔŅĶĨĸŅħȮĪņŒľƟįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩĺŅĚŐįĬīŋĶĔŇěĪňŗĬņœĮħņŏĬŇĬĔŅĶœħƟěĶŇĚ 
œĮĽŌƞŏĮƚŅľĴŅĵĪňŗĔņľĬħœĺƟȮŏĔŇħĔŅĶıńĥĬŅīŋĶĔŇěĔƞŀŒľƟŏĔŇħĔŅĶŏĨŇĭőĨĕŀĚĶŅĵœħƟȮĔŅĶěƟŅĚıĬńĔĚŅĬŏıŇŗĴ 
œħƟĸŌĔėƟŅŏıŇŗĴȮŐĸŃŏĔŇħĔŅĶĶƞĺĴĪŋĬȮĬņœĮĽŌƞĔŅĶŏĮƦĬŏěƟŅĕŀĚīŋĶĔŇěĪňŗŏĕƟĴŐĕŖĚŀĵƞŅĚĴňėŋĦĳŅıŐĸŃĵńŗĚĵŊĬȮŏĮƦĬĶŅĔģŅĬ
ĪňŗĽņėńĠĨƞŀĶŃĭĭŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0345ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

1) őėĶĚĔŅĶĭƞĴŏıŅŃīŋĶĔŇěŏĪėőĬőĸĵňĮƖȮ2564Ȯ&SUCCESS 2021)ȮŏĮƦĬőėĶĚĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅ
įŌƟĮĶŃĔŀĭĔŅĶŒľĴƞħƟŅĬŏĪėőĬőĸĵňȮŏıŊŗŀĝƞĺĵŏľĸŊŀįŌƟĮĶŃĔŀĭīŋĶĔŇěĪňŗĴňĭĶŇĔŅĶľĶŊŀįĸŇĨĳńĦĤƢĪŅĚħƟŅĬŏĪėőĬőĸĵň
ŐĸŃĬĺńĨĔĶĶĴȮŒľƟĽŅĴŅĶĩħņŏĬŇĬīŋĶĔŇěŒľƟŀĵŌƞĶŀħœħƟȮĽĶƟŅĚĶŅĔģŅĬėĺŅĴŐĕŖĚŐĶĚŒľƟŀĚėƢĔĶīŋĶĔŇěȮĺŅĚĔĸĵŋĪīƢȮ
įƞŅĬĔŅĶĽĬńĭĽĬŋĬŐĸŃŒľƟĭĶŇĔŅĶħƟŅĬĔŅĶŏĶňĵĬĶŌƟȮŒľƟėņĮĶŉĔļŅȮŐĸŃĭƞĴŏıŅŃŒĬĔĶŃĭĺĬĔŅĶĨƞŅĚȮŕȮőėĶĚĔŅĶłȮĴň
įŌƟĮĶŃĔŀĭĔŅĶĽĴńėĶŏĕƟŅĶƞĺĴőėĶĚĔŅĶȮ31ȮĶŅĵȮĴňįŌƟĽĴńėĶįƞŅĬĔŅĶĽńĴĳŅļĦƢȮ(ĝƞŀĚĪŅĚŀŀĬœĸĬƢ'ȮŐĸŃĵŊĬĵńĬŏĕƟŅ
ĶƞĺĴőėĶĚĔŅĶȮ20ȮĭĶŇļńĪȮŒĬľĸŅĔľĸŅĵŀŋĨĽŅľĔĶĶĴȮŏĝƞĬȮŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶȮŀŅľŅĶȮĽŊŗŀȮĵŅĬĵĬĨƢȮ
ĽŋĕĳŅıŐĸŃĔŅĶŐıĪĵƢȮĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŐĸŃĴŌĸėƞŅįĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮ 

¶ įĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěȮ&IMPACT)  ĴŌĸėƞŅ 213,158,315 ĭŅĪȮ 

¶ ĴŌĸėƞŅĔŅĶĸĚĪŋĬŏıŇŗĴȮ&INVESTMENT) ĴŌĸėƞŅ 103,850,001 

¶ ĴŌĸėƞŅĔŅĶěƟŅĚĚŅĬŏıŇŗĴ ĴŌĸėƞŅ 28,260,000 ĭŅĪ 

őėĶĚĔŅĶĭƞĴŏıŅŃīŋĶĔŇěŏĪėőĬőĸĵň ĮƖȮ2565 &SUCCESS 2022)ȮĴňįŌƟĮĶŃĔŀĭĔŅĶĽĴńėĶŏĕƟŅĶƞĺĴ

őėĶĚĔŅĶȮ56ȮĭĶŇļńĪȮĴňįŌƟĽĴńėĶįƞŅĬĔŅĶĽńĴĳŅļĦƢȮ(ŒĬĶŌĮŐĭĭȮHybrid ėŊŀĶŌĮŐĭĭŀŀĬœĸĬƢįƞŅĬĶŃĭĭȮZoom 

ŐĸŃĶŌĮŐĭĭȮOnsite'ȮŐĸŃĵŊĬĵńĬŏĕƟŅĶƞĺĴőėĶĚĔŅĶȮ42ȮĭĶŇļńĪȮĕĦŃĬňŘŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶőėĶĚĔŅĶőħĵĴň

ĨńĺŀĵƞŅĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗĮĶŃĽĭėĺŅĴĽņŏĶŖěĪňŗĬƞŅĽĬŒěȮœħƟŐĔƞȮĭĶŇļńĪȮĺňȮŏĝĲȮ(Wechef) &ĮĶŃŏĪĻœĪĵ'ȮěņĔńħ ĞŉŗĚ

ħņŏĬŇĬīŋĶĔŇěȮSTARTUP DIGITAL PLATFORM 

ĪňŗĝƞĺĵĺŅĚŐįĬȮŐĸŃĭĶŇľŅĶĔŅĶĕŅĵŒľƟĶĩ

ěņľĬƞŅĵŀŅľŅĶŏėĸŊŗŀĬĪňŗWe Chef Food 

Truck ŐŀıěŀĚĝƞŀĚěŀħĕŅĵŀŅľŅĶįƞŅĬĴŊŀĩŊŀ 

ŐĸŃŒĬĮƖĬňŘ Wechef ĶƞĺĴĴŊŀĔńĭȮĽĺĪĝ,&Ļě,Ȯ

ŐĸŃȮDECC) ŏıŊŗŀľŅȮSolution ŒĬĔŅĶěńħĔŅĶ

ĬŘņŏĽňĵŐĸŃĭņĭńħĬŘņŏĽňĵěŅĔĔŅĶįĸŇĨŀŅľŅĶ

ĔƞŀĬĮĸƞŀĵĽŌƞĪƞŀĶŃĭŅĵĬŘņĽŅīŅĶĦŃȮőħĵĽĺĪĝ,
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œħƟŒľƟėņĮĶŉĔļŅȮĽĬńĭĽĬŋĬĔŅĶěńħĪņŏėĶŊŗŀĚĨƟĬŐĭĭěĬĽņŏĶŖěȮőħĵĪŅĚWechef œħƟĬņœĮĪħĸŀĚŒĝƟĚŅĬŏıŊŗŀľŅěŋħ

ŐĔƟœĕȮěĬœħƟŏėĶŊŗŀĚĭņĭńħĬŘņŏĽňĵĪňŗĽĴĭŌĶĦƢŐĭĭȮĪńŘĚĬňŘĔŅĶħņŏĬŇĬŏĝŊŗŀĴőĵĚŒľƟėņĮĶŉĔļŅŐĸŃĪħĸŀĚŏĮƦĬįĸĽņŏĶŖěĬňŘ

ŏĔŇħěŅĔĔŅĶěńħĔŇěĔĶĶĴĔŇěĔĶĶĴȮSUXCESS at first sight: Opportunities and Networking ŏĴŊŗŀĺńĬĪňŗȮ30 

Ľ,ė,65 őħĵȮĻě, 

2) őėĶĚĔŅĶŏĶƞĚĔŅĶŏĨŇĭőĨĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŏĪėőĬőĸĵňŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ&Food Accelerate' 
ŏıŊŗŀŏĶƞĚĔŅĶŏĨŇĭőĨĪŅĚīŋĶĔŇěŀĵƞŅĚĔƟŅĺĔĶŃőħħȮŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩĔŅĶŐĕƞĚĕńĬħƟŅĬĔŅĶĨĸŅħŐĸŃőŀĔŅĽĕĵŅĵ
īŋĶĔŇěŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĴňįŌƟĮĶŃĔŀĭĔŅĶŏĕƟŅĶƞĺĴőėĶĚĔŅĶěņĬĺĬȮ8ȮĶŅĵȮ&ĶŃĵŃŏĺĸŅ
őėĶĚĔŅĶŏħŊŀĬŏĴļŅĵĬȮ+ȮīńĬĺŅėĴȮ2565'ȮőħĵįĸĔŅĶħņŏĬŇĬĚŅĬĽŇŘĬĮƖȮ2565ȮĴňĔŅĶěńħĔŇěĔĶĶĴĽńĴĴĬŅŀŀĬœĸĬƢȮ
Accelerate in New Opportunity ŒĬĺńĬĪňŗȮ22 ĔŋĴĳŅıńĬīƢȮ2565 ĴňįŌƟĸĚĪŃŏĭňĵĬŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŐĸŃĶńĭĝĴ
ĽńĴĴĬŅŀŀĬœĸĬƢĶĺĴȮ311 ĶŅĵȮěńħĔŇěĔĶĶĴĮģĴĬŇŏĪĻőėĶĚĔŅĶȮŒĬĺńĬĪňŗȮ28ȮŏĴļŅĵĬȮ2565ȮįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴȮ8Ȯ
ĭĶŇļńĪȮěņĬĺĬȮ21ȮĶŅĵȮĴňĔŅĶěńħĔŇěĔĶĶĴĺŇĬŇěĜńĵīŋĶĔŇěŐĸŃŒľƟėņĮĶŉĔļŅīŋĶĔŇěěņĬĺĬȮ60ȮĝńŗĺőĴĚ-ĭĶŇļńĪȮŏıŊŗŀ
ĺŅĚŐįĬĔĸĵŋĪīƢĔŅĶŏĶƞĚŏĨŇĭőĨĪŅĚīŋĶĔŇěŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵěŅĔŐįĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚįŌƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĴň
ĮĶŃĴŅĦĔŅĶĶŅĵœħƟŒĬőėĶĚĔŅĶĶĺĴĪńŘĚĽŇŘĬȮ671,350,553ȮĭŅĪȮĴňĔŅĶĨŇħĨŅĴĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅįĸĔŅĶ
ħņŏĬŇĬĚŅĬĨŅĴŐįĬĔŇěĔĶĶĴŐĸŃŏĔŖĭįĸĪŅĚīŋĶĔŇěŒĬĶŃľĺƞŅĚħņŏĬŇĬőėĶĚĔŅĶ  

ĨńĺŀĵƞŅĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗĬƞŅĽĬŒěȮŒĬőėĶĚĔŅĶȮFood Accelerate ŀŅĪŇȮĭĶŇļńĪȮıĸńĚįńĔȮěņĔńħȮįŌƟ
ěņľĬƞŅĵįńĔĽĸńħıĶƟŀĴĪŅĬŐĸŃįĸœĴƟĨńħŐĨƞĚıĶƟŀĴĪŅĬŐĭĶĬħƢȮOh ! VeggiesȮőħĵįĸŇĨĳńĦĤƢĴňĶŌĮŐĭĭĪňŗ
ľĸŅĔľĸŅĵŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳėȮěńħěņľĬƞŅĵįƞŅĬĶƟŅĬėƟŅĽĴńĵŒľĴƞĪńŗĺĮĶŃŏĪĻȮŐĸŃĕĵŅĵ
œĮĽŌƞīŋĶĔŇěėƟŅĮĸňĔŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩĕŀĚŀĚėƢĔĶŏıŊŗŀĔŅĶŏĨŇĭőĨĪňŗĵńŗĚĵŊĬȮőħĵĭĶŇļńĪĮĶŃĴŅĦĔŅĶ
ĶŅĵœħƟŒĬĶŃĵŃŏĺĸŅőėĶĚĔŅĶŏĴļŅĵĬȮůȮıķĻěŇĔŅĵĬȮĮƖȮ2565ȮěņĬĺĬȮ260,000,000ȮĭŅĪȮħņŏĬŇĬĔŇěĔĶĶĴ
ĔŅĶĨĸŅħőħĵĪŋĬĽĬńĭĽĬŋĬěŅĔőėĶĚĔŅĶłȮěņĬĺĬȮ800,000ȮĭŅĪȮěŅĔĔŅĶħņŏĬŇĬĔŇěĔĶĶĴŒĬĔĶŃĭĺĬĔŅĶ 
ĭƞĴŏıŅŃīŋĶĔŇěȮıĭĪňŗĮĶŉĔļŅīŋĶĔŇěŒĬ
ĔŅĶĺŅĚŐįĬĔĸĵŋĪīƢŀĚėƢĔĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴĽŌƞȮIPO ĶĺĴĩŉĚĭĶŇļńĪłȮœħƟĴň
ĔŅĶľŅȮopen innovationȮőħĵ
ĶƞĺĴĔńĭŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶ Food 
Innopolis ĽĺĪĝ, ĽĬńĭĽĬŋĬőėĶĚĔŅĶ
ĮĶŃĔĺħĬĺńĨĔĶĶĴŀŅľŅĶȮFood 
Innopolis Innovation Contest 
0.00 
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3) őėĶĚĔŅĶĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĕŀĚľĬƞĺĵĭƞĴŏıŅŃīŋĶĔŇěŏĪėőĬőĸĵň 
ĬŀĔěŅĔĬňŘȮĽĺĪĝ,ȮĴňĔŅĶĽĬńĭĽĬŋĬľĬƞĺĵĚŅĬĪňŗĪņľĬƟŅĪňŗĭƞĴŏıŅŃīŋĶĔŇěŏĪėőĬőĸĵňĴŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵ

ħņŏĬŇĬĔŅĶőėĶĚĔŅĶĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĕŀĚľĬƞĺĵĭƞĴŏıŅŃīŋĶĔŇěŏĪėőĬőĸĵňȮŒĬĮƖĚĭĮĶŃĴŅĦȮ2565 ĴňĔŅĶ
ĮĶŃŏĴŇĬľĬƞĺĵĚŅĬĭƞĴŏıŅŃŐĸƟĺȮ5 ľĬƞĺĵȮœħƟŐĔƞȮ/'ȮľĬƞĺĵĭƞĴŏıŅŃĺŇĽŅľĔŇěȮĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽĵŅĴȮ0'ȮľĬƞĺĵ
ĭƞĴŏıŅŃĺŇĽŅľĔŇěȮĺŇĪĵŅĸńĵĭńĦĤŇĨŏŀŏĝňĵȮ1'ȮľĬƞĺĵĭƞĴŏıŅŃĺŇĽŅľĔŇěȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬȮ2'ȮľĬƞĺĵĭƞĴŏıŅŃ
ĺŇĽŅľĔŇěȮĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦȮŐĸŃȮ3'ȮľĬƞĺĵĭƞĴŏıŅŃĺŇĽŅľĔŇěȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏıŊŗŀıńĥĬŅĪńĔļŃŒĬħƟŅĬ 
ĨƞŅĚȮŕȮĕŀĚĻŌĬĵƢĭƞĴŏıŅŃȮŒľƟĽŅĴŅĶĩĶŀĚĶńĭĔŅĶĽĶƟŅĚįŌƟĮĶŃĔŀĭĔŅĶŒľĴƞȮœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽƞĚŏĽĶŇĴŏėĶŊŀĕƞŅĵ
ĕŀĚĻŌĬĵƢĭƞĴŏıŅŃȮŒľƟĽŅĴŅĶĩŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬȮŏıŊŗŀĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ŏıŇŗĴıŌĬŀĚėƢėĺŅĴĶŌƟŏĝŇĚĬőĵĭŅĵĪňŗěņŏĮƦĬŏĔňŗĵĺĔńĭĔŅĶĭĶŇľŅĶĻŌĬĵƢĭƞĴŏıŅŃīŋĶĔŇěȮŒľƟŐĔƞįŌƟĭĶŇľŅĶĽņľĶńĭĔŅĶıńĥĬŅ
ŐĸŃĺŅĚŐįĬĔĸĵŋĪīƢȮŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏĔŇħĔŅĶŏĝŊŗŀĴőĵĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĳŌĴŇĳŅėȮ
ĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮ 

őħĵįĸěŅĔĔŅĶĮĶŃŏĴŇĬĮƖȮ0345ȮĪňŗįƞŅĬĴŅȮĻŌĬĵƢıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĪėőĬőĸĵňĳŅĵŒĨƟĻŌĬĵƢ
ĭĶŇľŅĶěńħĔŅĶŏĪėőĬőĸĵňȮĽĺĪĝ,ȮœħƟħņŏĬŇĬőėĶĚĔŅĶĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĕŀĚľĬƞĺĵĭƞĴŏıŅŃīŋĶĔŇěȮŏıŊŗŀ
ĮĶŃŏĴŇĬľĬƞĺĵĭƞĴŏıŅŃīŋĶĔŇěłȮěņĬĺĬȮ5ȮŐľƞĚıĭĺƞŅĽŇŗĚĪňŗĕŅħŐĸŃĮƤĠľŅĽņėńĠĕŀĚĔŅĶıńĥĬŅľĬƞĺĵĭƞĴŏıŅŃ
īŋĶĔŇěȮŀŅĪŇ ȮĕŅħĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶıńĥĬŅĻńĔĵĳŅıŐĔƞĭŋėĸŅĔĶŀĵƞŅĚěĶŇĚěńĚȮĨƞŀŏĬŊŗŀĚŐĸŃœħƟĴŅĨĶģŅĬȮȮĕŅħ
ėĺŅĴĶƞĺĴĴŊŀŒĬĸńĔļĦŃŏėĶŊŀĕƞŅĵĪňŗĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢĶŃľĺƞŅĚľĬƞĺĵĚŅĬȮĕŅħ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮIncubatees ėĺĶŒľƟėĺŅĴĽņėńĠĔńĭįĸĸńıīƢĴŋƞĚŏĬƟĬœĮĪňŗěņĬĺĬȮ
graduates ĪňŗĴňėŋĦĳŅı ŐĸŃȮĕŅħėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚīŋĶĔŇěĕŀĚŏěƟŅľĬƟŅĪňŗĻŌĬĵƢőħĵŏĬƟĬĪňŗĔŅĶĺŇŏėĶŅŃľƢěŋħŐĕŖĚ
ŐĸŃěŋħŀƞŀĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěĨƞŅĚȮŕȮŏĮƦĬŀńĬħńĭŐĶĔ 

ĬŀĔěŅĔĔŅĶŏĔŖĭĕƟŀĴŌĸŐĸŃĽńĴĳŅļĦƢŏıŊŗŀĮĶŃŏĴŇĬľĬƞĺĵĭƞĴŏıŅŃŐĸƟĺȮőėĶĚĔŅĶłȮĵńĚœħƟħņŏĬŇĬĔŅĶěńħ
ĔŇěĔĶĶĴȮCapability building ŒľƟĔńĭľĬƞĺĵĭƞĴŏıŅŃȮĪňŗœħƟĶńĭĔŅĶĮĶŃŏĴŇĬœĮŐĸƟĺȮőħĵĴňĔŇěĔĶĶĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
ŏĝƞĬ ĔŇěĔĶĶĴȮUmpiqfmnȮŴĔŅĶŒĝƟȮbusiness model canvas ŒľƟĴňĮĶŃĽŇĪīŇĳŅı ĔŇěĔĶĶĴŀĭĶĴĨŇħŀŅĺŋīȮ
Incubator ěŅĔĔŅĶħņŏĬŇĬĚŅĬĪňŗœħƟĶŅĵĚŅĬĴŅĬňŘȮįĸĔŅĶĮĶŃŏĴŇĬȮŐĸŃĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟŏĝňŗĵĺĝŅĠœħƟĬņĩŌĔœĮ
ŒĝƟĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĕŀĚľĬƞĺĵĭƞĴŏıŅŃīŋĶĔŇěħƟĺĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮMaturity Model ĨƞŀœĮ 
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1,2,2,4 ĔŅĶıńĥĬŅĔĸœĔŒľĴƞŏıŊŗŀĮĶŃŏĴŇĬĻńĔĵĳŅıĪŅĚīŋĶĔŇěȮŏıŊŗŀĔŅĶıńĥĬŅĪňŗĨĶĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶȮŐĸŃŏıŇŗĴőŀĔŅĽŒĬĔŅĶŏĕƟŅĩŉĚĔŅĶĽĬńĭĽĬŋĬĪŅĚĔŅĶŏĚŇĬȮ&Financial Model) ŐĸŃĴŇŒĝƞĔŅĶŏĚŇĬȮ
&Non-Financial Model) 

ĽĺĪĝ,ȮĴňıńĬīĔŇěŒĬĔŅĶŒľƟĭĶŇĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŐĸŃěńħŀńĬħńĭŏĪėőĬőĸĵňŒľƟĔńĭįŌƟĮĶŃĔŀĭĔŅĶĪňŗĴň
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĞŉŗĚŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶıńĥĬŅěŅĔĶŃĭĭĔŅĶěńħŀńĬħńĭŏĪėőĬőĸĵňĔĸŋƞĴįŌƟĮĶŃĔŀĭĔŅĶȮ
SMEs ĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĝƞĺĵĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬěńħŀńĬħńĭŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĶĺĴĩŉĚĔŅĶ
ĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěĕŀĚįŌƟĮĶŃĔŀĭĔŅĶœĪĵȮŏıŊŗŀĬņœĮĽŌƞőŀĔŅĽŒĬĔŅĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬ
ĪŅĚħƟŅĬīŋĶĔŇěȮŏĪėőĬőĸĵňȮŐĸŃĚĭĮĶŃĴŅĦ őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565ȮĴňĔŅĶŒľƟĭĶŇĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅı
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃŒľƟĔŅĶĽĬńĭĽĬŋĬŒĬĔŅĶĮĶŃŏĴŇĬěńħŀńĬħńĭŏĪėőĬőĸĵňŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶ-ľĬƞĺĵĚŅĬŐĸƟĺȮ
ĪńŘĚĽŇŘĬȮ125ȮőėĶĚĔŅĶȮěņĬĺĬįŌƟĮĶŃĔŀĭĔŅĶĪňŗĕŀĶńĭĔŅĶĭĶŇĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěĽŃĽĴȮ
ěņĬĺĬȮ469 ĶŅĵ ŐĸŃœħƟħņŏĬŇĬĚŅĬĶƞĺĴĔńĭľĬƞĺĵĚŅĬıńĬīĴŇĨĶȮĽĩŅĭńĬĔŅĶŏĚŇĬȮŐĸŃľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏıŊŗŀĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶĪńŘĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĕƟŅĩŉĚĔĸœĔĔŅĶ
ĽĬńĭĽĬŋĬĪŅĚħƟŅĬĔŅĶŏĚŇĬ-ŐľĸƞĚŏĚŇĬĪŋĬȮ&Financial Model) ŐĸŃĔĸœĔĪŅĚħƟŅĬȮNon-Finance Model 
ĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮœħƟŐĔƞ 

1. ĽĺĪĝ,ȮĶƞĺĴĔńĭȮKorea Technology Finance Corporation (KOTEC) ĮĶŃŏĪĻŏĔŅľĸňŒĨƟȮ
ĽņĬńĔĚŅĬĽƞĚŏĽĶŇĴĺŇĽŅľĔŇěĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴȮ&ĽĽĺ.) ĭĶĶļńĪĮĶŃĔńĬĽŇĬŏĝŊŗŀŀŋĨĽŅľĔĶĶĴĕĬŅħ
ĵƞŀĴȮ&ĭĽĵ,) ŒĬĔŅĶŐĸĔŏĮĸňŗĵĬŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĔŅĶĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴĺŇĽŅľĔŇěĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴȮ
ĶĺĴĩŉĚĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶıńĥĬŅ Tech-Startups ŐĸŃȮSMEs įƞŅĬĔĸœĔĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅı
įŌƟĮĶŃĔŀĭĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏĮƦĬĶŃĵŃŏĺĸŅȮ3ȮĮƖȮı,Ļ,0341ȮůȮ0346Ȯ 

 

    

 

2. őėĶĚĔŅĶȮInnobiz-TTRS ħņŏĬŇĬĚŅĬĶƞĺĴĔńĭȮĭĶĶļńĪĮĶŃĔńĬĽŇĬŏĝŊŗŀŀŋĨĽŅľĔĶĶĴĕĬŅħĵƞŀĴȮ
&ĭĽĵ,'ȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶėŘņĮĶŃĔńĬĽŇĬŏĝŊŗŀŐĔƞįŌƟĮĶŃĔŀĭĔŅĶȮSMEs ĪŅĚħƟŅĬŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗœħƟĶńĭ
ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıįŌƟĮĶŃĔŀĭĔŅĶŐĸŃĵŊŗĬĕŀĽŇĬŏĝŊŗŀĔńĭīĬŅėŅĶıŅĦŇĝĵƢıńĬīĴŇĨĶȮ 

3. őėĶĚĔŅĶıńĥĬŅĶŃĭĭȮSME Scoring & BigȮData ŐĸŃȮSME-GPȮĶƞĺĴĔńĭȮĽņĬńĔĚŅĬĽƞĚŏĽĶŇĴ
ĺŇĽŅľĔŇěĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴȮ&ĽĽĺ.) ľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬȮŏıŊŗŀĮĶŃŏĴŇĬĻńĔĵĳŅıȮěńħĸņħńĭ
ėĺŅĴĽņėńĠŒĬĔŅĶŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃĽĬńĭĽĬŋĬŒĬĔŅĶĽĶƟŅĚőŀĔŅĽȮŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩȮĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚ
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ŒľƟįŌƟĮĶŃĔŀĭĔŅĶœĪĵŒĬĶŌĮŐĭĭĽŇĪīŇĮĶŃőĵĝĬƢĨƞŅĚŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃėĶŀĭėĸŋĴĪńŗĺĪŋĔıŊŘĬĪňŗȮĶĺĴĪńŘĚĽĶƟŅĚ
ŏėĶŊŀĕƞŅĵŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

ĬŀĔěŅĔĬňŘĵńĚœħƟıńĥĬŅőĴŏħĸĔŅĶĮĶŃŏĴŇĬŐĸŃěńħŀńĬħńĭŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚŒĬĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĬĺńĨĔĶĶĴĪňŗŏĕƟŅĶƞĺĴőėĶĚĔŅĶȮ
NSTDA Deep Tech Acceleration Platform ĮĶŃĔŀĭħƟĺĵȮFood Assistive Technology Devices ŐĸŃȮ
IOT ĶĺĴĪńŘĚőėĶĚĔŅĶȮŴD_qrȮJ_lcȮrmȮDgl_lag_jȮQsnnmprŵȮŐĸŃőėĶĚĔŅĶȮŴTechnopreneur-GAP & 
EpmurfŵȮőħĵŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶŐĸŃėĺŅĴĽŀħėĸƟŀĚĕŀĚĮƤěěńĵĨƞŅĚȮŕȮŏıŊŗŀŒľƟŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚĮĶŃŏĪĻ
œĪĵŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĽĶƟŅĚģŅĬĕƟŀĴŌĸįŌƟĮĶŃĔŀĭĔŅĶŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮAI & 
Big Data Management Model ŏĮƦĬĮƤěěńĵľĸńĔŒĬĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŐĸŃĽĬńĭĽĬŋĬĕƟŀĴŌĸŒľƟįŌƟĮĶŃĔŀĭĔŅĶ
ĽŅĴŅĶĩıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħņŏĬŇĬīŋĶĔŇěœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢŐĸŃĵńŗĚĵŊĬ 
ĴŅĔĵŇŗĚĕŉŘĬ 

 
 

 

 

 

 
 
 
1,2,2,5 ĔŅĶĸĚĪŋĬŒĬīŋĶĔŇěŏĪėőĬőĸĵň 

ĽĺĪĝ,ȮĽĶƟŅĚĔĸœĔĔŅĶĶƞĺĴĪŋĬŒĬĔŅĶįĸńĔħńĬĔŅĶĬņįĸĚŅĬĺŇěńĵŐĸŃŏĪėőĬőĸĵňĨƞŅĚȮŕȮĕŀĚȮĽĺĪĝ,ȮœĮ
ŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢȮ&Commercialization) ĨŅĴıńĬīĔŇěĕŀĚȮĽĺĪĝ,ȮĶĺĴĪńŘĚĪņľĬƟŅĪňŗĭĶŇľŅĶěńħĔŅĶ 
ĔŅĶĸĚĪŋĬȮĔņĔńĭħŌŐĸȮĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĸĚĪŋĬȮŀňĔĪńŘĚŒľƟŏĔŇħėĺŅĴėĸƞŀĚĨńĺŐĸŃĽŅĴŅĶĩĶńĭėĺŅĴŏĽňŗĵĚ
ŒĬŏĝŇĚīŋĶĔŇěœħƟȮĞŉŗĚŒĬĮƤěěŋĭńĬȮĽĺĪĝ,ȮĴňĔĸœĔĔŅĶĶƞĺĴĸĚĪŋĬĪńŘĚĪŅĚĨĶĚŐĸŃĪŅĚŀƟŀĴ ħńĚĬňŘ 

/,ȮĔŅĶĶƞĺĴĸĚĪŋĬőħĵȮĽĺĪĝ, 
ĽĺĪĝ,ȮĴňĔĸœĔĶƞĺĴĸĚĪŋĬŒĬĔŅĶěńħĨńŘĚīŋĶĔŇěŏĪėőĬőĸĵňĴŅĔĺƞŅȮ0.ȮĮƖȮőħĵȮĽĺĪĝ,ȮĴňĬőĵĭŅĵĸĚĪŋĬ 

ŒĬīŋĶĔŇěĪňŗĭŋĔŏĭŇĔħƟŅĬŏĪėőĬőĸĵňȮľĶŊŀīŋĶĔŇěĪňŗĶńĭĩƞŅĵĪŀħěŅĔĨƞŅĚĮĶŃŏĪĻȮľĶŊŀīŋĶĔŇěĺŇěńĵŐĸŃıńĥĬŅȮőħĵ
ėŅħľĺńĚĺƞŅĔŅĶŏĕƟŅĶƞĺĴĪŋĬĕŀĚȮĽĺĪĝ,ȮěŃŏĮƦĬĨńĺŏĶƞĚŒĬĔŅĶŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ 
ĕŀĚĮĶŃŏĪĻĸħĔŅĶıŉŗĚıŅŐĸŃĬņŏĕƟŅŏĪėőĬőĸĵňěŅĔĨƞŅĚĮĶŃŏĪĻȮĪńŘĚĬňŘȮĽĺĪĝ,ȮěŃĩŀĬĔŅĶĸĚĪŋĬŏĴŊŗŀȮĽĺĪĝ,Ȯ 
œĴƞĴňĭĪĭŅĪŒĬŏĪėőĬőĸĵňŀňĔĨƞŀœĮȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮœħƟĶƞĺĴĸĚĪŋĬȮ1 ĭĶŇļńĪȮėŊŀȮĭĶŇļńĪ 
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ȮħŅĶƢĺŇĬŏĪėȮőĞĸŌĝńĬĽƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħ ĞŉŗĚĪņīŋĶĔŇěŐıĸĨĲŀĶƢĴĝƞĺĵěńħĔŅĶŀŅľŅĶȮħŌŐĸĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶŐĭĭėĶĭĺĚěĶȮĽņľĶńĭĽĩŅĬĻŉĔļŅŐĸŃīŋĶĔŇěŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 

0,ȮĔŅĶĶƞĺĴĸĚĪŋĬőħĵĭĶŇļńĪȮĬŅĽĪƢħƟŅȮőŁĸħŇŘĚȮěņĔńħ 
ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0341ȮĽĺĪĝ,ȮœħƟĕĵŅĵĔŅĶħņŏĬŇĬĚŅĬŒĬĔŅĶĽĬńĭĽĬŋĬŏıŊŗŀŒľƟŏĔŇħĔŅĶěńħĨńŘĚīŋĶĔŇě

ŏĪėőĬőĸĵňĪňŗŏĔŇħěŅĔįĸĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ&Deep Tech Startup) ĞŉŗĚĬŀĔŏľĬŊŀěŅĔĔĸœĔĔŅĶĶƞĺĴĸĚĪŋĬĪňŗĴň
ŀĵŌƞŏħŇĴĕŀĚ ĽĺĪĝ,ȮőħĵěńħĨńŘĚĭĶŇļńĪȮĬŅĽĪƢħƟŅȮőŁĸħŇŘĚȮěņĔńħ ĞŉŗĚħņŏĬŇĬĚŅĬŒĬĶŌĮŐĭĭŏŀĔĝĬȮŏıŊŗŀŏĮƦĬľĬƞĺĵ
īŋĶĔŇěŒĬĔŅĶĶƞĺĴĸĚĪŋĬŒĬīŋĶĔŇěŏĪėőĬőĸĵňĪňŗŏĔŇħěŅĔįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮĞŉŗĚœĴƞěņĔńħŀĵŌƞŏıňĵĚįĸĚŅĬĺŇěńĵĕŀĚȮ
ĽĺĪĝ,ȮŏĪƞŅĬńŘĬŐĨƞĶĺĴĩŉĚįĸĚŅĬĺŇěńĵŐĸŃıńĥĬŅĕŀĚĴľŅĺŇĪĵŅĸńĵŐĸŃĳŅėŏŀĔĝĬœĪĵȮŒĬĔĸŋƞĴĪňŗĽŅĴŅĶĩŏĝŊŗŀĚőĵĚ
ĔĸœĔľĶŊŀĴňőŀĔŅĽĨƞŀĵŀħįĸĚŅĬěŅĔȮĽĺĪĝ,ȮőħĵěŃŏĽŅŃľŅĚŅĬĺŇěńĵĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅŏĮƦĬīŋĶĔŇě 
ŐĸƟĺěŉĚĭƞĴŏıŅŃȮŏĶƞĚŏĨŇĭőĨȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĕƟŅĽŌƞĔŅĶěńħĨńŘĚīŋĶĔŇěŏĪėőĬőĸĵňŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĭĶŇļńĪȮĬŅĽĪƢħƟŅȮőŁĸħŇŘĚȮěņĔńħȮœħƟŀĬŋĴńĨŇĔŅĶĶƞĺĴĸĚĪŋĬȮ2 ĭĶŇļńĪȮœħƟŐĔƞ 
1) ĭĶŇļńĪȮőĴĶŇĬƞŅȮőĞĸŌĝńŗĬȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěĺŇěńĵıńĥĬŅȮįĸŇĨŐĸŃěņľĬƞŅĵĮƤěěńĵĔŅĶįĸŇĨĪŅĚĔŅĶŏĔļĨĶ 
ŐĭĭŏėĴňŀŇĬĪĶňĵƢȮŐĸŃȮ2) ĭĶŇļńĪȮőėőėƞȮŀŃĔĶňėńĸŏěŀĶƢȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěĺńĽħŋŏıŅŃĔĸƟŅŐĸŃĺńĽħŋĮĸŌĔ 
ěŅĔĕŋĵĴŃıĶƟŅĺ 

 
                                   

3. ĔŅĶĶƞĺĴĸĚĪŋĬőħĵĔŀĚĪĶńĽĨƢŏıŊŗŀĔŇěĔŅĶŏĚŇĬĶƞĺĴĸĚĪŋĬĽņľĶńĭīŋĶĔŇěŏŀĽŏŀŖĴŀňĔƟŅĺœĔĸœĮħƟĺĵĔńĬȮ1 
ĨńŘĚŐĨƞĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ034.ȮĽĺĪĝ,ȮĶƞĺĴĸĚĪŋĬŒĬĔŀĚĪĶńĽĨƢŏıŊŗŀĔŇěĔŅĶŏĚŇĬĶƞĺĴĸĚĪŋĬĽņľĶńĭīŋĶĔŇě

ŏŀĽŏŀŖĴŀňĔƟŅĺœĔĸœĮħƟĺĵĔńĬȮ1 &ĔŀĚĪĶńĽĨƢł'ȮĞŉŗĚĶƞĺĴĸĚĪŋĬĔńĭīĬŅėŅĶĔĶŋĚœĪĵȮěņĔńħȮ&ĴľŅĝĬ'ȮŐĸŃ 
ĨĸŅħľĸńĔĪĶńıĵƢŐľƞĚĮĶŃŏĪĻœĪĵȮŏıŊŗŀĽĬńĭĽĬŋĬȮSMEs ĪňŗĴňĻńĔĵĳŅıŐĸŃŒĝƟŏĪėőĬőĸĵňŏĮƦĬģŅĬŒĬĔŅĶįĸŇĨŐĸŃ
ŒľƟĭĶŇĔŅĶȮőħĵĴňĕĬŅħĔŀĚĪŋĬȮ/,/13ȮĸƟŅĬĭŅĪȮőħĵȮĽĺĪĝ,ȮĸĚĪŋĬŒĬĺĚŏĚŇĬȮ/..ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬĽńħĽƞĺĬ 
ĶƟŀĵĸŃȮ6,6/ȮĞŉŗĚŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĔŀĚĪĶńĽĨƢłȮœħƟĶƞĺĴĸĚĪŋĬȮ5 ĭĶŇļńĪȮœħƟŐĔƞȮ1) ĭĶŇļńĪȮŏĪĸĽĔŀĶƢȮ
ěņĔńħȮĞŉŗĚĪņīŋĶĔŇěŏĽŅŃľŅŐĸŃěńħěƟŅĚȮInfluencerȮ2) ĭĶŇļńĪȮŀňŏĺƟĬĪƢœĪĵȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěĶńĭěńħĚŅĬŀňŏĺƟĬĪƢ 
ĪńŘĚŒĬĶŌĮŐĭĭŀŀĬœĸĬƢŐĸŃŀŀĲœĸĬƢȮ3) ĭĶŇļńĪȮ723ȮőŁĸħŇŘĚȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěȮExpress Delivery Brokerage 
& Ecommerce Platform 4) ĭĶŇļńĪȮĺŀŏĪŀĶƢĮƛŀĔȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěħƟŅĬĔŅĶĨŇħĨńŘĚĮĶŃĮŅľĴŌƞĭƟŅĬȮŐĸŃ 
5) ĭĶŇļńĪȮĔĶŋƠĮȮŏĴĔŏĔŀĶƢȮěņĔńħȮĞŉŗĚĪņīŋĶĔŇěįĸŇĨŐĸŃěņľĬƞŅĵľŋƞĬĵĬĨƢŀŋĨĽŅľĔĶĶĴĕĬĽƞĚŀŏĬĔĮĶŃĽĚėƢ 
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1,2,2,6 ĭńĠĝňĬĺńĨĔĶĶĴœĪĵ 
ĴŅĨĶĔŅĶĽƞĚŏĽĶŇĴŐĸŃįĸńĔħńĬĚŅĬĺŇěńĵœĮĽŌƞĔŅĶŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢŀĵƞŅĚĴňėŋĦĳŅıȮŏĮƦĬĔŅĶĔĶŃĨŋƟĬ

įŌƟĮĶŃĔŀĭĔŅĶœĪĵŒľƟľńĬĴŅįĸŇĨįĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶĪňŗŏĮƦĬĬĺńĨĔĶĶĴȮĞŉŗĚĽŅĴŅĶĩĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴœħƟĽŌĚĔĺƞŅŐĭĭ
ħńŘĚŏħŇĴȮĽŌƞŀŋĨĽŅľĔĶĶĴĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵĬĺńĨĔĶĶĴ őħĵŏĴŊŗŀĺńĬĪňŗȮ00ȮĔńĬĵŅĵĬȮ0336ȮėĦŃĶńģĴĬĨĶňĴňĴĨŇŏľŖĬĝŀĭ
ĴŀĭľĴŅĵŒľƟĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮőħĵȮĽĺĪĝ,ȮĴňľĬƟŅĪňŗĨĶĺěĽŀĭ
ėŋĦĽĴĭńĨŇĕŀĚįĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶĬĺńĨĔĶĶĴĪňŗĕŀĕŉŘĬĪŃŏĭňĵĬĭńĠĝňĬĺńĨĔĶĶĴœĪĵȮŐĸŃĴŀĭľĴŅĵ 
ĽņĬńĔĚĭĮĶŃĴŅĦĴňľĬƟŅĪňŗĨĶĺěĽŀĭĶŅėŅĕŀĚįĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶĬĺńĨĔĶĶĴĪňŗįƞŅĬĔŅĶĨĶĺěėŋĦĽĴĭńĨŇŐĸƟĺȮ
ıĶƟŀĴĪńŘĚěńħĪņŐĸŃĮĶŃĔŅĻĭńĠĝňĬĺńĨĔĶĶĴœĪĵȮįĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶĪňŗœħƟĶńĭĔŅĶĕŉŘĬĪŃŏĭňĵĬ 
ĭńĠĝňĬĺńĨĔĶĶĴœĪĵȮĞŉŗĚěŃĴňĶŃĵŃŏĺĸŅĽŌĚĽŋħȮ6ȮĮƖȮľĬƞĺĵĚŅĬĶńģĽŅĴŅĶĩěńħĞŊŘŀěńħěƟŅĚěŅĔįŌƟĕŅĵľĶŊŀįŌƟŒľƟĭĶŇĔŅĶ 
ĪňŗĴňĶŅĵĝŊŗŀĨŅĴĭńĠĝňĬĺńĨĔĶĶĴœĪĵȮœħƟőħĵĺŇīňŏĜıŅŃŏěŅŃěĚȮ&ĔĶĦňĴňįŌƟĕŅĵľĶŊŀįŌƟŒľƟĭĶŇĔŅĶŏıňĵĚĶŅĵŏħňĵĺ'ȮŐĸŃ 
ĺŇīňėńħŏĸŊŀĔȮ&ĔĶĦňĴňįŌƟĕŅĵľĶŊŀįŌƟŒľƟĭĶŇĔŅĶĨńŘĚŐĨƞȮ2 ĶŅĵĕŉŘĬœĮ' 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0345ȮĴňįĸĔŅĶħņŏĬŇĬĚŅĬȮ&ĽŃĽĴĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬ'ȮħńĚĬňŘȮĴňįĸĚŅĬ
ĬĺńĨĔĶĶĴĪňŗĵŊŗĬŐĭĭėņĕŀłȮĴŅĵńĚȮĽĺĪĝ,ȮĶĺĴŐĸƟĺĪńŘĚĽŇŘĬȮ1,219ȮįĸĚŅĬȮįƞŅĬĔŅĶĶńĭĶŀĚěŅĔėĦŃĔĶĶĴĔŅĶłȮ
ŐĸƟĺȮěņĬĺĬȮ655ȮįĸĚŅĬȮĽņĬńĔĚĭĮĶŃĴŅĦœħƟĮĶŃĔŅĻĕŉŘĬĭńĠĝňĬĺńĨĔĶĶĴœĪĵŐĸƟĺȮ614ȮįĸĚŅĬȮĮĶŃĔŀĭħƟĺĵȮ
ħƟŅĬĔŅĶŐıĪĵƢȮ324ȮȮįĸĚŅĬȮħƟŅĬĔŅĶŏĔļĨĶȮ48ȮįĸĚŅĬȮħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ14ȮįĸĚŅĬȮħƟŅĬĔƞŀĽĶƟŅĚȮ73ȮįĸĚŅĬȮ
ħƟŅĬŀŅĺŋīĵŋĪőīĮĔĶĦƢŐĸŃėĺŅĴĴńŗĬėĚȮ17ȮįĸĚŅĬȮħƟŅĬĔŅĶĻŉĔļŅȮ1ȮįĸĚŅĬȮħƟŅĬĚŅĬĭƟŅĬĚŅĬėĶńĺȮ1 įĸĚŅĬȮ
ħƟŅĬĽņĬńĔĚŅĬȮ3ȮįĸĚŅĬȮħƟŅĬőęļĦŅŐĸŃŏįĵŐıĶƞȮ1ȮįĸĚŅĬȮħƟŅĬőĶĚĚŅĬȮ4ȮįĸĚŅĬȮħƟŅĬĵŅĬıŅľĬŃŐĸŃĕĬĽƞĚȮ
13ȮįĸĚŅĬȮħƟŅĬœĲĲƚŅȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃőĪĶėĴĬŅėĴȮ65ȮįĸĚŅĬȮŐĸŃħƟŅĬŀŊŗĬȮŕȮ50ȮįĸĚŅĬ 

ĪńŘĚĬňŘŏĜıŅŃŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565Ȯ&ĨŋĸŅėĴȮ2564ȮůȮĔńĬĵŅĵĬȮ2565'ȮĴňįĸĚŅĬĬĺńĨĔĶĶĴ 

ĪňŗĵŊŗĬŐĭĭėņĕŀłȮĴŅĵńĚȮĽĺĪĝ,ȮěņĬĺĬȮ143ȮįĸĚŅĬȮįƞŅĬĔŅĶŀĬŋĴńĨŇěŅĔėĦŃĔĶĶĴĔŅĶłȮŐĸƟĺěņĬĺĬȮ99Ȯ

įĸĚŅĬȮĽƞĺĬĪňŗĽņĬńĔĚĭĮĶŃĴŅĦĮĶŃĔŅĻĕŉŘĬĭńĠĝňĬĺńĨĔĶĶĴœĪĵŐĸƟĺȮ100ȮįĸĚŅĬȮőħĵĴňĨńĺŀĵƞŅĚįĸĚŅĬĺŇěńĵ 

ĪňŗȮĽĺĪĝ,ȮĴňĽƞĺĬĶƞĺĴȮŐĸŃĝƞĺĵĽĬńĭĽĬŋĬȮĞŉŗĚĽŅĴŅĶĩĕŉŘĬĪŃŏĭňĵĬĭńĠĝňĬĺńĨĔĶĶĴœĪĵœħƟĽņŏĶŖěȮĴňĨńĺŀĵƞŅĚħńĚĬňŘ 

1'ȮįĸĚŅĬȮŏĮĸŏėĸŊŗŀĬĵƟŅĵįŌƟĮƙĺĵėĺŅĴħńĬĸĭȮ&Patient isolation and Transportation 

Chamber) ľĶŊŀŒĬĝŊŗŀĪŅĚĔŅĶėƟŅȮPETEȮőħĵȮĭĶŇļńĪȮĽŋıĶňĶƞŅȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ  

įĸĚŅĬȮŏĮĸŏėĸŊŗŀĬĵƟŅĵįŌƟĮƙĺĵėĺŅĴħńĬĸĭȮ&Patient isolation and Transportation Chamber) 

ľĶŊŀŒĬĝŊŗŀĪŅĚĔŅĶėƟŅȮPETE ėŊŀȮŏĮĸľĶŊŀľƟŀĚŐĵĔįŌƟĮƙĺĵĪňŗĴňĸńĔļĦŃŏĮƦĬŐėĮĞŌĸȮĪňŗœħƟĶńĭĔŅĶŀŀĔŐĭĭĽņľĶńĭ

ĔŅĶŏėĸŊŗŀĬĵƟŅĵįŌƟĮƙĺĵȮĪňŗĴňĔŅĶěńħĔŅĶĶŃĭĭĩƞŅĵŏĪŀŅĔŅĻŐĭĭėĺŅĴħńĬĸĭȮĽņľĶńĭŒĝƟĚŅĬŏıŊŗŀŏėĸŊŗŀĬĵƟŅĵįŌƟĮƙĺĵ

ĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŐıĶƞĔŅĶěƞŅĵŏĝŊŘŀĪŅĚŏħŇĬľŅĵŒěȮŀŅĪŇȮCOVID-/7, SARS, MERS ŏĮƦĬĨƟĬȮŏĮĸŏėĸŊŗŀĬĵƟŅĵ

įŌƟĮƙĺĵėĺŅĴħńĬĸĭĬňŘȮĽŅĴŅĶĩŒĝƟĚŅĬŒĬĳŅĶĔŇěŏėĸŊŗŀĬĵƟŅĵįŌƟĮƙĺĵĪŅĚĔŅĶŐıĪĵƢĜŋĔŏĜŇĬĶƞĺĴĔńĭŀŋĮĔĶĦƢŏėĸŊŗŀĬĵƟŅĵ

ĪňŗĽĩŅĬıĵŅĭŅĸĴňŀĵŌƞŏħŇĴȮŏĝƞĬȮŐįƞĬĶŀĚľĸńĚȮŏĮĸĽĬŅĴȮľĶŊŀȮŏĨňĵĚĶĩŏĕŖĬȮŀňĔĪńŘĚĴňĴŊŀěńĭĽņľĶńĭĵĔĽƞĺĬľƟŀĚŐĵĔ
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įŌƟĮƙĺĵŐĸŃĴňĝƞŀĚĩŋĚĴŊŀȮĽņľĶńĭĭŋėĸŅĔĶĪŅĚĔŅĶŐıĪĵƢŒĬĔŅĶĪņľńĨĩĔŅĶįŌƟĮƙĺĵȮıĶƟŀĴĔńĭĝƞŀĚŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢ

ĔŅĶŐıĪĵƢȮĽņľĶńĭĽŀħĪƞŀľĶŊŀĨŇħĨńŘĚŀŋĮĔĶĦƢĔŅĶŐıĪĵƢȮőħĵŀŅĔŅĻĪňŗįŌƟĮƙĺĵľŅĵŒěŀŀĔĴŅĳŅĵŒĬŏĮĸěŃĩŌĔ

ėĺĭėŋĴĔŅĶœľĸœĴƞŒľƟŀŀĔœĮĽŌƞĳŅĵĬŀĔħƟĺĵĔŅĶėĺĭėŋĴėƞŅėĺŅĴħńĬȮŀŅĔŅĻĪňŗŀŅěĮĬŏĮƘƨŀĬħƟĺĵŏĝŊŘŀŏľĸƞŅĬńŘĬěŃ

ĩŌĔħŌħįƞŅĬĨŅĴĪƞŀĸĴŀŅĔŅĻįƞŅĬĔĶŃĭĺĬĔŅĶĔĶŀĚŀŅĔŅĻħƟĺĵŐįƞĬĔĶŀĚĮĶŃĽŇĪīŇĳŅıĽŌĚȮHEPA ęƞŅŏĝŊŘŀħƟĺĵ

ŐĽĚȮUV-C ĝƞĺĚėĺŅĴĵŅĺėĸŊŗĬȮ0..ȮůȮ06. nm (ĬŅőĬŏĴĨĶ'ȮŒľƟĴňėĺŅĴĮĸŀħĳńĵĔƞŀĬĮĸƞŀĵŀŅĔŅĻŀŀĔĽŌƞ

ĳŅĵĬŀĔȮ 

įĸĚŅĬĬňŘȮŏĮƦĬįĸěŅĔĔŅĶĺŇěńĵıńĥĬŅŀĵƞŅĚĴňĬńĵĽņėńĠȮőħĵĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃŐĸŃĺńĽħŋŐľƞĚĝŅĨŇȮ

&MTEC) ĽĺĪĝ,ȮĞŉŗĚœħƟĵŊŗĬėņĕŀĶńĭĽŇĪīŇĭńĨĶĔŅĶĮĶŃħŇļģƢȮėņĕŀŏĸĕĪňŗȮ0../..3244ȮĝŊŗŀȮŴőĴħŌĸĽĶƟŅĚėĺŅĴħńĬ

ŀŅĔŅĻĸĭŐĭĭıĔıŅŵȮŐĸŃėņĕŀĽŇĪīŇĭńĨĶĔŅĶŀŀĔŐĭĭȮėņĕŀŏĸĕĪňŗȮ0..0..2144ȮĝŊŗŀȮŴľƟŀĚŐĶĚħńĬĸĭŵȮ

ŐĸŃȮėņĕŀŏĸĕĪňŗȮ0..0..2145ȮĝŊŗŀȮŴŏėĶŊŗŀĚĽĶƟŅĚŐĶĚħńĬĸĭŐĭĭıĔıŅŵȮőħĵœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĺŇīňĔŅĶĪŅĚ

ŏĪėĬŇėȮĺŇĪĵŅĔŅĶėĺŅĴĶŌƟȮ&Know-How) ŒľƟĔńĭȮĭĶŇļńĪȮĽŋıĶňĶƞŅȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħȮŏĶňĵĭĶƟŀĵŐĸƟĺ 

ŒĬħƟŅĬĶŃŏĭňĵĭȮĔġľĴŅĵȮĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĪħĽŀĭėĺŅĴĮĸŀħĳńĵȮįĸĚŅĬ 

ŏĮĸŏėĸŊŗŀĬĵƟŅĵįŌƟĮƙĺĵėĺŅĴħńĬĸĭĬňŘȮěńħŏĮƦĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢĨŅĴĴŅĨĶŅȮ2ȮŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮȮ

ı,Ļ,Ȯ033/ȮĞŉŗĚŐĔƟœĕŏıŇŗĴŏĨŇĴőħĵıĶŃĶŅĝĭńĠĠńĨŇŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ&ĜĭńĭĪňŗȮ0'ȮȮı,Ļ,Ȯ0340ȮȮŏĮƦĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢ

ĮĶŃŏĳĪĪňŗȮ/ȮĨŅĴľĸńĔŏĔĦĤƢĪňŗȮ2ȮŏĬŊŗŀĚěŅĔŏĮƦĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢĪňŗœĴƞœħƟĶŋĔĸŘņŏĕƟŅœĮŒĬĶƞŅĚĔŅĵȮ&Non-invasive 

medical device)  ŐĸŃœĴƞĴňĔņĸńĚȮ&Non-active medical device) őħĵȮĭĶŇļńĪȮĽŋıĶňĶƞŅȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħȮ

œħƟĶńĭȮŒĭěħĪŃŏĭňĵĬĽĩŅĬĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮĪňŗȮĔĪ,ȮĽį,Ȯ05-0340ȮŐĸŃįĸŇĨĳńĦĤƢœħƟȮŒĭĶńĭěħ

ŐěƟĚįĸŇĨŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŒĭĶńĭěħŐěƟĚĪňŗȮ42+/+1+0+....353ȮěŅĔĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŅľŅĶŐĸŃĵŅȮ

&ŀĵ,'ȮŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃœħƟĶńĭĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭėĺŅĴĮĸŀħĳńĵĕŀĚŀŋĮĔĶĦƢœĲĲƚŅĪŅĚĔŅĶŐıĪĵƢȮȮĨŅĴ

ĴŅĨĶģŅĬȮIEC4.4./+/Ȯ8Ȯ0./0Ȯ&Safety) ŐĸŃȮIEC4.4./+/+0Ȯ8Ȯ0./2Ȯ&EMC) őħĵȮĻŌĬĵƢĪħĽŀĭįĸŇĨĳńĦĤƢ

œĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&PTEC) ĶĺĴĩŉĚľĸŀħȮUV-C œħƟĶńĭĔŅĶĪħĽŀĭĝƞĺĚėĺŅĴĵŅĺėĸŊŗĬŐĸŃıĭĺƞŅ 

ŒľƟĔņĸńĚĔŅĶĜŅĵĶńĚĽňȮ&irradiance) ĝƞĺĚėĸŊŗĬȮ0..+06.Ȯnm ĪňŗȮ2.,/3ȮµW/cm0ȮŐĸŃĴňěŋħĽŌĚĽŋħĕŀĚėĺŅĴĵŅĺ

ėĸŊŗĬėŊŀȮ031Ȯnm ŐĸŃœħƟĶńĭĔŅĶĪħĽŀĭŀŋĮĔĶĦƢŏıŊŗŀŒĝƟŒĬĶĩıĵŅĭŅĸŀƟŅĚŀŇĚȮĴŅĨĶģŅĬȮBS EN /643Ȯ8Ȯ

Specification for stretchers and other patient handling equipment used in road ambulance 

őħĵĴľŅĺŇĪĵŅĸńĵĶńĚĽŇĨŏĶňĵĭĶƟŀĵŐĸƟĺ 
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2'ȮįĸĚŅĬȮĝŋħŐĮĸĚĽńĠĠŅĦĳŅıŏŀĔĞŏĶĵƢŏĮƦĬħŇěŇĪńĸ őħĵȮĭĶŇļńĪȮıŇĔĞŅŏĴħȮěņĔńħ 

įĸĚŅĬȮĝŋħŐĮĸĚĽńĠĠŅĦĳŅıŏŀĔĞŏĶĵƢŏĮƦĬħŇěŇĪńĸȮ&Digital Radiography (DR)) ľĶŊŀȮBodiiRay R 

ŀŀĔŐĭĭĴŅŏıŊŗŀĮĶńĭĮĶŋĚĶŃĭĭȮX-Ray ŐĭĭŏĔƞŅȮŒľƟŏĮƦĬĶŃĭĭħŇěŇĪńĸȮőħĵěŃŀńıŏĔĶħŏĜıŅŃĽƞĺĬĶńĭĶńĚĽňŐĸŃ

ĽĶƟŅĚĳŅıȮŏıŊŗŀĪħŐĪĬĔŅĶŒĝƟĲƕĸƢĴľĶŊŀĨĸńĭĭńĬĪŉĔĳŅıȮŐĨƞĵńĚėĚŒĝƟĽƞĺĬĩƞŅĵŏŀĔĞŏĶĵƢěŅĔŏėĶŊŗŀĚŏħŇĴȮőħĵ

ĽŅĴŅĶĩŒĝƟĚŅĬĔńĭŏėĶŊŗŀĚȮX-ray ĪńŗĺœĮȮŐĸŃŏėĶŊŗŀĚȮX-ray ŐĭĭŏėĸŊŗŀĬĪňŗœħƟȮőħĵŒĬĽƞĺĬȮhardware ěŃ

ĮĶŃĔŀĭħƟĺĵȮŐįƞĬĶńĭĶńĚĽňŐĭĭħŇěŇĪńĸȮ&Flat Panel Detector) ĪňŗĴňĶŃĭĭĨĶĺěěńĭĶńĚĽňŀńĨőĬĴńĨŇȮ&Auto 

Exposure Detector: AED) ŐĸŃĽŊŗŀĽŅĶĔńĭĝŋħėĺĭėŋĴŐĭĭœĶƟĽŅĵȮŐĸŃėŀĴıŇĺŏĨŀĶƢȮ&ŀŅěĴňŀŋĮĔĶĦƢěƞŅĵ

ĽńĠĠŅĦȮWIFI ĶƞĺĴħƟĺĵȮŏıŊŗŀĔŅĶĽƞĚĕƟŀĴŌĸĪňŗŏĽĩňĵĶ'ȮŒĬĽƞĺĬȮsoftware ĮĶŃĔŀĭħƟĺĵȮĞŀĲĨƢŐĺĶƢĭĶŇľŅĶěńħĔŅĶ

ŐĸŃěńħŏĔŖĭĳŅıĩƞŅĵȮĞŀĲĨƢŐĺĶƢėĺĭėŋĴĔŅĶĨńŘĚėƞŅŐĸŃĩƞŅĵȮX-ray ĞŀĲĨƢŐĺĶƢĮĶŃĴĺĸįĸĳŅıȮŐĸŃĞŀĲĨƢŐĺĶƢ

ŐĽħĚĳŅıŐĭĭȮX-ray ħŇěŇĪńĸŐĭĭĽŀĚĴŇĨŇȮőħĵĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀĔńĭĶŃĭĭěńħŏĔŖĭĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĔŅĶŐıĪĵƢœħƟȮ

&PACs)  įĸĚŅĬĬňŘȮĽĺĪĝ,ŏĮƦĬįŌƟĺŇěńĵıńĥĬŅȮŐĸŃœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňŒľƟĔńĭȮĭĶŇļńĪȮıŇĔĞŅŏĴħȮěņĔńħȮŏıŊŗŀįĸŇĨ

ŐĸŃěņľĬƞŅĵŒĬŏĝŇĚıŅĦŇĝĵƢȮĳŅĵŒĨƟĝŊŗŀĪŅĚĔŅĶėƟŅȮĭŀħňŏĶĵƢȮŀŅĶƢ 

ŒĬħƟŅĬĴŅĨĶģŅĬĭńĚėńĭŐĸŃĕƟŀĔņľĬħĪŅĚĔġľĴŅĵȮĝŋħŐĮĸĚĽńĠĠŅĦĳŅıŏŀĔĞŏĶĵƢŏĮƦĬħŇěŇĪńĸĬňŘȮ

ěńħŏĮƦĬŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮĨŅĴĶŃħńĭėĺŅĴŏĽňŗĵĚȮĮĶŃŏĳĪĪňŗȮ/Ȯ&Class I)  ĞŉŗĚĭĶŇļńĪłȮįŌƟįĸŇĨȮœħƟĶńĭŒĭěħĪŃŏĭňĵĬ

ĽĩŅĬĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŒĬĕŀĭĕƞŅĵȮRadiology ŐĸŃįĸŇĨĳńĦĤƢĴňŒĭĶńĭěħŐěƟĚįĸŇĨŏėĶŊŗŀĚĴŊŀ

ŐıĪĵƢȮěŅĔĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŅľŅĶŐĸŃĵŅȮ&ŀĵ,'ȮŏĶňĵĭĶƟŀĵŐĸƟĺȮŒĬħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭįĸŇĨĳńĦĤƢȮ

ŐįƞĬĶńĭĶńĚĽňŐĭĭħŇěŇĪńĸȮ&Flat Panel Detector) ĕŀĚȮInnoCare Optoelectronics Corp. ĪňŗŒĝƟȮĴňįĸĔŅĶ

ĪħĽŀĭėĺŅĴĮĸŀħĳńĵĪŅĚœĲĲƚŅȮĨŅĴĴŅĨĶģŅĬȮIEC 4.4./+/ȮőħĵȮSGS ŐĸŃȮIEC 4.4./+/+0ȮőħĵȮTainan 

Laboratory ĴňįĸĔŅĶĪħĽŀĭĔŅĶĮƚŀĚĔńĬĬŘņȮIPx4ȮőħĵȮĭĶŇļńĪįŌƟįĸŇĨ8ȮInnoCare Optoelectronics Corp. ŒĬ

ħƟŅĬėŋĦĳŅıĕŀĚĳŅıĩƞŅĵȮėĦŃįŌƟĺŇěńĵœħƟĻŉĔļŅŐĸŃĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĳŅıĩƞŅĵȮıĭĺƞŅĴňėŋĦĳŅı

ŏĮƦĬĪňŗĬƞŅıŀŒěȮ&ŀƟŅĚŀŇĚěŅĔĭĪėĺŅĴȮImage Quality Evaluation of a Digital Radiography System 

Made in Thailand ĨňıŇĴıƢŒĬĺŅĶĽŅĶȮBioMed research International) 
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3'ȮįĸĚŅĬȮőėĴœĲĩĬĬŐŀĸŀňħň őħĵ ĭĶŇļńĪȮŏĶŏĞŀĶƢȮĔŅĶœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħ 

įĸĚŅĬȮőėĴœĲĩĬĬŐŀĸŀňħňȮĴňěŋħŏħƞĬėŊŀȮĴňėƞŅėĺŅĴĽƞŀĚĽĺƞŅĚŐĸŃĔŅĶĔĶŃěŅĵŐĽĚĽĴŗņŏĽĴŀȮĽŅĴŅĶĩ

ĨŇħĨńŘĚĭĬŏĽŅœĲĽŌĚȮ7ȮŏĴĨĶȮĶŃĵŃľƞŅĚĶŃľĺƞŅĚŏĽŅȮ2.ȮŏĴĨĶȮœħƟĨŅĴĴŅĨĶģŅĬĕŀĚĔĶĴĪŅĚľĸĺĚȮĔĶĴĪŅĚľĸĺĚ

ĝĬĭĪȮŐĸŃĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĪňŗĵŅĺĬŅĬĴŅĔĔĺƞŅȮ3.*...ȮĝńŗĺőĴĚȮȮįĸĚŅĬŏĮƦĬįĸĴŅěŅĔĔŅĶŀŀĔŐĭĭőĴħŌĸ 

ĪŅĚŐĽĚŒľƟĽńĴıńĬīƢĔńĭĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬȮĪņŒľƟĔŅĶĽƞŀĚĽĺƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĕŀĚľĸŀħ

ŐŀĸŀňħňĪňŗħňħƟĺĵȮĔŅĶŀŀĔŐĭĭıńĥĬŅőėĴœĲĩĬĬŐŀĸŀňħňȮĮĶŃĔŀĭħƟĺĵȮĔŅĶėńħŏĸŊŀĔŐĸŃŀŀĔŐĭĭŀŋĮĔĶĦƢȮ

ĺĚěĶŐŀĸŀňħňȮœħĶŏĺŀĶƢȮŏĸĬĽƢĔĶŃěŅĵŐĽĚȮŐĸŃőėĶĚĽĶƟŅĚőėĴœĲȮ&housing) ŏĮƦĬĨƟĬȮőħĵĽŇŗĚĽņėńĠĮĶŃĔŅĶľĬŉŗĚ

ĪňŗěŃĪņŒľƟĪŇĻĪŅĚĕŀĚŐĽĚĔĶŃěŅĵĨńĺĽĴŗņŏĽĴŀŐĸŃėĶŀĭėĸŋĴıŊŘĬĪňŗœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮėŊŀȮĔŅĶŀŀĔŐĭĭŏĸĬĽƢȮ

őħĵĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭıńĥĬŅěŃŒĝƟőĮĶŐĔĶĴȮLight Tools ĽĶƟŅĚŐĭĭŏĸĬĽƢȮěŅĔĬńŘĬěŃŒĝƟĶƞĺĴőĮĶŐĔĶĴȮ

Dialux ŏıŊŗŀĮĶŃŏĴŇĬŐĽĚĪňŗĔĶŃěŅĵĨńĺŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅĺŃĔŅĶĨŇħĨńŘĚŏĽŅœĲŐĸŃőėĴœĲĩĬĬȮŏĴŊŗŀœħƟŐĭĭĪňŗ

ŏľĴŅŃĽĴěŉĚěŃĪņĝŋħŐĴƞıŇĴıƢŏıŊŗŀįĸŇĨŏĸĬĽƢȮŀňĔĮĶŃŏħŖĬĪňŗĽņėńĠȮėŊŀȮĔŅĶŀŀĔŐĭĭħƟŅĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬ

ĕŀĚőėĴœĲȮȮĭĶŇļńĪłȮœħƟŀŀĔŐĭĭĺĚěĶľĸŀħȮLED ŐĸŃĺƞŅěƟŅĚŒľƟȮĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃŐĸŃĺńĽħŋŐľƞĚĝŅĨŇȮ

&MTEC) ĽĺĪĝ, ĻŉĔļŅįĸĔŅĶĔĶŃěŅĵĕŀĚŀŋĦľĳŌĴŇĭĬľĸŀħœĲȮőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢĝƞĺĵĪŅĚĺŇĻĺĔĶĶĴȮ&CAE) 

ŏıŊŗŀĺŇŏėĶŅŃľƢĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬěŅĔŐįĚĺĚěĶȮLEDȮĽŌƞŐĭĭěņĸŀĚőėĶĚĽĶƟŅĚőėĴœĲŐĸŃŀŅĔŅĻĶŀĭȮŕȮ

ŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇľĶŊŀėĺŅĴĶƟŀĬȮŏĮƦĬĨńĺŐĮĶĽņėńĠĪňŗĽƞĚįĸĨƞŀŀŅĵŋĔŅĶŒĝƟĚŅĬĕŀĚľĸŀħŐŀĸŀňħňŐĸŃœħĶŏĺŀĶƢȮ

ěŉĚĨƟŀĚėńħŏĸŊŀĔŐĸŃŀŀĔŐĭĭőėĶĚĽĶƟŅĚőėĴœĲĪňŗĝƞĺĵĶŃĭŅĵėĺŅĴĶƟŀĬŒľƟĔńĭŐįĚĺĚěĶȮLED ŐĸŃœħĶŏĺŀĶƢȮŏıŊŗŀ

ĶńĔļŅŀŅĵŋĔŅĶŒĝƟĚŅĬĕŀĚľĸŀħœĲȮ 

ŒĬħƟŅĬĴŅĨĶģŅĬŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮĭĶŇļńĪłȮœħƟĶńĭŒĭŀĬŋĠŅĨĪņįĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴ 

ĪňŗĴňıĶŃĶŅĝĔķļġňĔŅĔņľĬħŒľƟĨƟŀĚŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬŏĸĕĪňŗȮĴŀĔ,Ȯ/733+033/Ȯ&ĭĶŇĳńĦĤƢĽƞŀĚĽĺƞŅĚŐĸŃ

ĭĶŇĳńĦĤƢĪňŗėĸƟŅĵĔńĬ8ȮĕňħěņĔńħĽńĠĠŅĦĶĭĔĺĬĺŇĪĵŋ'ȮĞŉŗĚŏĮƦĬĴŅĨĶģŅĬĭńĚėńĭȮěŅĔȮĽņĬńĔĚŅĬĴŅĨĶģŅĬ

įĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴȮ&ĽĴŀ,'ȮȮŒĬħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮįĸŇĨĳńĦĤƢĬňŘœħƟįƞŅĬĔŅĶĪħĽŀĭȮLM57+/7 ĔŅĶ

ĪħĽŀĭĔŅĶĮƚŀĚĔńĬİŋƙĬŐĸŃĬŘņȮ&IP Testing) ĶŃħńĭȮIP44ȮĔŅĶĪħĽŀĭȮIES 4025/80..4 Photobiological 

safety of lamps and lamp systems ĔŅĶĪņĽŀĭĔŅĶĨĔĔĶŃŐĪĔȮIEC 4004080..0Ȯ&IK6'ȮĔŅĶĪħĽŀĭĔŅĶ

ĪĬŐĶĚĽńŗĬĽŃŏĪŊŀĬȮIEC 4..46+0+4ȮĔŅĶĪħĽŀĭħƟŅĬėĺŅĴĪĬ

ŐĶĚħńĬœĲĔĶŃĝŅĔȮ/.KV  ĴŅĨĶģŅĬȮIEC 4/...+2+3ȮĔŅĶĪħĽŀĭ

įĸŇĨĳńĦĤƢĨŅĴȮĴŀĔ,Ȯ/733+033/ ĔŅĶĪħĽŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵ

ĪŅĚœĲĲƚŅħĺĚőėĴȮĴŅĨĶģŅĬȮIEC4.376+/ȮIEC4.376+0+1 ĔŅĶ

ĪħĽŀĭĺńħėĺŅĴĽƞŀĚĽĺƞŅĚĳŅėĽĬŅĴŐĸŃĺńħėƞŅėŋĦĸńĔļĦŃŏĜıŅŃĪŅĚ

œĲĲƚŅ ĔŅĶĪħĽŀĭĮĶŃŏĴŇĬŀŅĵŋŒĝƟĚŅĬĕŀĚȮLED ĨŅĴĴŅĨĶģŅĬȮTM0/ 
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1,2,2,7 ĔŅĶĶńĭĶŀĚĚŅĬĺŇěńĵȮıńĥĬŅȮŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀŒĝƟĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňȮ&ĳŅļňȮ200%) 

ĔĶŃĪĶĺĚĔŅĶėĸńĚœħƟĨĶŅıĶŃĶŅĝĔķļġňĔŅŀŀĔĨŅĴėĺŅĴŒĬĮĶŃĴĺĸĶńļġŅĔĶȮĺƞŅħƟĺĵĔŅĶĵĔŏĺƟĬ
ĶńļġŅĔĶȮ&ĜĭńĭĪňŗȮ075'Ȯı,Ļ,Ȯ0317ȮĸĚĺńĬĪňŗȮ/3ȮĔĶĔġŅėĴȮı,Ļ,Ȯ0317ȮŐĸŃĨƞŀĴŅœħƟĨĶŅıĶŃĶŅĝĔķļġňĔŅ 
ŀŀĔĨŅĴėĺŅĴŒĬĮĶŃĴĺĸĶńļġŅĔĶȮĺƞŅħƟĺĵĔŅĶĵĔŏĺƟĬĶńļġŅĔĶȮ&ĜĭńĭĪňŗȮ376'Ȯı,Ļ,Ȯ0337ȮĸĚĺńĬĪňŗȮ/0ȮĔŋĴĳŅıńĬīƢȮ
ı,Ļ,Ȯ0337ȮĔņľĬħŒľƟĴňĔŅĶĮĶńĭĮĶŋĚĔŅĶĵĔŏĺƟĬĳŅļňŏĚŇĬœħƟŒľƟŐĔƞĭĶŇļńĪľĶŊŀľƟŅĚľŋƟĬĽƞĺĬĬŇĨŇĭŋėėĸȮĔĶĦň 
ĪňŗĴňĶŅĵěƞŅĵĪňŗœħƟěƞŅĵœĮŏıŊŗŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒľƟŐĔƞľĬƞĺĵĚŅĬĕŀĚĶńģľĶŊŀŏŀĔĝĬ
ĨŅĴĪňŗŀīŇĭħňĔĶĴĽĶĶıŅĔĶĮĶŃĔŅĻĔņľĬħȮŏĮƦĬěņĬĺĬŏıŇŗĴĕŉŘĬěŅĔĶƟŀĵĸŃȮ0..ȮŏĮƦĬĶƟŀĵĸŃȮ1..Ȯ&ĴŅĨĶĔŅĶ
ĳŅļňȮ200 ľĶŊŀȮ1..ȮŏĮŀĶƢŏĞŖĬĨƢ'ȮĨńŘĚŐĨƞĺńĬĪňŗȮ/ȮĴĔĶŅėĴȮı,Ļ,Ȯ0336ȮĩŉĚĺńĬĪňŗȮ1/ȮīńĬĺŅėĴȮı,Ļ,Ȯ0340ȮŏıŊŗŀ
ĽƞĚŏĽĶŇĴŐĸŃěŌĚŒěŒľƟĳŅėŏŀĔĝĬěńħŒľƟĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒľƟŐĔƞľĬƞĺĵĚŅĬĕŀĚĶńģľĶŊŀ
ŏŀĔĝĬĴŅĔĵŇŗĚĕŉŘĬȮĞŉŗĚěŃĽƞĚįĸĨƞŀĔŅĶıńĥĬŅŏĻĶļģĔŇěőħĵĶĺĴŐĸŃĝƞĺĵĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ
ĕŀĚĮĶŃŏĪĻ 

ĽĺĪĝ,ȮœħƟĶńĭĴŀĭľĴŅĵěŅĔĔĶŃĪĶĺĚĔŅĶėĸńĚŒľƟħņŏĬŇĬĔŅĶĨĶĺěĽŀĭŐĸŃĶńĭĶŀĚőėĶĚĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶĳŅėŏŀĔĝĬȮĽņľĶńĭĔŅĶĕŀĶńĭĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňȮ
&ĺŇīňĔŅĶȮPre-Approval) ĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ2544ȮŏĮƦĬĨƟĬĴŅȮŐĸŃȮĽĺĪĝ,ȮœħƟĶńĭĴŀĭľĴŅĵŏıŇŗĴŏĨŇĴŏĔňŗĵĺĔńĭ 
ĔŅĶĨĶĺěĮĶŃŏĴŇĬŐĸŃĶńĭĶŀĚĶŃĭĭĭĶŇľŅĶĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮ&Research 
Technology Development and Innovation Management System : RDIMS)  ĞŉŗĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗįƞŅĬ
ĔŅĶĶńĭĶŀĚĶŃĭĭȮRDIMS ŐĸŃĕŉŘĬĪŃŏĭňĵĬŏĮƦĬįŌƟŒĝƟĽŇĪīŇĔńĭȮĽĺĪĝ,ȮĬńŘĬȮĽŅĴŅĶĩĶńĭĶŀĚĨĬŏŀĚĽņľĶńĭ
őėĶĚĔŅĶĺŇěńĵłȮĪňŗĴňĴŌĸėƞŅœĴƞŏĔŇĬȮ3ȮĸƟŅĬĭŅĪœħƟȮőħĵœĴƞĨƟŀĚĕŀĔŅĶĶńĭĶŀĚŏĮƦĬĶŅĵőėĶĚĔŅĶȮŐĸƟĺĵŊŗĬĕŀĶńĭ 
ĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňěŅĔĴŅĨĶĔŅĶĳŅļňȮ&ĺŇīňĔŅĶȮSelf-Declaration) œħƟŀňĔĝƞŀĚĪŅĚľĬŉŗĚ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0345 ĴňěņĬĺĬőėĶĚĔŅĶĺŇěńĵȮıńĥĬŅȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀĕŀĶńĭ 
ĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňĪňŗħņŏĬŇĬĔŅĶĪńŘĚľĴħȮ350ȮőėĶĚĔŅĶȮĶĺĴĴŌĸėƞŅőėĶĚĔŅĶȮ1,905,75ȮĸƟŅĬĭŅĪȮěŅĔ
įŌƟĮĶŃĔŀĭĔŅĶĪńŘĚĽŇŘĬȮ75ȮĶŅĵȮőħĵĴňőėĶĚĔŅĶĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚŐĸƟĺȮěņĬĺĬȮ186ȮőėĶĚĔŅĶȮĴŌĸėƞŅőėĶĚĔŅĶȮ
/,/40,82ȮĸƟŅĬĭŅĪȮĪńŘĚĬňŘȮĮĶŃŏĳĪŀŋĨĽŅľĔĶĶĴĪňŗĴňĔŅĶĵŊŗĬěņĬĺĬőėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴĪňŗĕŀĶńĭĔŅĶĶńĭĶŀĚěŅĔȮĽĺĪĝ,ȮĴŅĔĪňŗĽŋħȮ1ȮĸņħńĭŐĶĔœħƟŐĔƞȮĔŅĶŏĔļĨĶȮĵŅŐĸŃŏėĴňĳńĦĤƢȮŐĸŃ 
ĔŅĶĔƞŀĽĶƟŅĚĺńĽħŋĔƞŀĽĶƟŅĚ 

ĳŅıĶĺĴĕŀĚĔŅĶħņŏĬŇĬĚŅĬĨńŘĚŐĨƞĮƖĚĭĮĶŃĴŅĦȮ2545 ů 2565 ĴňěņĬĺĬőėĶĚĔŅĶĺŇěńĵȮıńĥĬŅȮ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀĕŀĶńĭĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňĪňŗħņŏĬŇĬĔŅĶĪńŘĚľĴħȮ6,255ȮőėĶĚĔŅĶȮĶĺĴĴŌĸėƞŅ
őėĶĚĔŅĶȮ25,782,21ȮĸƟŅĬĭŅĪȮěŅĔįŌƟĮĶŃĔŀĭĔŅĶĪńŘĚĽŇŘĬȮ485ȮĶŅĵȮőħĵĴňőėĶĚĔŅĶĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚŐĸƟĺȮ
ěņĬĺĬȮ5,517ȮőėĶĚĔŅĶȮĴŌĸėƞŅőėĶĚĔŅĶȮ20,596,30ȮĸƟŅĬĭŅĪȮĪńŘĚĬňŘȮĮĶŃŏĳĪŀŋĨĽŅľĔĶĶĴĪňŗĴňĔŅĶĵŊŗĬěņĬĺĬ
őėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗĕŀĶńĭĔŅĶĶńĭĶŀĚěŅĔȮĽĺĪĝ,ȮĴŅĔĪňŗĽŋħȮ1ȮĸņħńĭŐĶĔȮœħƟŐĔƞȮ
ĵŅŐĸŃŏėĴňĳńĦĤƢȮĔŅĶĔƞŀĽĶƟŅĚĺńĽħŋĔƞŀĽĶƟŅĚȮŐĸŃĔŅĶŏĔļĨĶ 
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ŒĬĽƞĺĬĕŀĚĔŅĶĨĶĺěĮĶŃŏĴŇĬŐĸŃĶńĭĶŀĚĶŃĭĭĭĶŇľŅĶĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮ
&RDIMS) ĬńŘĬȮŏĜıŅŃŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶĨĶĺěĮĶŃŏĴŇĬŐĸŃĶńĭĶŀĚĶŃĭĭȮ
ěņĬĺĬ 10 ĶŅĵȮĽƞĚįĸŒľƟĳŅıĶĺĴĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗœħƟĶńĭĔŅĶĨĶĺěĮĶŃŏĴŇĬŐĸŃĶńĭĶŀĚĶŃĭĭȮĞŉŗĚĮĶŅĔġ
ĶŅĵĝŊŗŀŀĚėƢĔĶŀĵŌƞŒĬĭńĠĝňĶŅĵĝŊŗŀĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚĶŃĭĭłȮěņĬĺĬĪńŘĚľĴħȮ13 ĶŅĵ 

ŐĸŃŏıŊŗŀŒľƟĴŅĨĶĔŅĶĳŅļňȮ300% ĵńĚėĚŏĮƦĬĔĸœĔĪňŗĽņėńĠŒĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵȮıńĥĬŅŏĪėőĬőĸĵňȮ
ŐĸŃĬĺńĨĔĶĶĴĽņľĶńĭįŌƟĮĶŃĔŀĭĔŅĶȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶŏıŇŗĴĻńĔĵĳŅıĔŅĶŐĕƞĚĕńĬĪŅĚĔŅĶėƟŅĕŀĚĳŅėŏŀĔĝĬŐĸŃ
ĕŀĚĮĶŃŏĪĻȮħńĚĬńŘĬȮĪŅĚȮĽĺĪĝ,ȮěŉĚœħƟěńħĪņĕƟŀŏĽĬŀŒľƟŐĔƞĔĶŃĪĶĺĚĔŅĶėĸńĚȮŐĸŃĔĶĴĽĶĶıŅĔĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ĨńŘĚŐĨƞȮĽŇĚľŅėĴȮı,Ļ,Ȯ2562 ŏĮƦĬĨƟĬĴŅ ĪńŘĚĬňŘŒĬĝƞĺĚĮƖĪňŗįƞŅĬĴŅȮĽĺĪĝ,ȮœħƟħņŏĬŇĬĔŅĶĶƞĺĴĔńĭȮĽĔĽĺ,ȮŏıŊŗŀĬņŏĽĬŀ
ĕŀĕĵŅĵĶŃĵŃŏĺĸŅĴŅĨĶĔŅĶĵĔŏĺƟĬĳŅļňŏĚŇĬœħƟĬŇĨŇĭŋėėĸĽņľĶńĭėƞŅŒĝƟěƞŅĵħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵň
ŐĸŃĬĺńĨĔĶĶĴȮ300%ȮĶŃĵŃĪňŗȮ2 ŐĸŃĮĶńĭĮĶŋĚĴŅĨĶĔŅĶĕƟŅĚĨƟĬőħĵŏĽĬŀĮĶńĭŏıŇŗĴŏıħŅĬĚĭĮĶŃĴŅĦőėĶĚĔŅĶ
ŒĬĔĶĦňĺŇīňĔŅĶȮSelf-Declaration ĕŀĚĴŅĨĶĔŅĶłȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃįĸĽńĴķĪīŇśȮĨƞŀĪňŗĮĶŃĝŋĴ
ėĦŃŀĬŋĔĶĶĴĔŅĶȮėĦŃĔĶĶĴĔŅĶȮŐĸŃĽĳŅĬőĵĭŅĵĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŐľƞĚĝŅĨŇȮ
ĞŉŗĚĽŅĴŅĶĩĽĶŋĮœħƟȮħńĚĬňŘȮ/'ȮŏľŖĬĝŀĭĴŅĨĶĔŅĶĵĔŏĺƟĬĳŅļňŏĚŇĬœħƟĬŇĨŇĭŋėėĸĽņľĶńĭėƞŅŒĝƟěƞŅĵħƟŅĬĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮ1..#ȮĶŃĵŃĪňŗȮ0ȮőħĵĔņľĬħĶŃĵŃŏĺĸŅȮ3ȮĮƖȮ&0344+035.'Ȯ0'ȮŏľŖĬĝŀĭ
ľĸńĔĔŅĶŒĬĔŅĶĮĶńĭŏıŇŗĴŏıħŅĬĚĭĮĶŃĴŅĦőėĶĚĔŅĶȮŒĬĔĶĦňĪňŗŏėĵĴňőėĶĚĔŅĶįƞŅĬĺŇīňĔŅĶȮPre-Approval ŐĸƟĺȮ
&ĺŇīňĔŅĶȮSelf-Declaration) őħĵĴŀĭľĴŅĵŒľƟȮĽĔĽĺ,ȮĽĺĪĝ,ȮŐĸŃȮĽŀĺĝ,ȮœĮħņŏĬŇĬĔŅĶĻŉĔļŅŒĬĶŅĵĸŃŏŀňĵħ
ŏıŇŗĴŏĨŇĴȮ1'ȮĴŀĭľĴŅĵŒľƟȮĽĔĽĺ,ȮĶƞĺĴĔńĭȮĽŀĺĝ,ȮŐĸŃȮĽĺĪĝ,ȮĻŉĔļŅŏıŊŗŀĮĶńĭĶŌĮŐĭĭĕŀĚĴŅĨĶĔŅĶŏıŊŗŀĕĵŅĵįĸ
ŒĬĺĚĔĺƟŅĚȮŏĝƞĬȮĮĶńĭĶŌĮŐĭĭŐĸŃĔĶŃĭĺĬĔŅĶŏıŊŗŀŀņĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĴŅĨĶĔŅĶĔŅĶĸħľĵƞŀĬĳŅļň 
ĕŀĚŏŀĔĝĬȮĔŅĶŏıŇŗĴľĬƞĺĵĚŅĬĶńĭĶŀĚĪńŘĚŒĬĔĶŃĭĺĬĔŅĶȮPre-Approval ŐĸŃȮSelf-Declaration  
ĔŅĶĭŌĶĦŅĔŅĶĴŅĨĶĔŅĶĕƟŅĴĔĶŃĪĶĺĚŏıŊŗŀŏıŇŗĴěņĬĺĬįŌƟŒĝƟĚŅĬȮ2'ȮĴŀĭľĴŅĵŒľƟĔĶŃĪĶĺĚȮŀĺ,ȮħņŏĬŇĬĔŅĶ
ĶƞĺĴĔńĭĔĶŃĪĶĺĚĔŅĶėĸńĚȮőħĵĬņĕƟŀėŇħŏľŖĬĪňŗĮĶŃĝŋĴœĮħņŏĬŇĬĚŅĬĨŅĴĕńŘĬĨŀĬĨƞŀœĮĶĺĴĩŉĚĶƞĺĴěńħĪņľĬńĚĽŊŀ 
ĪňŗȮŀĺȮ0205.2/14468ȮĸĚĺńĬĪňŗȮ11 ĴŇĩŋĬŅĵĬȮ2565 ĩŉĚĶńģĴĬĨĶňĺƞŅĔŅĶĔĶŃĪĺĚĔŅĶėĸńĚȮŏĶŊŗŀĚȮĕƟŀŏĽĬŀĔŅĶĕĵŅĵ
ĶŃĵŃŏĺĸŅȮŐĸŃĮĶńĭĮĶŋĚĴŅĨĶĔŅĶĵĔŏĺƟĬĳŅļňŏĚŇĬœħƟĬŇĨŇĭŋėėĸĽņľĶńĭėƞŅŒĝƟěƞŅĵȮħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮ300% ĞŉŗĚħņŏĬŇĬĔŅĶŐěƟĚĴĨŇěŅĔĪňŗĮĶŃĝŋĴĽĳŅĬőĵĭŅĵłȮĨŅĴĕƟŀȮ3 ĕƟŅĚĨƟĬȮŏıŊŗŀ
ĮĶŃĽŅĬĔŅĶĪņĚŅĬĶŃľĺƞŅĚĔĶŃĪĶĺĚȮŀĺ,ȮŐĸŃĔĶŃĪĶĺĚĔŅĶėĸńĚĨƞŀŏĬŊŗŀĚěŅĔĴĨŇĪňŗĮĶŃĝŋĴħńĚĔĸƞŅĺȮŐĸŃľĬńĚĽŊŀȮ
ĽĔĽĺ,ȮĪňŗȮŀĺȮ6309.FB4.1/678/2565 ĸĚĺńĬĪňŗȮ30 ĽŇĚľŅėĴȮ2565 ĩŉĚŀīŇĭħňĔĶĴĽĶĶıŅĔĶȮŏĶŊŗŀĚȮĬņĽƞĚĕƟŀŏĽĬŀ
ĔŅĶĕĵŅĵĶŃĵŃŏĺĸŅŐĸŃĮĶńĭĮĶŋĚĴŅĨĶĔŅĶĵĔŏĺƟĬĳŅļňŏĚŇĬœħƟĬŇĨŇĭŋėėĸĽņľĶńĭėƞŅŒĝƟěƞŅĵħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮ1..#ȮőħĵȮĽĔĽĺ,ȮĶƞĺĴĔńĭȮĽĺĪĝ,ȮœħƟħņŏĬŇĬĔŅĶěńħĪņĕƟŀŏĽĬŀĕƟŀŏĽĬŀĔŅĶĕĵŅĵ
ĶŃĵŃŏĺĸŅŐĸŃĮĶńĭĮĶŋĚĴŅĨĶĔŅĶłȮŏıŊŗŀŏĽĬŀĨƞŀĔĶŃĪĶĺĚĔŅĶėĸńĚıŇěŅĶĦŅŏıŇŗĴŏĨŇĴȮĪńŘĚĬňŘȮĕƟŀŏĽĬŀĕƟŅĚĨƟĬĵńĚŀĵŌƞ
ŒĬĶŃľĺƞŅĚĮĶŃĽŅĬĬńħľĴŅĵĔńĭĪŅĚĔĶĴĽĶĶıŅĔĶŏıŊŗŀĮĶŃĽŅĬľŅĶŊŀŒĬĶŅĵĸŃŏŀňĵħĨ 
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1,2,2,5 ĔŅĶıńĥĬŅĭŋėĸŅĔĶŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶ 
ĽĺĪĝ,ȮĨĶŃľĬńĔĩŉĚĔŅĶıńĥĬŅĻńĔĵĳŅıėĬœĪĵŒľƟĴňėĺŅĴıĶƟŀĴŏĕƟŅĽŌƞŀŋĨĽŅľĔĶĶĴŒľĴƞŒĬĻĨĺĶĶļĪňŗȮ0/Ȯ

őħĵĴňŐĬĺėŇħȮŴŏĽĶŇĴĽĶƟŅĚĪńĔļŃŒľĴƞŒľƟėĬœĪĵŏĪƞŅĪńĬőĸĔŵȮėŊŀȮŀŀĔŐĭĭľĸńĔĽŌĨĶŐĸŃŏĨĶňĵĴıĶƟŀĴĶŀĚĶńĭ
ėĺŅĴĨƟŀĚĔŅĶĔņĸńĚėĬĪńŘĚħƟŅĬŀŋĮĽĚėƢŐĸŃŀŋĮĪŅĬĪńŘĚŒĬĮƤěěŋĭńĬŐĸŃŒĬŀĬŅėĨȮŒľƟŏĮƦĬŐĶĚĚŅĬĪňŗĴňĻńĔĵĳŅı 
ĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮ&Matching Demand and Supply) ĨŅĴȮNew S-Curves őħĵ 
ŏĮƕħľĸńĔĽŌĨĶĪńŘĚȮReskill ŐĸŃȮUpskill ŏıŊŗŀĵĔĶŃħńĭĻńĔĵĳŅıĔņĸńĚėĬŒĬĮĶŃŏĪĻœĪĵȮ 

őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0345 œħƟŀŀĔŐĭĭľĸńĔĽŌĨĶĽņľĶńĭŀŅĝňıŒľĴƞȮ36ȮŀŅĝňıȮŐĸŃĴňĔŅĶěńħ
ľĸńĔĽŌĨĶȮěņĬĺĬȮ02ȮŀŅĝňıȮ&œĴƞĬńĭĞŘņ'ȮŀŅĪŇȮįŌƟěńħĔŅĶőĶĚĚŅĬĮĸŌĔıŊĝĶŃĭĭėĺĭėŋĴĽĳŅıŐĺħĸƟŀĴ 
įŌƟĝņĬŅĠĔŅĶħƟŅĬėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸ įŌƟĝņĬŅĠĔŅĶħƟŅĬĶŃĭĭįĸŇĨœĲĲƚŅěŅĔıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
įŌƟĝņĬŅĠĔŅĶĴŅĨĶģŅĬŐĸŃĔŅĶıńĥĬŅŀĚėƢĔĶĽŌƞėĺŅĴĵńŗĚĵŊĬ įŌƟŒľƟĭĶŇĔŅĶĨŇħĨńŘĚőĶĚŏĶŊŀĬĮĸŌĔıŊĝŀńěĜĶŇĵŃ 
įŌƟŒľƟĭĶŇĔŅĶĨŇħĨńŘĚŐĸŃĭņĶŋĚĶńĔļŅĶŃĭĭįĸŇĨœĲĲƚŅěŅĔıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ ĺŇĻĺĔĶĶŃĭĭĶŅĚ ĺŇĻĺĔĶľŋƞĬĵĬĨƢ 
ĺŇĻĺĔĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔŐĸŃĽńĠĠŅĦįĽĴȮŏĮƦĬĨƟĬ  

őħĵĴňĔŅĶěńħİƗĔŀĭĶĴȮěņĬĺĬĪńŘĚĽŇŘĬȮ00.ȮľĸńĔĽŌĨĶȮŒĬľĸŅĔľĸŅĵĔĸŋƞĴŀŋĨĽŅľĔĶĶĴȮŀŅĪŇȮȮ
Agriculture and Biotechnology*ȮBiofuel and biochemical industry*ȮDigital (AI)*ȮNext-Generation 
Automotive*ȮSmart Electronics*ȮRobotics*ȮFood for the Future*ȮMedical Hub*ȮMedical and 
Wellness Tourism *Aviation and LogisticsȮŏĮƦĬĨƟĬȮőħĵĴňįŌƟŏĕƟŅĶńĭĔŅĶİƗĔŀĭĶĴĪńŘĚĽŇŘĬȮ5,178 ėĬȮĴň
ľĸńĔĽŌĨĶěńħİƗĔŀĭĶĴĪňŗĬƞŅĽĬŒěȮŀŅĪŇ 

1.ľĸńĔĽŌĨĶİƗĔŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶėĺŅĴĶŌƟıŊŘĬģŅĬĽņľĶńĭĝƞŅĚĨŇħĨńŘĚĽĩŅĬňĮĶŃěŋœĲĲƚŅȮĽņľĶńĭĵŅĬ
ĵĬĨƢœĲĲƚŅȮ&Fundamental of EV Charger Installation: ECI) ŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬ
ŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŐĸŃĨŇħĨńŘĚĽĩŅĬňĮĶŃěŋœĲĲƚŅȮľĸńĔĔŅĶ-ĔġľĴŅĵ-ĕƟŀĔņľĬħ-ĔġĶŃŏĭňĵĭĪňŗŏĔňŗĵĺĕƟŀĚȮ
ĶĺĴĩŉĚŏĪėĬŇėŒĬĔŅĶĨŇħĨńŘĚŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĮĸŀħĳńĵȮ
ĮĶŃĔŀĭħƟĺĵȮĔŅĶėņĬĺĦȮĔŅĶŏĸŊŀĔŀŋĮĔĶĦƢȮĔŅĶĨŇħĨńŘĚȮĔŅĶ
ŏĝŊŗŀĴĨƞŀĶŃĭĭœĲĲƚŅȮŐĸŃĔŅĶĨĶĺěĽŀĭĶŃĭĭŏĭŊŘŀĚĨƟĬȮĔŅĶ
ĺŇŏėĶŅŃľƢȮŐĸŃĮĶŃŏĴŇĬįĸěŅĔŏėĶŊŗŀĚĴŊŀĺńħȮĶĺĴěņĬĺĬȮ12Ȯ
ĝńŗĺőĴĚ-2ȮĺńĬĪņĔŅĶȮŏĴŊŗŀĺńĬĪňŗȮ26- 27ȮĔńĬĵŅĵĬȮ2565ȮĦȮ
őĶĚŏĶňĵĬĝƞŅĚİƖĴŊŀĪľŅĶȮĽĩŅĭńĬĺŇĝŅĔŅĶĮƚŀĚĔńĬĮĶŃŏĪĻ  
ĴňěŜŅĬĺĬįŌƟŏĕƟŅİƗĔŀĭĶĴĪńŘĚĽŇŘĬȮ32 ėĬ 

2. ľĸńĔĽŌĨĶĔŅĶĮĸŌĔıŊĝĽĴŋĬœıĶħƟĺĵőĶĚĮĸŌĔıŊĝŐĬĺĨńŘĚȮ&Vertical Farming) ĨŀĬȮŴĲƚŅĪŃĸŅĵ
őěĶȮ&?lbpmep_nfgqȮn_lgasj_r_'ŵȮ&K_qrcpgleȮGlbmmpȮTcprga_jȮD_pkgleȮdmpȮ?lbpmep_nfgqȮ
paniculata: VFA) ŏıŊŗŀĔŅĶĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶĮĸŌĔĲƚŅĪŃĸŅĵőěĶŒĬőĶĚĮĸŌĔıŊĝŐĬĺĨńŘĚȮ
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&Indoor Vertical Farming) ľĶŊŀőĶĚŏĶŊŀĬĶŃĭĭĮƕħȮĪňŗěŃĝƞĺĵŏıŇŗĴ
ĻńĔĵĳŅıŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĲƚŅĪŃĸŅĵőěĶȮŒľƟœħƟįĸįĸŇĨĪňŗħň
ĪńŘĚŒĬŏĝŇĚĮĶŇĴŅĦŐĸŃėŋĦĳŅıĨŅĴĴŅĨĶģŅĬȮŐĸŃĕĵŅĵĔŅĶįĸŇĨ
œĮĽŌƞŀŋĨĽŅľĔĶĶĴĽƞĚŀŀĔĶŃħńĭĽŅĔĸœħƟŀĵƞŅĚĵńŗĚĵŊĬȮĮĶŃĔŀĭħƟĺĵȮ
ĔŅĶĭĶĶĵŅĵȮĔĶĦňĻŉĔļŅȮŐĸŃĔŅĶĻŉĔļŅħŌĚŅĬĔŅĶĮĸŌĔ 
ĲƚŅĪŃĸŅĵőěĶŒĬőĶĚĮĸŌĔıŊĝŐĬĺĨńŘĚȮĶĺĴěņĬĺĬȮ1.5ȮĺńĬĪņĔŅĶ 
ŏĴŊŗŀĺńĬĪňŗȮ22 - 23ȮĔńĬĵŅĵĬȮ2565ȮĦȮőĶĚŐĶĴŏĞŖĬěŌĶňŗȮıŅĶƢėȮ
ĔĶŋĚŏĪı ěŜŅĬĺĬįŌƟŏĕƟŅİƗĔŀĭĶĴĪńŘĚĽŇŘĬȮ7 ėĬ 
 3.ȮľĸńĔĽŌĨĶŐĬĺėŇħŐĸŃĴŅĨĶģŅĬĔŅĶŀŀĔŐĭĭĽĩŅĬňĶĩœĲȮ(Concept and Standard in 
Railway Station Design: RSD) ŏıŊŗŀıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶ
ıńĥĬŅĶŃĭĭĕĬĽƞĚĪŅĚĶŅĚĕŀĚĮĶŃŏĪĻĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮŒľƟĴň
ėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭŐĬĺėŇħŐĸŃĴŅĨĶģŅĬĔŅĶŀŀĔŐĭĭ
ĽĩŅĬňĶĩœĲȮ&Concept and standard in Railway Station 
Design) ĨĸŀħěĬĔŅĶıńĥĬŅıŊŘĬĪňŗŏĝŇĚıŅĦŇĝĵƢŒĬĽĩŅĬňŐĸŃ
őħĵĶŀĭĽĩŅĬňȮ&Transit Oriented Development: TOD) 
ĮĶŃĔŀĭħƟĺĵȮĔŅĶĭĶĶĵŅĵȮŐĸŃĔŅĶĻŉĔļŅħŌĚŅĬȮĶĺĴȮ18 ĝńŗĺőĴĚ-3 
ĺńĬĪņĔŅĶ ěńħĝƞĺĚĺńĬĪňŗȮ8 ů 10 ĽŇĚľŅėĴȮ2565 ĦȮőĶĚŐĶĴıŌĸŐĴĬȮ
ėŇĚȮŏıŅŏĺŀĶƢȮĔĶŋĚŏĪı ĴňěŜŅĬĺĬįŌƟŏĕƟŅİƗĔŀĭĶĴĪńŘĚĽŇŘĬȮ12 ėĬ 

ĬŀĔěŅĔĬňŘȮĽĺĪĝ,ȮĵńĚĴňĔŅĶŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬľĸńĔĽŌĨĶŀŀĬœĸĬƢŒĬĶŃĭĭȮe-learning őħĵĴň
ľĸńĔĽŌĨĶĪňŗıĶƟŀĴŒĝƟĚŅĬĶĺĴ ěņĬĺĬȮ/16ȮľĸńĔĽŌĨĶȮ(https://elearn.career2future.com) ĮĶŃĔŀĭħƟĺĵȮ
ľĸńĔĽŌĨĶȮe-Learning ĽņľĶńĭĽĴŅĝŇĔĶŅĵŏħŊŀĬȮ43ȮľĸńĔĽŌĨĶȮŐĸŃŐĭĭĲĶňœĴƞĴňėƞŅŒĝƟěƞŅĵȮ51ȮľĸńĔĽŌĨĶȮĞŉŗĚĴň
ĨńĺŀĵƞŅĚľĸńĔĽŌĨĶĪňŗĬƞŅĽĬŒěȮŏĝƞĬȮNPV œĺĶńĽĔŜŅěńħĻńĨĶŌıŊĝȮENZease ěŅĔŐĸŖĭĽŌƞŀŋĨĽŅľĔĶĶĴĽŇŗĚĪŀȮĝŋħĨĶĺě
ŏŀĔĸńĔļĦƢŐĸŃėĺŅĴĭĶŇĽŋĪīŇśĕŀĚŏĴĸŖħıńĬīŋƢȮȮĶĩŏĕŖĬĶńĔļƢőĸĔĽĶƟŅĚŀŅĝňıȮĽŌƟȮCovid-/7ȮŐĸŃȮHandy Sense 
ĶŃĭĭŏĔļĨĶŐĴƞĬĵŜŅȮĲŅĶƢĴŀńěĜĶŇĵŃȮŏĮƦĬĨƟĬ 

ĬŀĔěŅĔĬňŘȮĽĺĪĝ,ȮőħĵȮŏĕĨŀŋĨĽŅľĔĶĶĴĞŀĲĨƢŐĺĶƢĮĶŃŏĪĻœĪĵȮ&Software Park'ȮěńħĚŅĬ
ŏĽĺĬŅĪŅĚħƟŅĬĔŅĶĸĚĪŋĬĶŃħńĭőĸĔȮŴWorld Business Angel Investor Week 0.00ŵȮĳŅĵŒĨƟľńĺĕƟŀȮ
ŴBusiness Transformation for Post-N_lbckgaȮcamlmkgcqŵȮőħĵėĺŅĴĶƞĺĴĴŊŀěŅĔȮWorld 
Business Angels Investment Forum (WBAF) ŐĸŃıńĬīĴŇĨĶĴŅĔĔĺƞŅȮ/10ȮĮĶŃŏĪĻĪńŗĺőĸĔȮĪňŗĴŅŐĭƞĚĮƤĬ
ĕƟŀĴŌĸŏĝŇĚĸŉĔŏĔňŗĵĺĔńĭȮAngel investment, Startup economy, Financial inclusion, Gender quality, 
Entrepreneurship ŐĸŃȮInnovation ŒĬĶŌĮŐĭĭŀŀĬœĸĬƢįƞŅĬȮZoom Webinar ĪňŗěńħĨńŘĚŐĨƞĺńĬĪňŗȮ0.+04Ȯ
ĴŇĩŋĬŅĵĬȮ0343ȮĽņľĶńĭŏĺĪňĮĶŃŏĪĻœĪĵŏįĵŐıĶƞŀŀĬœĸĬƢĺńĬĪňŗȮ01ȮĴŇĩŋĬŅĵĬȮ0343ȮĮĶŃĔŀĭħƟĺĵ 
1) ĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀȮėĺŅĴĽņėńĠĕŀĚĬńĔĸĚĪŋĬȮAngel ĽĩŅĬŃĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƤěěŋĭńĬȮĔĸœĔŒĬĔŅĶ



162 
 

ĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶěŅĔĻŌĬĵƢĭĶŇľŅĶěńħĔŅĶŏĪėőĬőĸĵňȮ&TMC) őħĵȮħĶ,ģŇĨŅĳŅȮĽĴŇĨŇĬĬĪƢȮCountry chair 
WBAW ŐĸŃȮĶŀĚįŌƟŀņĬĺĵĔŅĶȮĽņĬńĔĚŅĬıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĽĺĪĝ,' 2) ĔŅĶĭĶĶĵŅĵ
ŒĬľńĺĕƟŀȮĔŅĶĶŇŏĶŇŗĴőėĶĚĔŅĶȮBCG ĮĶŃŏĪĻœĪĵĽņľĶńĭŏĻĶļģĔŇěľĸńĚĔŅĶŐıĶƞĶŃĭŅħȮőħĵ ħĶ,ĦĶĚėƢȮ 
ĻŇĶŇŏĸŇĻĺĶĔŋĸ, įŌƟŀņĬĺĵĔŅĶȮĽĺĪĝ,Ȯ3) ĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀ8ȮĽĨŅĶƢĪŀńıĬņıŅĭĶŇļńĪŒľƟŀĵŌƞĶŀħȮĪńŘĚĔƞŀĬȮĶŃľĺƞŅĚȮ
ŐĸŃľĸńĚȮCOVID-/7ȮœħƟŀĵƞŅĚœĶȮőħĵȮėŋĦŀĶĬŋĝȮŏĸŇĻĽŋĺĶĶĦĔŇěȮCEO and Co-Founder ĭĶŇļńĪȮTechsauce 
Media ěņĔńħȮŐĸŃȮħĶ,ĳńĪĶŅĺħňȮıĸŀĵĔŇĨŇĔŌĸȮįŌƟŀņĬĺĵĔŅĶŏĕĨŀŋĨĽŅľĔĶĶĴĞŀĲĨƢŐĺĶƢĮĶŃŏĪĻœĪĵȮ4) ĔŅĶ
ŏĽĺĬŅŒĬľńĺĕƟŀ8ȮŏĽƟĬĪŅĚĽŌƞĔŅĶĽĬńĭĽĬŋĬĽĨŅĶƢĪŀńıȮBCG ŒĬĮĶŃŏĪĻœĪĵ őħĵȮėŋĦĮĶŇĺĶĶĨȮĺĚļƢĽņĶŅĠȮ
įŌƟŀņĬĺĵĔŅĶİƙŅĵıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶĬĺńĨĔĶĶĴȮĽņĬńĔĚŅĬĬĺńĨĔĶĶĴŐľƞĚĝŅĨŇȮ&NIA), ėŋĦĵŋĪīĬŅȮĻĶňĽĺńĽħŇśȮ
ėĦŃĔĶĶĴĔŅĶŐĸŃŏľĶńĠĠŇĔȮĽĴŅėĴĔŅĶėƟŅĽĨŅĶƢĪŀńıœĪĵȮ&TSTA), ėŋĦŏĮĶĴĮĶňħňȮĔŇĨĨŇĶńĨĬƢĨĶŃĔŅĶȮ
įŌƟŀņĬĺĵĔŅĶȮĽĴŅėĴœĪĵįŌƟĮĶŃĔŀĭīŋĶĔŇěŏĚŇĬĶƞĺĴĸĚĪŋĬȮ&TVCA), ėŋĦĬķĝŅȮķĝŋıńĬīŋƢȮĪňŗĮĶŉĔļŅħƟŅĬĔŅĶĸĚĪŋĬ
ŀŅĺŋőĽȮĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴĔŅĶĸĚĪŋĬȮ&BOI) 5) ĔŅĶŏĽĺĬŅŒĬľńĺĕƟŀ8ȮĴŋĴĴŀĚĬńĔĸĚĪŋĬĨƞŀĔŅĶĸĚĪŋĬ
ŒĬīŋĶĔŇěȮBCG őħĵȮėŋĦĽŋŏĴīȮĸńĔļŇĨŅĬĬĪƢȮĬŅĵĔĽĴŅėĴĪňĭŅĬȮėŋĦĦńģĻńĔħŇśȮőĶěĬıŇŏĝģȮėĦŃĔĶĶĴĔŅĶĽĴŅėĴ 
ĪňĭŅĬȮĬı,ıŌĬĻńĔħŇśȮŀŅěŀņĬĺĵĺŇĳŅĽȮėĦŃĔĶĶĴĔŅĶĽĴŅėĴĪňĭŅĬȮėŋĦŏĴīŅȮěŅĶńĨĬŅĔĶȮėĦŃĔĶĶĴĔŅĶĽĴŅėĴ
ĪňĭŅĬȮŐĸŃĔŅĶĽńĴĳŅļĦƢıŇŏĻļȮBCG Startup : ĭĶŇļńĪȮALTO TECH ěņĔńħȮőħĵĬŅĵĔĽĴŅėĴĪňĭŅĬ 
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1,2,3ȮĔŅĶĽĶƟŅĚŏĽĶŇĴĕňħėĺŅĴĽŅĴŅĶĩŒľƟŐĔƞŏĔļĨĶĝŋĴĝĬȮ 
ĴňŏĮƚŅľĴŅĵĴŋƞĚŏĬƟĬĔŅĶĮĢŇĶŌĮĳŅėĔŅĶŏĔļĨĶħƟĺĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮıńĥĬŅėĺŅĴŏĕƟĴŐĕŖĚ 

ĕŀĚĳŅėĔŅĶŏĔļĨĶȮĸħėĺŅĴŏľĸŊŗŀĴĸŘņȮĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚĽŌƞŏĻĶļģĔŇěģŅĬĶŅĔőħĵŒĝƟĪĶńıĵŅĔĶŒĬĪƟŀĚĩŇŗĬ 
őħĵĴňĔŅĶıńĥĬŅŏĔļĨĶĔĶŒľƟĪņŏĔļĨĶŏĝŇĚīŋĶĔŇěȮ&Farmer Corporation)ȮŏĬƟĬĔŅĶĭĶŇľŅĶěńħĔŅĶĔĸŋƞĴȮŏĝŊŗŀĴőĵĚ
ĔŅĶįĸŇĨĽŌƞĔŅĶĨĸŅħȮĵĔĶŃħńĭŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃėŋĦĳŅıĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ 
ĕŀĚĨĸŅħȮŐĸŃŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏĮƦĬŏėĶŊŗŀĚĴŊŀȮĶĺĴĪńŘĚıńĥĬŅŐĸŃĕĵŅĵįĸŏĔļĨĶŀńěĜĶŇĵŃȮ&Smart 
Farm) ıńĥĬŅŏĔļĨĶĔĶŐĔĬĬņȮŏĔļĨĶŀńěĜĶŇĵŃȮŏıŊŗŀŏĮƦĬĨńĺėŌĦŒľƟŏĔŇħĔŅĶıńĥĬŅŒĬıŊŘĬĪňŗȮŐĸŃĽƞĚŏĽĶŇĴ 
ĔŅĶĽĶƟŅĚĴŌĸėƞŅĕŀĚįĸįĸŇĨĪňŗŏľĴŅŃĽĴŒĬŐĨƞĸŃıŊŘĬĪňŗȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĶŅĵœħƟŀĵƞŅĚĵńŗĚĵŊĬ őħĵĽĩŅĭńĬĔŅĶěńħĔŅĶ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏĔļĨĶȮľĶŊŀȮĽĪ,Ȯ&Agricultural Technology and Innovation Management 
Institute: AGRITEC) ĽĺĪĝ,ȮħņŏĬŇĬĚŅĬĶƞĺĴĔńĭľĬƞĺĵĚŅĬıńĬīĴŇĨĶĪńŘĚĳŅėĶńģȮŀĚėƢĔĶĮĔėĶŀĚĽƞĺĬĪƟŀĚĩŇŗĬȮ
ĴľŅĺŇĪĵŅĸńĵȮĝŋĴĝĬŒĬĪƟŀĚĩŇŗĬȮŐĸŃĳŅėŏŀĔĝĬȮ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĪŅĚĔŅĶŏĔļĨĶĽŌƞĝŋĴĝĬȮěņĬĺĬȮ155ȮĝŋĴĝĬ 
ŒĬȮ21ȮěńĚľĺńħȮıńĥĬŅĪńĔļŃŏĔļĨĶĔĶŐĔĬĬņȮěņĬĺĬȮ7./ȮėĬȮŐĸŃıńĥĬŅŏĔļĨĶĔĶľĶŊŀŏĔļĨĶĔĶŐĬĺŒľĴƞĨŅĴ
ľĸńĔȮInclusive Innovation ŐĸŃĭŋėĸŅĔĶŒĬĝŋĴĝĬĪňŗĬņįĸĚŅĬĺŇěńĵŐĸŃŀĚėƢėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĳŅė
ŏĔļĨĶĔĶĶĴŐĸŃĽńĚėĴȮěņĬĺĬȮ7*6//ȮėĬȮ&ŏĮƚŅľĴŅĵȮ7*3..ȮėĬ'ȮőħĵĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

1,2,3,/ȮĔŅĶıńĥĬŅŐĸŃĕĵŅĵįĸŏĔļĨĶŀńěĜĶŇĵŃ (Smart Farm)  
ĔĸœĔĔŅĶıńĥĬŅĝŋĴĝĬŏĔļĨĶŀńěĜĶŇĵŃ őħĵĩƞŅĵĪŀħŏĪėőĬőĸĵňŀńěĜĶŇĵŃȮ&Smart Technology) 

ŏĪėőĬőĸĵňħƟŅĬĔŅĶŏĔļĨĶȮ&Agriculture Technology) œĮĵńĚŏĔļĨĶĔĶŐĔĬĬņȮľĶŊŀĝŋĴĝĬȮőħĵĬņŏĪėőĬőĸĵň
ŐĸŃĬĺńĨĔĶĶĴĕŀĚȮĽĺĪĝ,ȮĴŅıńĥĬŅŐĸŃĮĶńĭŒľƟŏľĴŅŃĽĴĔńĭıŊŘĬĪňŗȮŐĸŃĮƤĠľŅĕŀĚŐĨƞĸŃĝŋĴĝĬȮĶƞĺĴĔńĭ 
ĻŌĬĵƢŐľƞĚĝŅĨŇȮĴľŅĺŇĪĵŅĸńĵŏėĶŊŀĕƞŅĵȮĽĩŅĭńĬĺŇěńĵȮľĬƞĺĵĚŅĬĳŅėĶńģŒĬıŊŘĬĪňŗŐĸŃĳŅėŏŀĔĝĬȮĶĺĴĪńŘĚĽƞĚŏĽĶŇĴ 
ŒľƟŏĔļĨĶĔĶŐĔĬĬņŏĮƦĬĨńĺėŌĦŏıŊŗŀĕĵŅĵįĸŒĬıŊŘĬĪňŗȮŐĸŃĽƞĚŏĽĶŇĴŒľƟĝŋĴĝĬŏĔŇħŏĮƦĬěŋħŏĶňĵĬĶŌƟŏıŊŗŀĕĵŅĵįĸ 
œĮĵńĚĝŋĴĝĬŀŊŗĬĨƞŀœħƟȮőħĵĴňĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏĔňŗĵĺĔńĭŏĔļĨĶŀńěĜĶŇĵŃŐĸƟĺěņĬĺĬȮ33ȮĝŋĴĝĬȮıńĥĬŅ
ĭŋėĸŅĔĶŏĔļĨĶŀńěĜĶŇĵŃȮěņĬĺĬȮ027ȮėĬȮőħĵĴňĨńĺŀĵƞŅĚĔŅĶħņŏĬŇĬĚŅĬħńĚĬňŘ 

ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĶŃĭĭŏĞĬŏĞŀĶƢœĶƟĽŅĵĽņľĶńĭĔŅĶĨŇħĨŅĴĽĳŅĺŃŐĺħĸƟŀĴŒĬĲŅĶƢĴŏıŊŗŀĔŅĶ
ėĺĭėŋĴŐĸŃĭĶŇľŅĶěńħĔŅĶȮ&ĲŅĶƢĴœĺĴŅĔ'ȮĦȮĽĺĬĽŋĺĶĶĦěŇĬħŅȮĨ,ĺńĚěńĬĪĶƢȮŀ,ȮĺńĚěńĬĪĶƢȮě,ĶŃĵŀĚ  
ĻŌĬĵƢŏĪėőĬőĸĵňœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&TMEC) őħĵĻŌĬĵƢŏĪėőĬőĸĵňŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃėŀĴıŇĺŏĨŀĶƢŐľƞĚĝŅĨŇȮ
&ŏĬėŏĪė'ȮĽĺĪĝ, œħƟĻŉĔļŅȮĺŇěńĵȮŐĸŃıńĥĬŅŏĪėőĬőĸĵňŏĔļĨĶŀńěĜĶŇĵŃŐĭĭėĶĭĺĚěĶȮĶŃĭĭĔŅĶŏĔļĨĶŐĴƞĬĵņȮ 
ĶŃĭĭıĵŅĔĶĦƢŏĨŊŀĬĳńĵŐĸŃĽŊŗŀĽŅĶĕƟŀĴŌĸȮıĶƟŀĴĪńŘĚœħƟıńĥĬŅĶŃĭĭŐĸŃŏĞŖĬŏĞŀĶƢĨƞŅĚȮŕ ŐĽħĚįĸįƞŅĬĶŃĭĭ
ŐŀııĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮŐĸŃŏĕƟŅĩŉĚĕƟŀĴŌĸœħƟĨĸŀħŏĺĸŅįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨ ĪńŘĚĬňŘȮĽĪ,ȮĶƞĺĴĔńĭ
ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĶŃĵŀĚȮěńħŀĭĶĴľĸńĔĽŌĨĶıńĥĬŅŏĔļĨĶĔĶĶŋƞĬŒľĴƞȮŏĶňĵĬĶŌƟĶŃĭĭŏĞĬŏĞŀĶƢŐĭĭ 
ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŏıŊŗŀėĺĭėŋĴŐĸŃĭĶŇľŅĶȮěńħĔŅĶŒĬŐĮĸĚĪŋŏĶňĵĬȮŐĸŃĸĚıŊŘĬĪňŗȮıńĥĬŅĮĶńĭĮĶŋĚĶŃĭĭł 
ȮŒľƟŏľĴŅŃĽĴĔńĭıŊŘĬĪňŗȮĦȮĽĺĬĽŋĺĶĶĦěŇĬħŅȮőħĵĴňĔĸŋƞĴŏĔļĨĶĔĶŒĬıŊŘĬĪňŗŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴȮĞŉŗĚěŅĔĔŅĶŒĝƟĚŅĬĪņ
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ŒľƟŏĔļĨĶĔĶĽŅĴŅĶĩĕĵŅĵıŊŘĬĪňŗŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶœĶƞěŅĔȮ0.ȮœĶƞȮŏĮƦĬȮ1.ȮœĶƞȮĽŅĴŅĶĩĸħĔŅĶĜňħĽŅĶŏėĴň
ĮƚŀĚĔńĬŐĴĸĚȮŏĨĶňĵĴĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝœħƟĪńĬĪƞĺĚĪňȮĸħĔŅĶĶŃĭŅħĕŀĚŐĴĸĚȮěŅĔĔŅĶŏİƚŅĨŇħĨŅĴ 
ĽĳŅıŀŅĔŅĻȮŐĸŃĪņŒľƟįĸįĸŇĨŏıŇŗĴĕŉŘĬȮ3.% ĔƞŀŒľƟŏĔŇħĶŅĵœħƟŏıŇŗĴĕŉŘĬȮ2*74.*...ȮĭŅĪĨƞŀĮƖȮĬŀĔěŅĔĬňŘĵńĚĴň 
ĔŅĶĕĵŅĵįĸĶƞĺĴĔńĭŏĔļĨĶĔĶȮŒĬĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĔŅĶĭĶŇľŅĶěńħĔŅĶŐĮĸĚħƟĺĵĶŃĭĭŏĞĬŏĞŀĶƢ 
ŐĭĭŏėĶŊŀĕƞŅĵœĶƟĽŅĵŏıŊŗŀėĺĭėŋĴŐĸŃĭĶŇľŅĶěńħĔŅĶŒĬŐĮĸĚĪŋŏĶňĵĬȮŐĔƞĽņĬńĔĚŅĬĽľĔĶĦƢěńĚľĺńħěńĬĪĭŋĶňȮŐĸŃ
ŏĔļĨĶĔĶŒĬŏėĶŊŀĕƞŅĵȮŏıŊŗŀıńĥĬŅĪńĔļŃŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıŏıŊŗŀĽĶƟŅĚĶŅĵœħƟŀĵƞŅĚĵńŗĚĵŊĬĨƞŀœĮ 
 

 
 
 
 
 
 
 
 
1,2,3,0ȮĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶĪƟŀĚĩŇŗĬŀĵƞŅĚĵńŗĚĵŊĬȮ 
ĽƞĚŏĽĶŇĴŒľƟĝŋĴĝĬĽŅĴŅĶĩĬņĪĶńıĵŅĔĶĪƟŀĚĩŇŗĬĴŅŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢȮıńĥĬŅŀĚėƢėĺŅĴĶŌƟĨƞŀĵŀħ 

ĳŌĴŇĮƤĠĠŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺħŏĶŖĺȮŐĸŃĵńŗĚĵŊĬ őħĵŏĔŇħĔŅĶĽĶƟŅĚŏĻĶļģĔŇěĝŋĴĝĬŐĸŃŒĝƟĮĶŃőĵĝĬƢ 
ěŅĔĪĶńıĵŅĔĶĪƟŀĚĩŇŗĬȮěņĬĺĬȮ060ȮĝŋĴĝĬȮŐĸŃĩƞŅĵĪŀħŏĪėőĬőĸĵňŒľƟŐĔƞŏĔļĨĶĔĶŏıŊŗŀĵĔĶŃħńĭĴŅĨĶģŅĬŐĸŃ 
ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏĔļĨĶĮĸŀħĳńĵȮěņĬĺĬȮ/*0.. ėĬȮ&ŏĮƚŅľĴŅĵȮ/,...ȮėĬ'ȮőħĵĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘȮ 
 ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨĕƟŅĺľŀĴĴŃĸŇŀŇĬĪĶňĵƢħƟĺĵĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ
ıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟ őħĵŒĬıŊŘĬĪňŗĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĴňėĺŅĴĨƟŀĚĔŅĶıńĥĬŅŒľƟľĸŋħıƟĬěŅĔėĺŅĴĵŅĔěĬ 
ĽŌƞŏĮƚŅľĴŅĵĔŅĶıŉŗĚĨĬŏŀĚȮőħĵŏĜıŅŃıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟȮĪňŗĴňıŊŘĬĪňŗĪńŘĚľĴħȮ0,/.5,47.ȮœĶƞȮėĶŀĭėĸŋĴıŊŘĬĪňŗȮ3Ȯ
ěńĚľĺńħȮœħƟŐĔƞȮĵőĽīĶȮĽŋĶŇĬĪĶƢȮĶƟŀĵŏŀŖħȮĴľŅĽŅĶėŅĴȮŐĸŃĻĶňĽŃŏĔļȮĞŉŗĚĨƟŀĚĔŅĶıńĥĬŅŒľƟŏĮƦĬŐľĸƞĚįĸŇĨ 
ĕƟŅĺľŀĴĴŃĸŇėŋĦĳŅıĽŌĚȮĞŉŗĚŐĬĺĪŅĚĔŅĶĮĶńĭĔĶŃĭĺĬĔŅĶįĸŇĨŒľƟŀĵŌƞĳŅĵŒĨƟĴŅĨĶģŅĬŏĔļĨĶĮĸŀħĳńĵȮőħĵ 
ĔŅĶıńĥĬŅĶŃĭĭĪňŗĽĴŅĝŇĔĔĸŋƞĴįŌƟįĸŇĨŐĸŃĝŋĴĝĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĨĶĺěĽŀĭĔńĬŏŀĚȮParticipatory GuaranteeȮ
System (PGS) ŏĮƦĬŐĬĺĪŅĚľĬŉŗĚĪňŗĝƞĺĵĕńĭŏėĸŊŗŀĬŒľƟŏĔŇħįĸŇĨĳńĦĤƢĪňŗĽĶƟŅĚĴŌĸėƞŅĴŅĔĕŉŘĬȮĶĺĴœĮĩŉĚĔŅĶĽĬńĭĽĬŋĬ
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴŒľĴƞȮŒľƟĨŀĭĽĬŀĚĨƞŀĨĸŅħĽŇĬėƟŅŏıŊŗŀĽŋĕĳŅıŐĸŃĔŅĶĽƞĚŀŀĔȮĔŅĶěńħĨńŘĚ 
ĔŀĚĪŋĬŏĔļĨĶŀŇĬĪĶňĵƢȮĔŅĶĽƞĚŏĽĶŇĴĨĸŅħĽňŏĕňĵĺŒĬĝŋĴĝĬŐĸŃĪƟŀĚĩŇŗĬȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶŐĸŃĔĸŋƞĴŏĔļĨĶ
ěņľĬƞŅĵĽŇĬėƟŅįƞŅĬĝƞŀĚĪŅĚıŅĦŇĝĵƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵŏĜıŅŃ 
ĕƟŅĺľŀĴĴŃĸŇŀŇĬĪĶňĵƢȮ&Organic Thai Jasmine Rice)ȮħńĚĬńŘĬȮĽĪ, ěŉĚĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽŋĶŇĬĪĶƢȮ
ħņŏĬŇĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňȮĔŅĶįĸŇĨĕƟŅĺľŀĴĴŃĸŇŀŇĬĪĶňĵƢħƟĺĵĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴ 
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ŒĬıŊŘĬĪňŗĪŋƞĚĔŋĸŅĶƟŀĚœľƟĶĺĴȮ1ȮěńĚľĺńħȮœħƟŐĔƞȮĶƟŀĵŏŀŖħȮĽŋĶŇĬĪĶƢȮŐĸŃĴľŅĽŅĶėŅĴȮěņĬĺĬȮ0/ȮľĴŌƞĭƟŅĬȮ6ȮĨņĭĸȮ
ŏĔļĨĶĔĶŏĕƟŅĶƞĺĴȮ344ȮėĬȮıŊŘĬĪňŗŏıŅŃĮĸŌĔĶĺĴĪńŘĚľĴħȮ5,642ȮœĶƞȮĞŉŗĚŏħŇĴŏĔļĨĶĔĶœĴƞœħƟĴňĔŅĶĮĸŌĔĕƟŅĺĽņľĶńĭ
ĔŅĶĕŀŒĭĶńĭĶŀĚĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢȮőħĵľĸńĚěŅĔĴňĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶįĸŇĨĕƟŅĺŀŇĬĪĶňĵƢ 
ŐĭĭėĶĭĺĚěĶȮŏĪėőĬőĸĵňĭĶŇľŅĶěńħĔŅĶĔŅĶĨĸŅħȮŏĪėőĬőĸĵňĔŅĶŐĮĶĶŌĮĕƟŅĺȮŐĸŃįĸńĔħńĬŒľƟŏĔŇħĔŅĶĶńĭĶŀĚ
ĕƟŅĺŏĮĸŊŀĔĨŅĴĴŅĨĶģŅĬŏĔļĨĶŀŇĬĪĶňĵƢŐĭĭĴňĽƞĺĬĶƞĺĴȮ&PGS)ȮıĭĺƞŅŏĔļĨĶĔĶĽŅĴŅĶĩĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĕŉŘĬ 
œħƟȮ0.#ȮľĶŊŀĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟŏıŇŗĴĕŉŘĬŒĬĮƖȮ0341+0342ȮĮĶŃĴŅĦȮ/3,000,000ȮĭŅĪ 

 

 
 

  



166 
 

1,2,4ȮĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚŏĽĶŇĴĭŋėĸŅĔĶĺŇěńĵȮ 
ĴňŏĮƚŅľĴŅĵŒĬĔŅĶıńĥĬŅĪńĔļŃȮ(Reskill/Upskill) ŏıŊŗŀĶŀĚĶńĭŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵŐĸŃįĸńĔħńĬ 

őĴŏħĸŏĻĶļģĔŇěȮBCGȮĶĺĴĩŉĚĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĽĬńĭĽĬŋĬŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵŒĬĮĶŃŏĪĻȮįƞŅĬĔĸœĔĨƞŅĚ ŕȮ
ŀŅĪŇȮĪŋĬıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴŀŅĝňıĬńĔĺŇěńĵȮĪŋĬĔŅĶĻŉĔļŅĪńŘĚŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮĮĶŇĠĠŅĨĶňȮĮĶŇĠĠŅőĪȮ
ĮĶŇĠĠŅŏŀĔȮŐĸŃĪŋĬĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮĔŅĶŏĮƕħőŀĔŅĽŒľƟĬŇĽŇĨȮĬńĔĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵȮŏĕƟŅĶƞĺĴ
ħņŏĬŇĬĔŅĶĺŇěńĵŒĬőėĶĚĔŅĶĕŀĚȮĽĺĪĝ,ȮĶĺĴĪńŘĚĔŅĶĽƞĚŏĽĶŇĴįŌƟĴňėĺŅĴĽŅĴŅĶĩıŇŏĻļħƟŅĬȮĺĪĬ,ȮĔŅĶĽĶƟŅĚŐĶĚ
ĭńĬħŅĸŒěŒľƟŏħŖĔŐĸŃŏĵŅĺĝĬĽĬŒěŏĶňĵĬĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚěŃĬņœĮĽŌƞėĺŅĴĨƟŀĚĔŅĶĪňŗěŃŏĮƦĬĬńĔĺŇĪĵŅĻŅĽĨĶƢȮ
ľĶŊŀĬńĔĺŇěńĵŒĬŀĬŅėĨȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

1,2,4,/ȮĔŅĶıńĥĬŅĭńĦĤŇĨŐĸŃĬńĔĺŇěńĵŀŅĝňıȮ 
ħņŏĬŇĬĔŅĶıńĥĬŅĭńĦĤŇĨŐĸŃĬńĔĺŇěńĵŀŅĝňıȮįƞŅĬĔĸœĔĔŅĶŒľƟĪŋĬĔŅĶĻŉĔļŅŒĬĽŅĕŅȮĺĪĬ,ȮĪňŗěņŏĮƦĬ 

ŐĸŃĴňėĺŅĴĨƟŀĚĔŅĶŒĬŀĬŅėĨȮőħĵħņŏĬŇĬĔŅĶĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚŏĬƟĬħƟŅĬĔŅĶĺŇěńĵȮĶĺĴĪńŘĚįĸńĔħńĬ 
ŒľƟĴňĭŋėĸŅĔĶĪņĚŅĬĺŇěńĵĶƞĺĴĔńĭȮĽĺĪĝ,ȮŏıŊŗŀŏĮƦĬĔņĸńĚĽņėńĠŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻȮőħĵŒĬœĨĶĴŅĽĪňŗȮ2Ȯ
ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĔŅĶĽĬńĭĽĬŋĬĪŋĬĔŅĶĻŉĔļŅȮŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ&ĮĶŇĠĠŅőĪ+ŏŀĔ-ľĸńĚĮĶŇĠĠŅŏŀĔ'Ȯ
ěņĬĺĬȮ848 ȮėĬȮįƞŅĬőėĶĚĔŅĶĨƞŅĚȮŕȮŏĝƞĬȮJSTP ħƟĺĵĔŅĶėńħŏĸŊŀĔŐĸŃŒľƟĪŋĬŏĶňĵĬĨƞŀŏĬŊŗŀĚěĬĩŉĚĶŃħńĭĮĶŇĠĠŅ
ŏŀĔȮőėĶĚĔŅĶĪŋĬĽĩŅĭńĬĭńĦĤŇĨĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňœĪĵȮľĶŊŀȮTGIST őėĶĚĔŅĶĽĩŅĭńĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĝńŘĬĽŌĚŐľƞĚĮĶŃŏĪĻœĪĵĔńĭĽĩŅĭńĬŏĪėőĬőĸĵňŐľƞĚőĨŏĔňĵĺȮľĶŊŀȮTAIST-Tokyo Tech őėĶĚĔŅĶȮ
Thailand Alliances of Institutions of Science and Technology-Japan Advanced Institutes of 
Science and Technology ľĶŊŀȮTAIST-JAIST ŐĸŃőėĶĚĔŅĶėĺŅĴĶƞĺĴĴŊŀıńĥĬŅĭńĦĤŇĨĺŇěńĵėŋĦĳŅıĽŌĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽĩŅĭńĬĔŅĶĻŉĔļŅĝńŘĬĬņȮĪňŗĴŋƞĚĽĬńĭĽĬŋĬĔŅĶįĸŇĨĭńĦĤŇĨĺŇěńĵėŋĦĳŅıĽŌĚĶŃħńĭ
ĮĶŇĠĠŅőĪŐĸŃŏŀĔȮőħĵŀŅĻńĵĔĸœĔėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĽĩŅĭńĬĔŅĶĻŉĔļŅȮėĺŅĴıĶƟŀĴĕŀĚĪňĴŀŅěŅĶĵƢ
įŌƟŏĝňŗĵĺĝŅĠŐĸŃĬńĔĻŉĔļŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĶƞĺĴĔńĭĬńĔĺŇěńĵěŅĔȮĽĺĪĝ,ȮŏıŊŗŀŏıŇŗĴěņĬĺĬĬńĔĺŇěńĵĪňŗĴň
ėŋĦĳŅıĽŌĚĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅĔņĸńĚėĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĮĶŃŏĪĻœħƟŒĬŀĬŅėĨȮ 

 
 
 
 
 
 
 
 
 

ĶŌĮĪňŗȮ3 ěņĬĺĬĔŅĶĽĬńĭĽĬŋĬĪŋĬĔŅĶĻŉĔļŅȮĮĶŇĠĠŅőĪ+ŏŀĔȮ&ŒľĴƞȮ+ȮĨƞŀŏĬŊŗŀĚ' 

JSTP, 18

TAIST; 170

TAIST-JAIST, 23

TGIST, 171

MOU-ĽĩŅĭńĬł*Ȯ218
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ĔŅĶĽĬńĭĽĬŋĬĪŋĬĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮ&ŒľĴƞ+ĨƞŀŏĬŊŗŀĚ'ȮěņĬĺĬȮ/4.ȮėĬȮĮĶŃĔŀĭħƟĺĵȮĪŋĬŒľĴƞȮ61Ȯ
ėĬȮŐĸŃȮĪŋĬĨƞŀŏĬŊŗŀĚȮ55ȮėĬȮœħƟĪņĚŅĬĺŇěńĵĶƞĺĴĔńĭȮĽĺĪĝ,ȮŏıŊŗŀĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬįŌƟĪňŗŏıŇŗĚĽņŏĶŖěĔŅĶĻŉĔļŅ 
ŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔěŅĔĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŒľƟĴňőŀĔŅĽıńĥĬŅĻńĔĵĳŅı 
ŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĺŇěńĵȮĔƟŅĺĽŌƞĔŅĶŏĮƦĬĬńĔĺŇěńĵŀŅĝňıĪňŗĴňėŋĦĳŅıȮ 

ĔŅĶĽĬńĭĽĬŋĬȮħŉĚħŌħĬńĔĺŇěńĵȮĬńĔĻŉĔļŅȮŏĕƟŅĶƞĺĴĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĻŌĬĵƢŐľƞĚĝŅĨŇȮĶĺĴȮ32.ȮėĬȮ
ŏĮƦĬĬńĔĺŇěńĵŏĵňŗĵĴŏĵŊŀĬŀŅĺŋőĽȮ0ȮėĬȮĬńĔĺŇěńĵĶƞĺĴĺŇěńĵȮ2ȮėĬȮįŌƟĝƞĺĵĮĢŇĭńĨŇĚŅĬĺŇěńĵȮ242ȮėĬȮŐĸŃĬńĔĻŉĔļŅĶƞĺĴĚŅĬȮ
5.ȮėĬ 

1,2,4,0ȮĔŅĶħŉĚħŌħŏħŖĔŐĸŃŏĵŅĺĝĬŏĕƟŅĽŌƞŀŅĝňıĬńĔĺŇěńĵȮ 
ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒľƟŏħŖĔŐĸŃŏĵŅĺĝĬȮľńĬĴŅĽĬŒěŏĶňĵĬĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮįƞŅĬĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ

ħƟŅĬȮĺĪĬ,ȮŐĸŃėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮĶĺĴĪńŘĚıńĥĬŅėĶŌŐĸŃĽŊŗŀĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĽĬńĭĽĬŋĬ 
ĔŅĶĵĔĶŃħńĭėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ
ĴňŏħŖĔŐĸŃŏĵŅĺĝĬŏĕƟŅĶƞĺĴ 4,.27ȮėĬȮ&ŏĮƚŅľĴŅĵȮ4*...ȮėĬ'ȮŐĸŃĴňėĶŌľĶŊŀĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅŏĕƟŅĶƞĺĴȮ1*236Ȯ
ėĬȮ&ŏĮƚŅľĴŅĵȮ0,0..ȮėĬ'ȮőħĵŏĬƟĬĔŅĶŒľƟėĺŅĴĶŌƟĪňŗŏĽĶŇĴĔńĭĔŅĶŏĶňĵĬŒĬľƟŀĚŏĶňĵĬįƞŅĬĔŇěĔĶĶĴėƞŅĵĨƞŅĚȮŕȮĕŀĚ
ĭƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŇĶŇĬīĶȮŐĸŃĴňĔŅĶĔĶŃĨŋƟĬėĺŅĴŏĮƦĬĬńĔĺŇĪĵƢŐĸŃĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒľƟĔńĭŏĵŅĺĝĬįƞŅĬĔŅĶ
ŀĭĶĴŐĸŃĔŅĶĮĶŃĔĺħĪňŗĽŅĴŅĶĩĨƞŀĵŀħœĮĽŌƞŏĺĪňĬŅĬŅĝŅĨŇœħƟȮĶĺĴĩŉĚėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĔńĭ
ĴľŅĺŇĪĵŅĸńĵĨƞŅĚȮŕȮŏıŊŗŀĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒĬĶŌĮŐĭĭĕŀĚĔŇěĔĶĶĴĪňŗĪņŒľƟĝŀĭŏĶňĵĬĺŇĪĵŅĻŅĽĨĶƢĴŅĔĕŉŘĬȮőħĵĴň
ĨńĺŀĵƞŅĚĔŇěĔĶĶĴȮħńĚĬňŘ 

1. ĔŅĶŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶľĸńĔĽŌĨĶŏĪėőĬőĸĵňĵŅĬĵĬĨƢŐĸŃĕĬĽƞĚőĸěŇĽĨŇĔĽƢȮŒĬıŊŘĬĪňŗŏĕĨıńĥĬŅ
ıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮĽĺĪĝ,ȮĶƞĺĴĔńĭĽņĬńĔĭĶŇľŅĶĚŅĬĔŅĶĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮ&Ľıģ,'ȮĽņĬńĔĚŅĬŏĕĨıŊŘĬĪňŗĔŅĶĻŉĔļŅĴńīĵĴĻŉĔļŅĜŃŏĝŇĚŏĪĶŅȮŐĸŃĽņĬńĔĚŅĬŏĕĨıŊŘĬĪňŗ
ĔŅĶĻŉĔļŅĴńīĵĴĻŉĔļŅĝĸĭŋĶňȮĶŃĵŀĚȮěńħŀĭĶĴŏĶŊŗŀĚĔŅĶĕĬĽƞĚĽŇĬėƟŅěŅĔĶƟŅĬėƟŅĩŉĚįŌƟĭĶŇőĳėőħĵĨĶĚȮ&Last Mile 
Delivery)ȮĶŃľĺƞŅĚĺńĬĪňŗȮ04ȮůȮ06ȮĔĶĔġŅėĴȮ0343ȮįƞŅĬĶŃĭĭŀŀĬœĸĬƢħƟĺĵőĮĶŐĔĶĴȮzoom ŏıŊŗŀıńĥĬŅ
ĻńĔĵĳŅıėĶŌįŌƟĽŀĬŒĬőėĶĚĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒľƟĔńĭőĶĚŏĶňĵĬŒĬıŊŘĬĪňŗŏĕĨ
ıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮ
ŐĸŃĬĺńĨĔĶĶĴȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ŐĸŃŏĨĶňĵĴıĶƟŀĴĶŀĚĶńĭĔŅĶ
ıńĥĬŅĔņĸńĚėĬĽņľĶńĭ
ĨĸŅħŐĶĚĚŅĬȮőħĵŏĬƟĬĔŅĶ
ıńĥĬŅĪńĔļŃŐĸŃĽĴĶĶĩĬŃ
įŌƟŏĶňĵĬȮĮĶŃĔŀĭĔńĭ
ĽĩŅĬĔŅĶĦƢĔŅĶŐıĶƞĶŃĭŅħ
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ĕŀĚőėĺŇħ+/7ȮĪņŒľƟĮƤěěŋĭńĬīŋĶĔŇěĕĬĽƞĚĔĸŋƞĴȮLast Mile Delivery ľĶŊŀĔŅĶĕĬĽƞĚĽŇĬėƟŅěŅĔĶƟŅĬėƟŅĩŉĚįŌƟĭĶŇőĳė
őħĵĨĶĚȮŒĬĳŅıĶĺĴĕŀĚĮĶŃŏĪĻŏĨŇĭőĨŏĮƦĬŀĵƞŅĚĴŅĔȮŏıĶŅŃįŌƟĭĶŇőĳėľńĬĴŅĬŇĵĴĞŊŘŀĽŇĬėƟŅįƞŅĬĝƞŀĚĪŅĚŀŀĬœĸĬƢ
ŏıŇŗĴĴŅĔĕŉŘĬőħĵĴňįŌƟŏĕƟŅĶƞĺĴŀĭĶĴŏĮƦĬėĶŌŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮěŅĔőĶĚŏĶňĵĬŒĬıŊŘĬĪňŗȮEEC œħƟŐĔƞȮěńĚľĺńħ
ĜŃŏĝŇĚŏĪĶŅȮĝĸĭŋĶňȮŐĸŃĶŃĵŀĚȮ6.ȮőĶĚŏĶňĵĬȮěņĬĺĬȮ/4.ȮėĬȮĪńŘĚĬňŘĵńĚĴňĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅŀňĔĴŅĔĔĺƞŅȮ/.Ȯ
ĪƞŅĬȮŏĕƟŅĶƞĺĴĽńĚŏĔĨĔŅĶĦƢ 

2. KidBright for All : őėĶĚĚŅĬĽŇŗĚĮĶŃħŇļģƢĽĴŀĚĔĸİƤĚĨńĺħƟĺĵĭŀĶƢħȮKidBright ĕŀĚ 
ĬńĔŏĶňĵĬıŇĔŅĶ őħĵĔŅĶħņŏĬŇĬĔŅĶȮĶŃľĺƞŅĚȮŏĬėŏĪė+ĽĺĪĝ, ĴŌĸĬŇīŇŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĨŅĴıĶŃĶŅĝħņĶŇ
ĽĴŏħŖěıĶŃŏĪıĶńĨĬĶŅĝĽŋħŅȮłȮĽĵŅĴĭĶĴĶŅĝĔŋĴŅĶňȮŐĸŃĔŀĚĪŋĬĽƞĚŏĽĶŇĴŐĸŃıńĥĬĔŅĶĻŉĔļŅĽņľĶńĭėĬıŇĔŅĶȮ
ŐĸŃĽņĬńĔĭĶŇľŅĶĚŅĬĔŅĶĻŉĔļŅıŇŏĻļȮȮĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮ&Ľıģ,'ȮĶƞĺĴěńħŀĭĶĴ 
ĔŅĶŒĝƟĚŅĬĭŀĶƢħȮKidBright ĕńŘĬıŊŘĬģŅĬȮĔŅĶŒĝƟŏĞĬŏĞŀĶƢĨƞŅĚȮŕȮŐĸŃĭŀĶƢħĕĵŅĵėĺŅĴĽŅĴŅĶĩĶƞĺĴĔńĭ 
ĭŀĶƢħȮKidBright œĮěĬĩŉĚĔŅĶěńħĪņőėĶĚĚŅĬĽŇŗĚĮĶŃħŇļģƢĽĴŀĚĔĸİƤĚĨńĺȮŒľƟŐĔƞėĶŌŐĸŃĬńĔŏĶňĵĬıŇĔŅĶ 
ěŅĔőĶĚŏĶňĵĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬńĔŏĶňĵĬĪňŗĴňėĺŅĴĭĔıĶƞŀĚĪŅĚĔŅĶœħƟĵŇĬȮŐĸŃőĶĚŏĶňĵĬĪňŗěńħĔŅĶŏĶňĵĬ 
ĔŅĶĽŀĬĬńĔŏĶňĵĬĪňŗĴňėĺŅĴĭĔıĶƞŀĚĪŅĚĶƞŅĚĔŅĵŐĸŃĔŅĶŏėĸŊŗŀĬœľĺȮŒĬĽńĚĔńħĽņĬńĔĭĶŇľŅĶĚŅĬĔŅĶĻŉĔļŅıŇŏĻļ
ĪńŗĺĮĶŃŏĪĻĶĺĴĪńŘĚĽŇŘĬȮ04ȮőĶĚŏĶňĵĬȮĴňėĶŌŐĸŃĬńĔŏĶňĵĬıŇĔŅĶěņĬĺĬȮ03.ȮėĬȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴȮĞŉŗĚėĦŃėĶŌ 
ĪňŗŏĕƟŅĶƞĺĴŀĭĶĴœħƟĬņėĺŅĴĶŌƟœĮĕĵŅĵįĸěńħĔŇěĔĶĶĴĔŅĶĽŀĬőėƟħħŇŘĚħƟĺĵĭŀĶƢħȮKidBright őħĵĴňĪňĴĝĬŃŏĸŇĻ 
œħƟŐĔƞȮőėĶĚĚŅĬĔŅĶŐěƟĚŏĨŊŀĬėĺŅĴĮĸŀħĳńĵěŅĔĳńĵĬŘņĪƞĺĴŀŋőĴĚėƢĪŅĚĸŀħħƟĺĵĶŃĭĭėĺĭėŋĴŀńěĜĶŇĵŃ 
ěŅĔőĶĚŏĶňĵĬőĽĨĻŉĔļŅěńĚľĺńħĬėĶĮģĴȮĶŀĚĝĬŃŏĸŇĻŀńĬħńĭȮ/ȮœħƟŐĔƞőėĶĚĚŅĬĶŃĭĭĝƞĺĵŏľĸŊŀŀńěĜĶŇĵŃĽņľĶńĭ
įŌƟĽŌĚŀŅĵŋŐĸŃįŌƟĪňŗĝƞĺĵŏľĸŊŀĨĬŏŀĚœĴƞœħƟőĶĚŏĶňĵĬőĽĨĻŉĔļŅĪŋƞĚĴľŅŏĴęȮŐĸŃĶŀĚĝĬŃŏĸŇĻŀńĬħńĭȮ0ȮœħƟŐĔƞȮőėĶĚĚŅĬ
ĶŃĭĭŏĨŊŀĬĳńĵĔŅĶĕńĭĕňŗěńĔĶĵŅĬĽņľĶńĭėĬıŇĔŅĶĪŅĚħƟŅĬĔŅĶœħƟĵŇĬȮěŅĔőĶĚŏĶňĵĬŏĻĶļģŏĽĩňĵĶȮ 
ŒĬıĶŃĶŅĝŌĮĩńĴĳƢ 
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1,3ȮįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶıńĥĬŅŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ(EECi) 
 
1,3,/ȮĔŅĶıńĥĬŅŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&EECi) 
ĽĺĪĝ,ȮœħƟĶńĭĴŀĭľĴŅĵěŅĔĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ŀĺ,'ȮŒľƟŏĮƦĬ

įŌƟĶńĭįŇħĝŀĭľĸńĔĕŀĚőėĶĚĔŅĶȮEECi ŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŇěĔĶĶĴħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ
&ĺĪĬ,'ȮőħĵĮĶŃĽŅĬĚŅĬĔńĭıńĬīĴŇĨĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňĔŅĶ
ħņŏĬŇĬĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅȮEECi ŒĬħƟŅĬĨƞŅĚȮŕȮħńĚĬňŘ 

 
/.ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏĝŇĚĔŅĵĳŅıȮĔŅĶĔƞŀĽĶƟŅĚ

ĔĸŋƞĴŀŅėŅĶȮEECi Phase 1A ŒĬĽƞĺĬĕŀĚĔŅĶĨĔŐĨƞĚıŊŘĬĪňŗ
ĽƞĺĬĔĸŅĚĳŅĵŒĬŀŅėŅĶĽņĬńĔĚŅĬŒľĠƞȮ&Headquarters)Ȯ
ŐĸŃĮĶńĭĳŌĴŇĪńĻĬƢĭĶŇŏĺĦĶŀĭĬŀĔŀŅėŅĶȮįŌƟĶńĭŏľĴŅėŅħĺƞŅ
ěŃĽƞĚĴŀĭĚŅĬĨĔŐĨƞĚŐĸŃĳŌĴŇĪńĻĬƢĪńŘĚľĴħȮĮĶŃĴŅĦĽŇŘĬ
ŏħŊŀĬĨŋĸŅėĴȮ0343ȮĬŀĔěŅĔĬňŘȮĴňĔŅĶĸĚĬŅĴĽńĠĠŅěƟŅĚ
ŀŀĔŐĭĭĶŃĭĭĭņĭńħĬŘņŏĽňĵŒĬıŊŘĬĪňŗȮEECi ŏĶňĵĭĶƟŀĵŐĸƟĺ
ŐĸŃŀĵŌƞĶŃľĺƞŅĚěńħěƟŅĚįŌƟĶńĭěƟŅĚĨŇħĨńŘĚĶŃĭĭȮėĺŅĴĮĸŀħĳńĵȮ
ėĶńŘĚĪňŗȮ0ȮȮőħĵĴňėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬėŇħŏĮƦĬĶƟŀĵĸŃȮ7.Ȯ&ŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ/..' 

 
0. ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĺŇěńĵ ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴŋƞĚŏĬƟĬĔŅĶŏĨĶňĵĴ

ėĺŅĴıĶƟŀĴħƟŅĬĬĺńĨĔĶĶĴŏĪėőĬőĸĵňĝňĺĳŅıȮ&BIOPOLIS) ŐĸŃŏĪėőĬőĸĵňĶŃĭĭŀńĨőĬĴńĨŇȮľŋƞĬĵĬĨƢȮŐĸŃĶŃĭĭ
ŀńěĜĶŇĵŃȮ&ARIPOLIS) ŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽĴĭŌĶĦƢĕŀĚĶŃĭĭĬŇŏĺĻĬĺńĨĔĶĶĴĪňŗěŃĝƞĺĵĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶĪņĺŇěńĵȮ
ıńĥĬŅȮŐĸŃĬĺńĨĔĶĶĴĶƞĺĴĔńĬĶŃľĺƞŅĚĳŅėĶńģȮŏŀĔĝĬȮĴľŅĺŇĪĵŅĸńĵȮŐĸŃĝŋĴĝĬŒĬıŊŘĬĪňŗȮĶĺĴĩŉĚĽĬńĭĽĬŋĬ
ŏĻĶļģĔŇěȮBCG &Bio+Circular+Green Economy'ȮĦȮœĨĶĴŅĽĪňŗȮ2ȮĴňįĸĔŅĶħņŏĬŇĬĚŅĬŒĬĳŅıĶĺĴ 
ėŇħŏĮƦĬĶƟŀĵĸŃȮ40,3.ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ 

 0,/ȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ&ĺĪĬ,'ȮŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮ
ŏıŊŗŀĶŀĚĶńĭŀŋĨĽŅľĔĶĶĴģŅĬĝňĺĳŅıȮ&BIOPOLIS) ŒĬĽƞĺĬĕŀĚĔŅĶěńħľŅĶŃĭĭėĶŋĳńĦĤƢœĭőŀĶňœĲŏĬŀĶňŗȮ
ĮƤěěŋĭńĬįŌƟĶńĭěƟŅĚœħƟŏĶŇŗĴĨƟĬĪņĚŅĬĨŅĴĽńĠĠŅěƟŅĚěńħľŅıĶƟŀĴĨŇħĨńŘĚőĶĚĚŅĬĨƟĬŐĭĭœĭőŀĶňœĲŏĬŀĶňȮ
&Biorefinery Pilot Plant)ȮŏĴŊŗŀĺńĬĪňŗȮ/ȮŏĴļŅĵĬȮ0343ȮŀĵŌƞĶŃľĺƞŅĚħņŏĬŇĬĔŅĶŀŀĔŐĭĭĺŇĻĺĔĶĶĴ
ĸŃŏŀňĵħȮ&Detailed Engineering Design) ĕŀĚőĶĚĚŅĬĨƟĬŐĭĭȮőħĵįŌƟĶńĭěƟŅĚœħƟĪņĔŅĶĽƞĚĴŀĭĚŅĬĚĺħĪňŗȮ
/-2 ŐĸƟĺȮĪńŘĚĬňŘȮėŅħĺƞŅěŃŐĸƟĺŏĽĶŖěŐĸŃıĶƟŀĴŏĮƕħħņŏĬŇĬĔŅĶœħƟŏĨŖĴĶŌĮŐĭĭŒĬĮƖȮ0344ȮĬŀĔěŅĔĬňŘȮĔŅĶ
ıńĥĬŅĶŃĭĭĔŅĶįĸŇĨĪňŗĴňĮĶŃĽŇĪīŇĳŅıĳŅĵŒĨƟĶŃĭĭőĶĚŏĶŊŀĬĮĸŌĔıŊĝŀńěĜĶŇĵŃȮŏıŊŗŀėńħŏĸŊŀĔĽŅĵıńĬīŋƢ
ĽĴŋĬœıĶĪňŗĴňĮĶŇĴŅĦĽŅĶĽņėńĠĽŌĚȮĬņœĮĽŌƞĔŅĶįĸŇĨĽŅĶĽņėńĠľĶŊŀĽŅĶőĳĝĬŅĔŅĶȮŒĬĶŃħńĭĕĵŅĵįĸȮ
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ĮƤěěŋĭńĬħņŏĬŇĬĔŅĶĵƟŅĵĨƟĬĔĸƟŅĕĴŇŘĬĝńĬĮĸŀħőĶėŒĬĶŃĭĭŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮ/,3.. ĨƟĬȮœĮőĶĚŏĶŊŀĬ
ĮĸŌĔıŊĝȮEECi őħĵĨƟĬĕĴŇŘĬĝńĬĮĸŀħőĶėĴňĔŅĶĮĶńĭĨńĺŐĸŃŏěĶŇĠŏĨŇĭőĨŒĬĽƞĺĬŏľĬŊŀħŇĬœħƟħňȮŒĬĽĳŅı
őĶĚŏĶŊŀĬĮĸŌĔıŊĝȮEECi ŐĸŃœħƟĮĸŌĔĪħĽŀĭĨƟĬĕĴŇŘĬĝńĬıńĬīŋƢħňŒĬŐĮĸĚŏĔļĨĶĔĶĽĺĬěńĬŀŇĬĪĶƢȮŐĸŃ 
ĽĺĬėŋĦěŋơĴȮŏıŊŗŀĭńĬĪŉĔĕƟŀĴŌĸĔŅĶĸĚĪŋĬȮŐĸŃĕƟŀĴŌĸŏĝŇĚŏĻĶļģĻŅĽĨĶƢŒĬĔŅĶŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶĮĸŌĔ
ĳŅĵŒĨƟőĶĚŏĶŊŀĬĮĸŌĔıŊĝȮEECiȮĳŅıĶĺĴėĺŅĴėŊĭľĬƟŅĔŅĶħņŏĬŇĬĚŅĬėŇħŏĮƦĬĶƟŀĵĸŃȮ5.Ȯ&ŏĮƚŅľĴŅĵ 
ĶƟŀĵĸŃȮ/..'ȮȮŒĬĽƞĺĬĕŀĚĔŅĶŏĨĶňĵĴĨƟĬıńĬīŋƢĭńĺĭĔĪňŗŒľƟįĸįĸŇĨŐĸŃĮĶŇĴŅĦĽŅĶĽņėńĠĽŌĚȮœħƟĪņĔŅĶ 
ĕĵŅĵĮĶŇĴŅĦĨƟĬıńĬīŋƢĭńĺĭĔĕŀĚĽŅĵıńĬīŋƢħňĬňŘȮŒĬĽĳŅıľƟŀĚŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮħƟĺĵĔŅĶŒĝƟĶŃĭĭ 
œĭőŀĶňŐŀėŏĨŀĶƢȮ&Bioreactor)ȮĞŉŗĚěŃĕĵŅĵěņĬĺĬĨƟĬıńĬīŋƢıĶƟŀĴĮĸŌĔĪħĽŀĭěņĬĺĬȮ2,... ĨƟĬȮĔńĭ
ĶŃĭĭĮĸŌĔĭńĺĭĔħƟĺĵĝŋħŀŋĮĔĶĦƢœŁőħĶőĮĬŇĔĽƢȮŐĭĭȮNFT (Nutrient Film Technique) ŒĬŐĬĺĨńŘĚ 
ĪňŗœħƟįƞŅĬĔŅĶĪħĽŀĭŐĸƟĺŏĽĶŖěĽĴĭŌĶĦƢ ŀĵŌƞĶŃľĺƞŅĚĔŅĶŏĔŖĭĕƟŀĴŌĸȮŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸŏĮĶňĵĭŏĪňĵĭĔŅĶįĸŇĨ
ĨƟĬĭńĺĭĔŐĸŃĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢĭńĺĭĔŒĬĽĳŅıőĶĚŏĶŊŀĬĮĸŌĔıŊĝĪħĸŀĚȮ&smart Greenhouse) Ĕńĭ 
ĔŅĶĮĸŌĔĭńĺĭĔŒĬŐĮĸĚĮĸŌĔȮĦȮıŊŘĬĪňŗĮĸŌĔĭńĺĭĔŏĝŇĚĔŅĶėƟŅȮȮĳŅıĶĺĴėĺŅĴėŊĭľĬƟŅĔŅĶħņŏĬŇĬĚŅĬ 
ėŇħŏĮƦĬĶƟŀĵĸŃȮ6.Ȯ&ŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ/..' 
0,0ȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ&ĺĪĬ,'ȮŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮŏıŊŗŀȮ

ĶŀĚĶńĭŀŋĨĽŅľĔĶĶĴĶŃĭĭŀńĨőĬĴńĨŇȮľŋƞĬĵĬĨƢȮŐĸŃĶŃĭĭŀńěĜĶŇĵŃȮ&ARIPOLIS)ȮĴňįŌƟĮĶŃĔŀĭĔŅĶĪňŗœħƟĶńĭ
ĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮAutomation, Robotics, 
and Intelligent System: ARI ĶĺĴĪńŘĚĽŇŘĬȮ04 ĶŅĵ ŒĬĽƞĺĬĕŀĚĔŅĶěńħĨńŘĚľĬƞĺĵĪħĽŀĭėŋĦĽĴĭńĨŇŐĸŃ
ĮĶŃĽŇĪīŇĳŅıĴŀŏĨŀĶƢœĲĲƚŅĽņľĶńĭŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞĪňŗœħƟĨŅĴĴŅĨĶģŅĬȮISO17025 
ŀĵŌƞĶŃľĺƞŅĚĔŅĶĽƞĚĴŀĭėĶŋĳńĦĤƢĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĴŀŏĨŀĶƢœĲĲƚŅȮıĶƟŀĴĪńŘĚ 
ŏĕƟŅĽņĶĺěıŊŘĬĪňŗŏıŊŗŀĮĶńĭĮĶŋĚıŊŘĬĪňŗŐĸŃĺŅĚŐįĬĔŅĶĨŇħĨńŘĚėĶŋĳńĦĤƢĶƞĺĴĔńĭįŌƟĕŅĵȮĳŅıĶĺĴėĺŅĴėŊĭľĬƟŅ
ĔŅĶħņŏĬŇĬĚŅĬėŇħŏĮƦĬĶƟŀĵĸŃȮ7.Ȯ&ŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ/..'ȮĽƞĺĬĔŅĶěńħĨńŘĚőĶĚĚŅĬĨƟĬŐĭĭ 
ŐĭĨŏĨŀĶňŗĽńĚĔŃĽňœŀŀŀĬĪňŗĴňėĺŅĴĮĸŀħĳńĵȮœħƟĸĚĬŅĴĪņĽńĠĠŅŏıŊŗŀĮĶńĭĮĶŋĚıŊŘĬĪňŗĶŀĚĶńĭĔŅĶĨŇħĨńŘĚ
ėĶŋĳńĦĤƢŏĶňĵĭĶƟŀĵĨńŘĚŐĨƞĺńĬĪňŗȮ7ȮıķļĳŅėĴȮ0343ȮŒĬħƟŅĬėĺŅĴĶƞĺĴĴŊŀŏėĶŊŀĕƞŅĵŐĸŃĔŅĶĸĚĪŋĬĔńĭ 
ĭĶŇļńĪȮıĬńĽȮŐŀĽŏĞĴĭĸňĵƢȮěņĔńħȮĞŉŗĚĴňėĺŅĴĽĬŒěŒĬĔŅĶĮĶŃĵŋĔĨƢįĸĚŅĬĨńĺŏĔŖĭĮĶŃěŋĵŇŗĚĵĺħȮ
&Supercapacitor' ĽņľĶńĭĵŅĬĵĬĨƢĕĬŅħŏĸŖĔŀĵƞŅĚĽĔŌƠĨŏĨŀĶƢœĲĲƚŅȮĴňĔŅĶĸĚĬŅĴĭńĬĪŉĔĕƟŀĨĔĸĚ 
ėĺŅĴĶƞĺĴĴŊŀȮĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚīŋĶĔŇěȮŏĴŊŗŀĺńĬĪňŗȮ2ȮĽŇĚľŅėĴȮ
0343ȮĳŅıĶĺĴėĺŅĴėŊĭľĬƟŅĔŅĶħņŏĬŇĬĚŅĬėŇħŏĮƦĬĶƟŀĵĸŃȮ43Ȯ&ŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ/..' 
1.ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴħƟŅĬĔņĸńĚėĬȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĪńĔļŃħƟŅĬ Industrial 

Internet of ThingsȮ(IIoT)ȮŐĭĭŏĕƟĴĕƟĬĽņľĶńĭĭŋėĸŅĔĶĶŃħńĭŀŅĝňĺĻŉĔļŅȮŒľƟŐĔƞȮėĶŌŐĸŃĬńĔŏĶňĵĬȮőħĵěĬĩŉĚ 
œĨĶĴŅĽĪňŗȮ2 œħƟěńħŀĭĶĴľĸńĔĽŌĨĶȮIoT ıŊŘĬģŅĬŏıŇŗĴŏĨŇĴȮŀŅĪŇ ŴĪňŗĴŅȮėĺŅĴľĴŅĵȮŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚȮIndustrial 
GmRŵ ŴŏĶňĵĬĶŌƟȮData Block ŐĸŃȮB_r_ȮR_eŵ ŴĔŅĶĽĶƟŅĚȮDashboard ĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮőħĵŒĝƟȮEp_d_l_ŵȮ
ŴĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮIndustrial IoT ĭĬȮGlbsqrpg_jȮ2,.ŵȮŐĸŃȮŴĔŅĶĶńĭȮ+ȮĽƞĚȮėƞŅĕƟŀĴŌĸĭĬȮProduction Line 
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BckmȮ?nnjga_rgmlŵȮȮőħĵĴňĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴŀĭĶĴȮ23ȮėĬȮěŅĔȮ6ȮĺŇĪĵŅĸńĵȮĶĺĴĩŉĚœħƟěńħŀĭĶĴȮWorkshop 
Industrial IoT Advance ŐĸŃĔŅĶŐĕƞĚĕńĬȮIoT Hackathon 2022 Gen R Data Analytics for Factory 4.0 őħĵ
ĴňįŌƟŏĕƟŅĶƞĺĴĔŅĶŐĕƞĚĕńĬȮ2/ȮėĬȮěŅĔȮ5ȮĺŇĪĵŅĸńĵȮĬŀĔěŅĔĬňŘȮĵńĚıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶěńħĔŇěĔĶĶĴ 
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶĪńŘĚľĴħȮ3ȮĽŅĶŃĺŇĝŅȮœħƟŐĔƞȮĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĺŇĻĺĔĶĶĴȮĻŇĸĮŃ 
ŐĸŃėĦŇĨĻŅĽĨĶƢȮ(STEAM Education) ŒľƟĔńĭėĶŌŐĸŃĬńĔŏĶňĵĬŒĬıŊŘĬĪňŗȮEECȮěņĬĺĬȮ/,265ȮėĬȮ&ĬńĔŏĶňĵĬȮ425ȮėĬȮ
ŐĸŃėĶŌȮ62.ȮėĬ'ȮįƞŅĬĔŅĶěńħŀĭĶĴŐĸŃĔŇěĔĶĶĴĪńŘĚŒĬĽĩŅĬĪňŗěĶŇĚŐĸŃŀŀĬœĸĬƢȮőħĵĴňėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬ
ŒĬĳŅıĶĺĴĶƟŀĵĸŃȮ7..61Ȯ&ŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ/..'  

 
     2.ȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ&ĺĪĬ,'ȮŏıŊŗŀĝŋĴĝĬȮŐĸŃŀŋĨĽŅľĔĶĶĴȮ

ĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĶŃĭĭŏĔļĨĶŀńěĜĶŇĵŃȮįƞŅĬĔŇěĔĶĶĴĔŅĶĩƞŅĵĪŀħĨƟĬŐĭĭ 
ĶŃĭĭŏĔļĨĶĽĴńĵŒľĴƞȮĦȮœĨĶĴŅĽĪňŗȮ2ȮœħƟĩƞŅĵĪŀħŏĪėőĬőĸĵňŒľƟĔńĭĝŋĴĝĬŐĸƟĺȮ14ȮĝŋĴĝĬȮŒĬıŊŘĬĪňŗěńĚľĺńħĶŃĵŀĚȮ
ĝĸĭŋĶňȮŐĸŃĜŃŏĝŇĚŏĪĶŅȮőħĵœħƟħņŏĬŇĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĔƞŏĔļĨĶĔĶĪńŗĺœĮŒĬıŊŘĬĪňŗĳŅėĨŃĺńĬŀŀĔœħƟĶńĭ 
ĔŅĶĩƞŅĵĪŀħȮ310ȮėĬȮŐĸŃĴňŏĪėőĬőĸĵňĪňŗĬņœĮĩƞŅĵĪŀħȮ/3ȮŏĪėőĬőĸĵňȮœħƟŐĔƞ ŏĪėőĬőĸĵňĶŃĭĭŏĞĬŏĞŀĶƢ 
ŐĭĭŏėĶŊŀĕƞŅĵœĶƟĽŅĵŏıŊŗŀėĺĭėŋĴŐĸŃĭĶŇľŅĶěńħĔŅĶŐĮĸĚĪŋŏĶňĵĬȮŏĪėőĬőĸĵňĔŅĶįĸŇĨ-ŒĝƟĝňĺĳńĦĤƢŀĵƞŅĚĴňėŋĦĳŅıȮ
ŏĪėőĬőĸĵňĔŅĶĭĶŇľŅĶěńħĔŅĶįĸŇĨŐĸŃĔŅĶĨĸŀħŀŀĬœĸĬƢįĸœĴƟȮŀŋĮĔĶĦƢŏėĶŊŗŀĚěńĔĶĪňŗĬņœĮĝƞĺĵĳŅėĔŅĶŏĔļĨĶȮ
ŏĪėőĬőĸĵňȮAqua IoT ĽńĨĺƢĬŘņȮŏĪėőĬőĸĵňĔĸƞŀĚėĺĭėŋĴĔŅĶŒľƟĬŘņȮ&Water FiT Simple)ȮŏĪėőĬőĸĵň 
ĔŅĶįĸŇĨıŊĝįńĔŒĬĶŃĭĭŏĔļĨĶŀŇĬĪĶňĵƢ-ĮĸŀħĳńĵĴŅĨĶģŅĬȮGAPȮŏĪėőĬőĸĵňĔŅĶįĸŇĨŀŅľŅĶȮTMR ĽņľĶńĭőėȮ
ŏĪėőĬőĸĵňĔŅĶįĸŇĨŀŅľŅĶőėěŅĔŏĻļĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶȮŏĪėőĬőĸĵňĶŃĭĭĔŅĶŒľƟĬŘņĨŅĴĽĳŅĺŃ 
ėĺŅĴĨƟŀĚĔŅĶĕŀĚıŊĝȮŏĪėőĬőĸĵňőĶėıŊĝŐĸŃŐĴĸĚĻńĨĶŌıŊĝĪŅĚĔŅĶŏĔļĨĶȮŏĪėőĬőĸĵňőĶĚŏĶŊŀĬŏıŅŃĮĸŌĔıŊĝ 
ŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶŐĭĭėĶĭĺĚěĶȮŏĪėőĬőĸĵňĽĩŅĬňĨĶĺěĺńħŀŅĔŅĻœĺĴŅĔȮŏĪėőĬőĸĵňĶŃĭĭŏĔļĨĶŀńěĜĶŇĵŃȮ
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HandySenseȮŐĸŃȮŐıĸĨĲŀĶƢĴœĺĴŅĔȮ&WiMarC)ȮėŇħŏĮƦĬĳŅıĶĺĴėĺŅĴĔƟŅĺľĬƟŅĶƟŀĵĸŃȮ/..Ȯ&ŏĮƚŅľĴŅĵ 
ĶƟŀĵĸŃȮ/..' 
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1,3,0ȮŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮŐĸŃŏĕĨŀŋĨĽŅľĔĶĶĴĞŀĲĨƢŐĺĶƢĮĶŃŏĪĻœĪĵ 

ĽĺĪĝ,ȮħņŏĬŇĬĚŅĬıńĥĬŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮőħĵŒľƟĭĶŇĔŅĶıŊŘĬĪňŗŏĝƞŅ
ŐĔƞŏŀĔĝĬįŌƟĽĬŒěĪņĺŇěńĵŐĸŃıńĥĬŅȮĨĸŀħěĬħņŏĬŇĬĔŅĶĭĶŇľŅĶȮıńĥĬŅȮĮĶńĭĮĶŋĚĽĩŅĬĪňŗŒľƟĳŅėŏŀĔĝĬ 
ŏĕƟŅŒĝƟŏĮƦĬĽņĬńĔĚŅĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃőĶĚĚŅĬĨƟĬŐĭĭȮŏıŊŗŀħņŏĬŇĬĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňȮŀńĬěŃĬņœĮĽŌƞĽĳŅıŐĺħĸƟŀĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶĽĶƟŅĚĽĶĶėƢŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒľĴƞȮŕȮ 
ŐĔƞĳŅėĽńĚėĴŐĸŃŀŋĨĽŅľĔĶĶĴȮĶĺĴĩŉĚĽŅĴŅĶĩĬņįĸĚŅĬĺŇěńĵœĮŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 
őħĵȮĦȮĽŇŘĬœĨĶĴŅĽĪňŗȮ4ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮŒľƟĭĶŇĔŅĶıŊŘĬĪňŗŏĝƞŅŏıŊŗŀĪņĺŇěńĵŐĸŃıńĥĬŅŒľƟŐĔƞ
įŌƟĮĶŃĔŀĭĔŅĶĶĺĴĪńŘĚĽŇŘĬȮ/54 ĶŅĵȮĮĶŃĔŀĭħƟĺĵŒľƟĭĶŇĔŅĶıŊŘĬĪňŗŒĬŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵěņĬĺĬȮ
/15ȮĶŅĵȮ&œĴƞĶĺĴĔĸŋƞĴĽƞĚŏĽĶŇĴėŋĦĳŅıĝňĺŇĨ'ȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ68ȮĕŀĚĔŅĶŒĝƟĮĶŃőĵĝĬƢıŊŘĬĪňŗŒľƟŏĝƞŅĪńŘĚľĴħȮ
&ěŅĔŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ63) ȮŐĸŃĭĶŇĔŅĶıŊŘĬĪňŗĽņĬńĔĚŅĬľƟŀĚİƗĔŀĭĶĴĽńĴĴĬŅŒĬŏĕĨŀŋĨĽŅľĔĶĶĴĞŀĲĨƢŐĺĶƢ
ĮĶŃŏĪĻœĪĵŐĔƞįŌƟĮĶŃĔŀĭĔŅĶȮěņĬĺĬȮ39ȮĶŅĵȮľĶŊŀėŇħŏĮƦĬĶƟŀĵĸŃȮ71ȮĕŀĚĔŅĶŒĝƟĮĶŃőĵĝĬƢıŊŘĬĪňŗȮ&ěŅĔ
ŏĮƚŅľĴŅĵĶƟŀĵĸŃȮ63)ȮőħĵĴňěņĬĺĬįŌƟŏĝƞŅĶĺĴěņŐĬĔĨŅĴĽŅĕŅŏĪėőĬőĸĵňȮŐĽħĚħńĚĶŌĮĪňŗȮ4 

 

 
 

 
ĶŌĮĪňŗȮ4 ěņĬĺĬįŌƟŏĝƞŅĶĺĴŐĵĔĨŅĴĽŅĕŅŏĪėőĬőĸĵň 

  
  

ŏĔļĨĶŐĸŃŀŅľŅĶȮȮ
0.#

ĶŃĭĭŀńĨőĬĴńĨŇŐĸŃľŋƞĬĵĬĨƢ
7#

ĭĶŇĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮȮ
/0#

ŏėĴňȮŐĸŃĺńĽħŋĻŅĽĨĶƢȮȮ
/1#

ŀŋĮĔĶĦƢĔŅĶŐıĪĵƢŐĸŃĵŅ
7#

ĵŅĬĵĬĨƢŐĸŃĝŇŘĬĽƞĺĬȮȮ
0#

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
ėŀĴıŇĺŏĨŀĶƢȮȮ
6#

ŀŊŗĬȮŕ
0#

œŀĞňĪňȮŐĸŃĞŀĲĨƢŐĺĶƢȮȮ
03#
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ĽĺĪĝ,ȮıńĥĬŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮőħĵŒľƟĭĶŇĔŅĶıŊŘĬĪňŗŏĝƞŅŐĔƞŏŀĔĝĬ
įŌƟĽĬŒěĪņĺŇěńĵŐĸŃıńĥĬŅŒĬŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮŐĸŃŏĕĨŀŋĨĽŅľĔĶĶĴĞŀĲĨƢŐĺĶƢĮĶŃŏĪĻœĪĵȮŏıŊŗŀ
ĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶıńĥĬŅĚŅĬĺŇěńĵĕŀĚĮĶŃŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩĬņįĸĚŅĬĺŇěńĵœĮŒĝƟĮĶŃőĵĝĬƢŏĝŇĚ
ıŅĦŇĝĵƢœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵĩŊŀŏĮƦĬȮŴĬŇėĴĺŇěńĵŵȮŐľƞĚŐĶĔĕŀĚŏĴŊŀĚœĪĵȮŏĮƦĬ
ĽĩŅĬĪňŗĨńŘĚľĬƞĺĵĚŅĬĺŇěńĵŐĸŃıńĥĬŅĶŃħńĭĮĶŃŏĪĻȮĶĺĴĩŉĚıŊŘĬĪňŗŏĝƞŅėŋĦĳŅıĽŌĚĪňŗĴňĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔȮŐĸŃ
ĭĶŇĔŅĶĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚīŋĶĔŇěŏĪėőĬőĸĵňŀĵƞŅĚėĶĭĺĚěĶȮŏĮƦĬŐľĸƞĚĶŀĚĶńĭĔŅĶĕĵŅĵĔŇěĔĶĶĴ
ħƟŅĬĺŇěńĵŐĸŃıńĥĬŅĕŀĚĳŅėŏŀĔĝĬ őħĵĽĶƟŅĚĶŃĭĭĬŇŏĺĻĬĺńĨĔĶĶĴ (Ecosystem) ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň ŒľƟŐĔƞįŌƟŏĝƞŅıŊŘĬĪňŗĳŅėŏŀĔĝĬȮŐĸŃŀĚėƢĔĶĨƞŅĚȮŕȮŒľƟŏĔŇħėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĔńĬȮőħĵħņŏĬŇĬĚŅĬĨŅĴ
ĳŅĶĔŇěĪňŗĽŊĭŏĬŊŗŀĚěŅĔĮƖĪňŗįƞŅĬĴŅȮėŊŀȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĶŃĭĭĬŇŏĺĻĬĺńĨĔĶĶĴȮ&Innovation Ecosystem) 
ĪňŗŏŀŊŘŀĨƞŀĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅīŋĶĔŇěŏĪėőĬőĸĵňȮőħĵĴňĔĸĵŋĪīƢȮœħƟŐĔƞȮ&/'ȮConnecting the Dot : Economic 
Impact Driver őħĵŏĝŊŗŀĴőĵĚŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢŒĬĳŌĴŇĳŅėȮŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĜıŅŃĪŅĚȮŐĸŃľĬƞĺĵĚŅĬ
ŀŊŗĬŕȮĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĝŊŗŀĴőĵĚŐĸŃĽĶƟŅĚŏėĶŊŀĕƞŅĵȮŒľƟĽĴŅĝŇĔĽŅĴŅĶĩĽĶƟŅĚȮ
Economic Impact ŒľƟĔńĭĮĶŃŏĪĻĶƞĺĴĔńĬȮ&0'ȮInnovation Hub : R&D hub of the Nation & EECi soft 
Landing Zone ŏĬƟĬȮSoft infrastructure ĪňŗȮĽĺĪĝ,ȮĴňĻńĔĵĳŅıŒĬĔŅĶħņŏĬŇĬĔŅĶȮŏıŊŗŀŒľƟŏŀĔĝĬĽŅĴŅĶĩĽĶƟŅĚ
ĬĺńĨĔĶĶĴœħƟŏĶŖĺĕŉŘĬȮĮĶŃľĵńħĕŉŘĬȮŐĸŃŏıŊŗŀĪņŒľƟŏĔŇħŏĮƦĬőĴŏħĸīŋĶĔŇěŏĝŇĚıŅĦŇĝĵƢŒĬŀĬŅėĨȮĶĺĴĪńŘĚĨƟŀĚĔŅĶŒľƟ
ŏĔŇħĔŅĶĪņĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŀĵƞŅĚĶŅĭĶŊŗĬȮŐĸŃŏĮƦĬȮSoft landing ĕŀĚȮEECi ŒĬĝƞĺĚŏĶŇŗĴ
őėĶĚĔŅĶȮŐĸŃȮ&1'ȮApc_rgleȮŴlcuŵȮT_jscȮ8ȮKmqrȮamknpcfclqgtcȮP$BȮQsnnmprgleȮNj_rdmpkȮőħĵŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶĽĶƟŅĚįŌƟĮĶŃĔŀĭĔŅĶŒľƟĴňĻńĔĵĳŅıŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĽŅĴŅĶĩħņŏĬŇĬĔŅĶœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴň
ĔŅĶĝƞĺĵŏľĸŊŀħƟŅĬīŋĶĔŇěȮőħĵĔŅĶĽƞĚŏĽĶŇĴŐĸŃŏĝŊŗŀĴőĵĚŒĬħƟŅĬĔŅĶĨĸŅħŐĸŃĔŅĶľŅėŌƞėƟŅȮħƟĺĵĔĸœĔĨƞŅĚȮŕȮ 

ĽĺĪĝ,ȮĴŋƞĚŏĬƟĬȮŴĶńĔļŅĸŌĔėƟŅŏħŇĴȮŏıŇŗĴĸŌĔėƟŅŒľĴƞȮĪņĚŅĬĔńĭıńĬīĴŇĨĶŵȮőħĵĴňĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĪňŗĽņėńĠȮ
3 ĔĸŋƞĴľĸńĔȮėŊŀȮHealth* Agri-Food ŐĸŃȮDigitalȮőħĵĽĶƟŅĚȮInnovationȮŒĬŀŋĨĽŅľĔĶĶĴħńĚĔĸƞŅĺȮĞŉŗĚœħƟŐĔƞ 
1)ȮĔŅĶıńĥĬŅīŋĶĔŇěŏĪėőĬőĸĵňȮĪńŘĚĪňŗŀĵŌƞŒĬŐĸŃĬŀĔȮŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮĽĺĪĝ,Ȯ&Science Park'Ȯ
2)ȮĽĶƟŅĚȮInnovation Business Communities ŒľƟŏĕƟĴŐĕŖĚ ŐĸŃȮ3) ŒĝƟĮĶŃőĵĝĬƢěŅĔĔĸœĔĕŀĚȮSmart 
Innovation ParkȮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı  

ĔĸŋƞĴĸŌĔėƟŅĭĶŇļńĪŏŀĔĝĬįŌƟŏĝƞŅŒĬŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵ ŐĭƞĚĨŅĴŐĬĺĪŅĚĔŅĶħņŏĬŇĬĚŅĬȮ
2ȮĔĸŋƞĴľĸńĔĕŀĚĽĺĪĝ,ȮœħƟŐĔƞȮAgri & Food, Health& Wellness, Digital & Electronics ŐĸŃȮEnergy, 
Material & Biochem 

ϪŎƻǇȅ ǊƛƎƘǘ b{¢5! нлнн ǿǿǿΦǎŎƛŜƴŎŜǇŀǊƪΦƻǊΦǘƘ

Fc_jrfȮ$Ȯ
Ucjjlcqq

Clcpew*Ȯ
K_rȮ$Ȯ
@gmafck

?epgȮ$Ȯ
Dmmb

Bgegr_jȮ$Ȯ
Cjcarpmlgaq

ŵŒżĿōŪřŵőşŏŪĿĹŪś
ŌƁŪŴőŬőĿŪőǑĹŝŰżřţŝũĹ

ĺťĿŢşŏłŸ

10
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ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2565 ŀĺĪ,ȮœħƟěńħĔŇěĔĶĶĴȮOpen Innovation ĶƞĺĴĔńĭĭĶŇļńĪįŌƟŏĝƞŅȮ3 ĶŅĵœħƟŐĔƞȮ
ĭĶŇļńĪȮŀŅĵŇőĬŃőĴŃőĨƠŃȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ(Ajinomoto) ĭĶŇļńĪȮĞňħňœŀıňȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ&ĴľŅĝĬ'ȮŐĸŃȮ
ĭĶŇļńĪȮĔĶŃĪƞŀĴȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ (Kratom Innovation)ȮŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĔĸŋƞĴŏĮƚŅľĴŅĵœħƟĪĶŅĭľńĺĕƟŀĺŇěńĵĪňŗ
ĪŅĚĭĶŇļńĪįŌƟŏĝƞŅĴŀĚľŅįŌƟĶƞĺĴĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮŒĬľńĺĕƟŀŏĜıŅŃŏěŅŃěĚĶƞĺĴĔńĬ įĸĪňŗœħƟěŅĔĔŅĶěńħĔŇěĔĶĶĴȮ3 ėĶńŘĚȮ
ĴňőėĶĚĔŅĶĪňŗľŅĶŊŀĔńĭȮĭĶŇļńĪȮŀŅĵŇőĬŃőĴŃőĨƠŃȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħ ĶŃľĺƞŅĚĺńĬĪňŗȮ26ȮĔ,ė,+5ȮĽ,ė,65ȮĴňěņĬĺĬ
őėĶĚĔŅĶľŅĶŊŀȮ13 őėĶĚĔŅĶěŅĔȮ5 őěĪĵƢȮŀŅĪŇȮAlternative energy and energy storage technology, Energy 
production efficiency improvement, CO2 capture technology and application of Carbon utilization 
ĭĶŇļńĪȮĞňħňœŀıňȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ&ĴľŅĝĬ'ȮľŅĶŊŀĺńĬĪňŗȮ00ȮĔ,ė,43ȮĴňěņĬĺĬőėĶĚĔŅĶľŅĶŊŀȮ/.ȮőėĶĚĔŅĶěŅĔȮ4 
őěĪĵƢȮŀŅĪŇȮĔŅĶȮformulation ĽŌĨĶŀŅľŅĶŏĜıŅŃ, ĔŅĶĪħĽŀĭȮClinical study, ĔŅĶĕŉŘĬĪŃŏĭňĵĬȮŀĵ, ŐĸŃĽŅĶĽĔńħ
ĪňŗĴňĚŅĬĺŇěńĵĶŀĚĶńĭȮĽƞĺĬĭĶŇļńĪȮĔĶŃĪƞŀĴȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ (Kratom Innovation)ȮĴňěņĬĺĬőėĶĚĔŅĶľŅĶŊŀȮ/1Ȯ
őėĶĚĔŅĶěŅĔȮ3 őěĪĵƢȮœħƟŐĔƞȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĔŅĶĮĸŌĔıŊĝĔĶŃĪƞŀĴŏıŊŗŀŒľƟœħƟĮĶŇĴŅĦĽŅĶŃĽņėńĠĪňŗĨƟŀĚĔŅĶȮĔŅĶ
ĽĔńħŒľƟœħƟĽŅĶŃĽņėńĠĪňŗĨƟŀĚĔŅĶĶĺĴĩŉĚĔŅĶĨĶĺěĺŇŏėĶŅŃľƢȮĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĕŀĚįĸŇĨĳńĦĤƢȮĶĺĴőėĶĚĔŅĶĪňŗœħƟĴň
ĔŅĶľŅĶŊŀĪńŘĚĽŇŘĬȮ34 őėĶĚĔŅĶȮĞŉŗĚěŃĔƞŀŒľƟŏĔŇħĔŅĶĸĚĪŋĬĪŅĚħƟŅĬĺŇěńĵıńĥĬŅȮĶĺĴĪńŘĚĶƞĺĴĔńĬŏĝŊŗŀĴőĵĚȮľŅıńĬīĴŇĨĶȮ
ĪńŘĚĳŅĵŒĬȮĳŅĵĬŀĔȮŏĕƟŅĴŅĶƞĺĴĚŅĬĔńĭįŌƟŏĝƞŅĨƞŀœĮ 

 
ĽĶŋĮįĸĔŅĶĽņĶĺěĭĶŇļńĪĮĶŃĝŅėĴįŌƟŏĝƞŅıŊŘĬĪňŗŒĬŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ

0345ȮěŅĔĔŅĶĨŀĭĔĸńĭĮĶŃĴŅĦȮ45#ȮŐĽħĚŒľƟŏľŖĬĺƞŅȮŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵĴňĽƞĺĬĽņėńĠĪňŗĝƞĺĵ
ĽĬńĭĽĬŋĬħƟŅĬĚŅĬĺŇěńĵȮıńĥĬŅȮŐĸŃĬĺńĨĔĶĶĴȮľĶŊŀȮR&D ĕŀĚĭĶŇļńĪȮ&Contribution ħƟŅĬȮR&D) ĩŉĚȮ79.3 #ȮŐĸŃ
ĨŀĭĺƞŅȮŀĺĪ,ȮĴňĽƞĺĬĽņėńĠĪňŗĝƞĺĵĽĬńĭĽĬŋĬħƟŅĬīŋĶĔŇěĕŀĚĭĶŇļńĪȮ&Contribution ħƟŅĬīŋĶĔŇě'Ȯ53.3 #ȮőħĵĴňįŌƟŏĝƞŅ
ĨŀĭĔĸńĭĩŉĚĽŇŗĚĪňŗœħƟěŅĔĔŅĶŏĕƟŅĴŅŀĵŌƞŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĮĶŃĝŅėĴŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮħńĚĬňŘȮœħƟĶńĭėĺŅĴ
ĬƞŅŏĝŊŗŀĩŊŀěŅĔĸŌĔėƟŅȮŐĸŃĭŋėĸĳŅĵĬŀĔȮĨŇħĨƞŀĔńĭľĬƞĺĵĚŅĬŒĬŀĺĪ,ȮŏıŊŗŀıńĥĬŅĚŅĬĺŇěńĵĶƞĺĴĔńĭľĬƞĺĵĚŅĬŒĬȮŀĺĪ,Ȯ
œħƟĶńĭėĺŅĴŏĝŊŗŀĴńŗĬŒĬŏĶŊŗŀĚȮĕŀĚȮėĺŅĴĪńĬĽĴńĵȮĔŅĶœħƟĶńĭĴŅĨĶģŅĬŏĮƦĬĪňŗĵŀĴĶńĭȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩŏıŇŗĴŏėĶŊŀĕƞŅĵŒĬ
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŒľƟŏĔŇħĬĺńĨĔĶĶĴĨƞŀœĮȮĭŋėĸŅĔĶȮĪňŗœħƟĴŅĪņĚŅĬĪňŗĬňŗȮŀĵŌƞŀĵƞŅĚĮĸŀħĳńĵȮĪńŘĚĝňĺŇĨŐĸŃĪĶńıĵƢĽŇĬȮ
œħƟĶńĭĔŅĶħŌŐĸȮŀĵƞŅĚŀĭŀŋƞĬȮŏĮƦĬĨƟĬ 

ĨńĺŀĵƞŅĚĽĴŅĝŇĔĮĶŃĝŅėĴŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵĪňŗĮĶŃĽĭėĺŅĴĽņŏĶŖěȮőħĵĔŅĶĝƞĺĵŏľĸŊŀ
ěŅĔĽĺĪĝ,ȮőħĵŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮŀŅĪŇȮ1) ĭĶŇļńĪȮTasted Better (Thailand) ěņĔńħȮľĬŉŗĚ
ŒĬĽĴŅĝŇĔĮĶŃĝŅėĴŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵ œħƟĶńĭĶŅĚĺńĸįŌƟĮĶŃĔŀĭĔŅĶħňŏħƞĬȮ&The Best Incubatee 
Award) ěŅĔĽĴŅėĴȮThai BiSPA ĞŉŗĚŏĮƦĬŏĺĪňĶŃħńĭĮĶŃŏĪĻŒĬŏėĶŊŀĕƞŅĵľĬƞĺĵĭƞĴŏıŅŃīŋĶĔŇěŐĸŃŀŋĪĵŅĬ
ĺŇĪĵŅĻŅĽĨĶƢœĪĵȮěŅĔĚŅĬȮThai-BISPA Day 0.00ȮŏĴŊŗŀĺńĬĪňŗȮ0/ȮĔńĬĵŅĵĬȮ0343ȮĦȮőĶĚŐĶĴĽĺŇĽőŁŏĨŖĸȮ
ĔĶŋĚŏĪıȮőħĵĭĶŇļńĪŏĮƦĬįŌƟıńĥĬŅŐĸŃěńħěņľĬƞŅĵįĸŇĨĳńĦĤƢŐĮƚĚĕĬĴĮƤĚœĶƟĔĸŌŏĨĬȮœĴƞĴňĬŘņĨŅĸȮĳŅĵŒĨƟŐĭĶĬħƢȮ
Dancing with a Baker 2) ĭĶŇļńĪ T-Net ěņĔńħȮľĬŉŗĚŒĬĽĴŅĝŇĔĮĶŃĝŅėĴŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵȮ
ėĺƟŅĶŅĚĺńĸĶŃħńĭĬŅĬŅĝŅĨŇȮ2 ĶŅĚĺńĸ œħƟŐĔƞȮĶŅĚĺńĸȮASOCIO Award 0.00ȮŒĬĽŅĕŅȮCybersecurity Award Ȯ
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őħĵĽĴŅıńĬīƢȮASOCIO (Asian-Oceanian Computing Industry Organization) ŏĮƦĬŀĚėƢĔĶĬŅĬŅĝŅĨŇȮ
ĮĶŃĔŀĭœĮħƟĺĵĽĴŅėĴįŌƟĮĶŃĔŀĭĔŅĶŀŋĨĽŅľĔĶĶĴħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĭĶŇĔŅĶěŅĔȮ02ȮĮĶŃŏĪĻŒĬ
ĳŅėıŊŘĬŏŀŏĝňĵőŀŏĝňĵŏĬňĵȮĴŀĭĶŅĚĺńĸȮASOCIO Award ŒľƟĔńĭĮĶŃŏĪĻĽĴŅĝŇĔĪňŗĴňĔŅĶĬņȮIT ĴŅŒĝƟŒĬĔŅĶıńĥĬŅ
ŀĚėƢĔĶœħƟŀĵƞŅĚőħħŏħƞĬŐĸŃĮĶŃĽĭėĺŅĴĽņŏĶŖěȮĞŉŗĚĭĶŇļńĪȮĪň+ŏĬŖĨȮěņĔńħȮŏĮƦĬĨńĺŐĪĬěŅĔĮĶŃŏĪĻœĪĵȮœħƟĶńĭ
ĶŅĚĺńĸȮASOCIO Award 0.00ȮŒĬĽŅĕŅȮCybersecurity AwardȮŐĸŃȮĶŅĚĺńĸȮGold Award Winner ěŅĔȮ
ASEAN ICT AWARD 0.0/ȮőħĵįĸĚŅĬĕŀĚĭĶŇļńĪȮĪň+ŏĬŖĨȮěņĔńħȮĝĬŃŏĸŇĻŀńĬħńĭľĬŉŗĚȮĶŅĚĺńĸȮGold Award 
ĽŅĕŅȮResearch and Development ŒĬĔŅĶŐĕƞĚĕńĬħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮ&ICT) ŏĺĪňĔŅĶ
ŐĕƞĚĕńĬĶŃħńĭȮASEAN ĔńĭőėĶĚĔŅĶȮŴASEAN ICT Awards 0.0/ŵȮőħĵĭĶŇļńĪœħƟĽƞĚįĸĚŅĬȮDrone Detector 
System ľĴĺħȮResearch and Development : įĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶħƟŅĬȮICT ĪňŗĩŌĔėƟĬėĺƟŅȮĺŇěńĵŐĸŃĽĶƟŅĚ
ĕŉŘĬŒľĴƞħƟĺĵėĺŅĴĶŌƟȮĔĶŃĭĺĬĔŅĶȮįĸŇĨĳńĦĤƢŐĸŃĭĶŇĔŅĶŒľĴƞȮŕȮŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħ 

3) ĭĶŇļńĪȮĬŅőĬĵňĬȮěņĔńħȮľĬŉŗĚŒĬĽĴŅĝŇĔĮĶŃĝŅėĴŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĮĶŃŏĪĻœĪĵ ėĺƟŅľĸŅĵ
ĶŅĚĺńĸěŅĔĚŅĬȮThe 5th International Invention Innovation Competition in Canada (iCAN 0.00'ȮĦȮ
ĮĶŃŏĪĻŐėĬŅħŅȮĶŌĮŐĭĭŀŀĬœĸĬƢȮŏĴŊŗŀĺńĬĪňŗȮ05ȮĽŇĚľŅėĴȮ0343ȮőħĵĭĶŇļńĪłȮœħƟĶńĭĶŅĚĺńĸŏľĶňĵĠĪŀĚŐĸŃ
ĶŅĚĺńĸȮMPE?LGXCPŲQȮAFMGACȮ?U?PB8ȮįĸŇĨĳńĦĤƢȮNUTRIX TM : Natural dietary supplement for 
Gastroesophageal reflux disease (GERD) relief ȮĶŅĚĺńĸŏľĶňĵĠŏĚŇĬŐĸŃĶŅĚĺńĸȮSPECIAL RECOGNITION 
OF THE INVENTION AWARD ěŅĔĮĶŃŏĪĻĨŋĶĔň8ȮįĸŇĨĳńĦĤƢȮDr.MaetheeTM: Fermented rice lotionȮ
ĶŅĚĺńĸŏľĶňĵĠŏĚŇĬŐĸŃĶŅĚĺńĸȮCANADIAN SPECIAL AWARD: įĸŇĨĳńĦĤƢȮAcKlin TM: Cleansing powder 
for fruits and vegetables 

 

1,3,1ȮŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innopolis)   

ŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innopolis) ĴŋƞĚŏĬƟĬĔŅĶŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩĔŅĶŐĕƞĚĕńĬŐĔƞ 
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĽĶƟŅĚŐĸŃıńĥĬŅĶŃĭĭĬŇŏĺĻĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innovation Ecosystem) Īňŗ
ŏľĴŅŃĽĴĽņľĶńĭįŌƟĮĶŃĔŀĭĔŅĶȮőħĵěńħŒľƟĴň&/'ȮĻŌĬĵƢĭĶŇĔŅĶŏĭŖħŏĽĶŖěȮ&One-Stop Service ľĶŊŀȮOSS) ĞŉŗĚŏĮƦĬ
ĻŌĬĵƢĔŅĶĭĶŇĔŅĶŐĭĭėĶĭĺĚěĶħƟŅĬĔŅĶĺŇěńĵıńĥĬŅŐĸŃĬĺńĨĔĶĶĴȮőħĵŏĝŊŗŀĴőĵĚőěĪĵƢĺŇěńĵľĶŊŀėĺŅĴĨƟŀĚĔŅĶĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶĔńĭįŌƟŒľƟĭĶŇĔŅĶŒĬħƟŅĬĨƞŅĚȮŕĞŉŗĚĩŊŀŏĮƦĬĔĸœĔŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶƞĺĴĴŊŀľĬƞĺĵĚŅĬĪńŘĚŒĬĳŅėĶńģ
ŐĸŃŏŀĔĝĬȮŏıŊŗŀŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵıńĥĬŅŐĸŃĬĺńĨĔĶĶĴŒľƟŐĔƞĭĶŇļńĪŒĬŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶŐĸŃŀŋĨĽŅľĔĶĶĴŏĔňŗĵĺŏĬŊŗŀĚȮĶĺĴĪńŘĚŏıŊŗŀĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĸĚĪŋĬĺŇěńĵıńĥĬŅŐĸŃĬĺńĨĔĶĶĴ
ŏıŇŗĴĴŅĔĕŉŘĬȮŐĸŃȮ&0'ȮŐıĸĨĲŀĶƢĴĭĶŇĔŅĶĪňŗėĶŀĭėĸŋĴħƟŅĬĬĺńĨĔĶĶĴŀŅľŅĶȮ&Comprehensive Food 
Innovation Service Platform) ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŀŅľŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 
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ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innopolis : FI) ĴňĨńĺŀĵƞŅĚįĸĔŅĶ
ħņŏĬŇĬĚŅĬȮħńĚĬňŘ 

1. ȮĻŌĬĵƢĭĶŇĔŅĶŐĭĭŏĭŖħŏĽĶŖěȮ&One-Stop Service : OSS) ŏĝŊŗŀĴőĵĚĭĶŇĔŅĶŐĸŃŀņĬĺĵėĺŅĴ
ĽŃħĺĔħƟŅĬĔŅĶĺŇěńĵıńĥĬŅĬĺńĨĔĶĶĴŀŅľŅĶȮŒĬħƟŅĬĨƞŅĚŕȮħńĚĬňŘ /'ȮŏĝŊŗŀĴőĵĚĬńĔĺŇěńĵ-įŌƟŏĝňŗĵĺĝŅĠȮŏıŊŗŀŐĔƟĮƤĠľŅ-
ĨŀĭőěĪĵƢĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶȮŐĸŃ-ľĶŊŀ ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŀŅľŅĶ 0'ȮŏĝŊŗŀĴőĵĚ
ĭĶŇĔŅĶŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭ 1'ȮŏĝŊŗŀĴőĵĚĭĶŇĔŅĶőĶĚĚŅĬĨƟĬŐĭĭŐĮĶĶŌĮŀŅľŅĶ 2'ȮŀņĬĺĵėĺŅĴ
ĽŃħĺĔŒĬĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢŀŅľŅĶȮŐĸŃ 3'ȮŐĬŃĬņŐľĸƞĚĪŋĬĪňŗŏľĴŅŃĽĴ őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
0343ȮĴňįŌƟĮĶŃĔŀĭĔŅĶŒľĴƞœħƟĶńĭĔŅĶŏĝŊŗŀĴőĵĚěŅĔĭĶŇĔŅĶįƞŅĬȮOSS ěņĬĺĬȮ/54 ĶŅĵȮŐĸŃĴňěņĬĺĬ
įŌƟĮĶŃĔŀĭĔŅĶĪňŗŒĝƟĭĶŇĔŅĶȮOSS ĽŃĽĴĨńŘĚŐĨƞĮƖĚĭĮĶŃĴŅĦȮı,Ļ,034.Ȯ+Ȯ0343ȮĪńŘĚĽŇŘĬȮ631ȮĶŅĵȮ 

0,ȮĔŅĶŒľƟĭĶŇĔŅĶįƞŅĬŐıĸĨĲŀĶƢĴĭĶŇĔŅĶȮ&Service Platform) ĴňĔŅĶěńħĔŇěĔĶĶĴıńĥĬŅŐĸŃ
ŏĽĶŇĴĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶįƞŅĬȮ/.ȮŐıĸĨĲŀĶƢĴĭĶŇĔŅĶȮőħĵĽĶŋĮħńĚĨƞŀœĮĬňŘ 

0,/ FI Nationwide Network  ĮƤěěŋĭńĬŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶĴňľĬƞĺĵĚŅĬŏėĶŊŀĕƞŅĵĶƞĺĴ
ħņŏĬŇĬĚŅĬĳŅĵŒĨƟŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶĽƞĺĬĕĵŅĵȮěņĬĺĬĪńŘĚĽŇŘĬȮ01ȮľĬƞĺĵĚŅĬȮĮĶŃĔŀĭħƟĺĵȮ
ĴľŅĺŇĪĵŅĸńĵěņĬĺĬȮ/6ȮŐľƞĚȮŐĸŃľĬƞĺĵĚŅĬĳŅĵŒĬĔĶŃĪĶĺĚȮŀĺ,ȮěņĬĺĬȮ3ȮŐľƞĚȮĶĺĴĪńŘĚĴň
ĻŌĬĵƢĭĶŇĔŅĶŏĭŖħŏĽĶŖěȮľĶŊŀȮOne-Stop Service (OSS) ŏıŇŗĴŏĨŇĴěŅĔĪňŗȮĽĺĪĝ,ȮŀňĔȮ0ȮŐľƞĚȮĦȮŏĴŊŀĚ
ĬĺńĨĔĶĶĴŀŅľŅĶĽƞĺĬĕĵŅĵȮœħƟŐĔƞȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮŐĸŃĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮőħĵĪňŗŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮĽĺĪĝ,ȮěŃŏĝŊŗŀĴőĵĚőěĪĵƢŐĸŃėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟĮĶŃĔŀĭĔŅĶœĮĵńĚĭĶŇĔŅĶĨƞŅĚȮŕȮĕŀĚľĬƞĺĵĚŅĬŏėĶŊŀĕƞŅĵŏıŊŗŀŒľƟįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩŏĕƟŅĩŉĚœħƟ
ĽŃħĺĔȮĶĺħŏĶŖĺȮŐĸŃĽĶƟŅĚĔŅĶĶńĭĶŌƟĭĶŇĔŅĶĕŀĚľĬƞĺĵĚŅĬŏėĶŊŀĕƞŅĵŐĔƞĳŅėŏŀĔĝĬȮĶĺĴĪńŘĚĭŌĶĦŅĔŅĶ
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ĪņĚŅĬĶƞĺĴĔńĬĕŀĚľĬƞĺĵĚŅĬȮŐĸŃĴňĔŅĶĮĶŃĝŋĴįŌƟĭĶŇľŅĶŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶĽƞĺĬĕĵŅĵŏıŊŗŀĶŅĵĚŅĬ
įĸĔŅĶħņŏĬŇĬĚŅĬĮĶŃěņĮƖĕŀĚĪŋĔľĬƞĺĵĚŅĬ 
0,0 Functional Foods & Ingredients  ŐıĸĨĲŀĶƢĴĭĶŇĔŅĶħƟŅĬĬĺńĨĔĶĶĴŀŅľŅĶŏĝŇĚĲƤĚĔƢĝńŗĬ 
ŐĸŃĽƞĺĬĮĶŃĔŀĭĔŅĶŀŅľŅĶȮĞŉŗĚŒľƟĭĶŇĔŅĶįƞŅĬĔŅĶħņŏĬŇĬĚŅĬőėĶĚĔŅĶȮFunctional Food 
Acceleration Platform ĶƞĺĴĔńĭľĬƞĺĵĚŅĬıńĬīĴŇĨĶĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮœħƟŐĔƞȮľĬƞĺĵĚŅĬȮITAP 
ĕŀĚȮĽĺĪĝ,ȮĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬĝňĺĺŇĪĵŅĻŅĽĨĶƢȮ&TCELS) ŐĸŃȮĽĴŅėĴĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĪŅĚŀŅľŅĶŐľƞĚĮĶŃŏĪĻœĪĵȮ&FoSTAT) őħĵěńħĔŇěĔĶĶĴĨƞŅĚȮŕȮŀŅĪŇȮŀĭĶĴĽńĴĴĬŅŒľƟ
ėĺŅĴĶŌƟŐĸŃŀĭĶĴŏĝŇĚĮĢŇĭńĨŇŏĝŇĚĸŉĔŏıŊŗŀĔŅĶıńĥĬŅŐĬĺėŇħŐĸŃŀŀĔŐĭĭįĸŇĨĳńĦĤƢȮȮıńĥĬŅŐĸŃŏıŇŗĴĕňħ
ėĺŅĴĽŅĴŅĶĩįŌƟĮĶŃĔŀĭĔŅĶŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶĲƤĚĔƢĝńŗĬŐĸŃŀŅľŅĶĪňŗĴňĽƞĺĬįĽĴĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀĽŋĕĳŅıȮȮŏĝŊŗŀĴőĵĚĔŅĶĺŇěńĵıńĥĬŅŐĸŃĬĺńĨĔĶĶĴȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮŀņĬĺĵ
ėĺŅĴĽŃħĺĔĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢ ŏĮƦĬĨƟĬ 
0,1 Flavor Innovation Hub and Sensory ŐıĸĨĲŀĶƢĴĭĶŇĔŅĶŒľƟėņŐĬŃĬņĮĶŉĔļŅ

ŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇěńĵıńĥĬŅŐĸŃĬĺńĨĔĶĶĴĔĸŇŗĬĶĽȮŏĝŊŗŀĴőĵĚĭĶŇĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮ
ĶĺĴĪńŘĚıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶįƞŅĬĔŅĶŀĭĶĴĽńĴĴĬŅŒľƟėĺŅĴĶŌƟőħĵĪňĴȮFlavor Academy ĞŉŗĚŏĮƦĬĻŌĬĵƢ
ĶĺĴĬńĔĺŇěńĵŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĔĸŇŗĬĶĽěŅĔĴľŅĺŇĪĵŅĸńĵȮ4ȮŐľƞĚȮŒĬŏėĶŊŀĕƞŅĵŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮ
ŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮŏĨĶňĵĴėĺŅĴıĶƟŀĴĭŋėĸŅĔĶĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĸŇŗĬĶĽŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĕŀĚĮĶŃŏĪĻŒľƟĴŅĔĕŉŘĬ ŏĬŊŗŀĚħƟĺĵ
ŀŋĨĽŅľĔĶĶĴĔĸŇŗĬĶĽĕŀĚĮĶŃŏĪĻĴňĔŅĶŏĨŇĭőĨȮĸħĔŅĶĬņŏĕƟŅȮŐĸŃĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟŏıŇŗĴŒľƟĔńĭ
ĮĶŃŏĪĻœħƟȮěŉĚĕŀĶńĭĔŅĶĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦěŅĔŐľĸƞĚĪŋĬĺŇěńĵȮ&ľĬƞĺĵĭĶŇľŅĶŐĸŃěńħĔŅĶĪŋĬħƟŅĬ
ĔŅĶŏıŇŗĴėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮ&ĭıĕ,''ȮŏıŊŗŀĔŅĶħņŏĬŇĬĚŅĬŴĝŋħőėĶĚĔŅĶĔŅĶĽĶƟŅĚ
ėĺŅĴŏĕƟĴŐĕŖĚŒľƟľƞĺĚőĞƞĴŌĸėƞŅŀŋĨĽŅľĔĶĶĴĔĸŇŗĬĶĽœĪĵįƞŅĬĔŅĶıńĥĬŅėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶĺŇěńĵ
ŐĸŃĬĺńĨĔĶĶĴȮ&Building strength for value chains of Thailand flavor and fragrance 
glbsqrpw8Ȯfsk_lȮpcqmspacqȮbctcjmnkclrȮmlȮpcqc_pafȮ_lbȮgllmt_rgml'ŵȮĶŃĵŃŏĺĸŅ
őėĶĚĔŅĶȮ1ȮĮƖȮ&0343+0345'ȮįƞŅĬĔŇěĔĶĶĴȮ1ȮĽƞĺĬľĸńĔȮėŊŀȮ/'ȮıńĥĬŅĭŋėĸŅĔĶŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠ
ħƟŅĬŏĪėőĬőĸĵňĔĸŇŗĬĶĽĕŀĚĮĶŃŏĪĻȮ0'ȮĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭȮŐĸŃȮěńħĪņ
ĴŅĨĶģŅĬŏıŊŗŀĔņľĬħėŋĦĳŅıĕŀĚĽŅĶŒľƟĔĸŇŗĬĶĽīĶĶĴĝŅĨŇĪňŗįĸŇĨĕŉŘĬěŅĔĺńĨĩŋħŇĭŒĬĮĶŃŏĪĻȮŐĸŃȮ1'Ȯ
őėĶĚĔŅĶĶƞĺĴĺŇěńĵĶŃľĺƞŅĚĭĶŇļńĪŏŀĔĝĬŐĸŃĴľŅĺŇĪĵŅĸńĵ 
0,2 Food Maker Space  ŐıĸĨĲŀĶƢĴĭĶŇĔŅĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔŐĔƞ 
įŌƟĮĶŃĔŀĭĔŅĶŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶȮőħĵěńħŒľƟĴňıŊŘĬĪňŗĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟŐĬĺŒľĴƞŐĸŃĪħĸŀĚ
ĮĢŇĭńĨŇěĶŇĚȮıĶƟŀĴħƟĺĵŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢėĶńĺıŊŘĬģŅĬȮŏıŊŗŀŒľƟįŌƟĮĶŃĔŀĭĔŅĶŐĮĸĚėĺŅĴėŇħŏĮƦĬ
ĨƟĬŐĭĭŐĶĔĕŀĚįĸŇĨĳńĦĤƢȮőħĵĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅıŊŘĬȮFood Maker Space ŒĬŏĴŊŀĚĬĺńĨĔĶĶĴ
ŀŅľŅĶĽƞĺĬĕĵŅĵŐĸƟĺȮ0ȮĴľŅĺŇĪĵŅĸńĵȮœħƟŐĔƞȮĴľŅĺŇĪĵŅĸńĵŐĴƞĲƚŅľĸĺĚȮŐĸŃĽĩŅĭńĬŏĪėőĬőĸĵň 
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ıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&Ľěĸ,' ŒĬĮƖĚĭĮĶŃĴŅĦȮ0343ȮœħƟĽĬńĭĽĬŋĬŒľƟŏĔŇħĔŅĶ 
ŒĝƟĮĶŃőĵĝĬƢıŊŘĬĪňŗȮTea & Coffee Maker Space ĦȮĴľŅĺŇĪĵŅĸńĵŐĴƞĲƚŅľĸĺĚ 
0,3 Future Food Lab (FFL) ŐıĸĨĲŀĶƢĴĽĬńĭĽĬŋĬįŌƟĮĶŃĔŀĭĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ 
őħĵŏĜıŅŃȮSMEs ĪňŗĴňėĺŅĴĽĬŒěŒĬĔŅĶĪņĺŇěńĵıńĥĬŅŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀıńĥĬŅįĸŇĨĳńĦĤƢŒľĴƞ 
ĮĶńĭĮĶŋĚįĸŇĨĳńĦĤƢŏħŇĴȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨȮŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒľƟĔńĭįĸŇĨĳńĦĤƢȮĳŅĵŒĨƟĔŅĶ
ħŌŐĸŐĸŃŒľƟėņŐĬŃĬņěŅĔįŌƟŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬŀŅľŅĶěŅĔĴľŅĺŇĪĵŅĸńĵ-ľĬƞĺĵĚŅĬĺŇěńĵĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠȮőħĵįŌƟĮĶŃĔŀĭĔŅĶĨƟŀĚĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħņŏĬŇĬĔŅĶħƟĺĵĨĬŏŀĚȮĮƤěěŋĭńĬĬŀĔěŅĔȮFFL ĦȮ
ıŊŘĬĪňŗŒĬȮĽĺĪĝ,ȮŐĸƟĺȮœħƟıńĥĬŅıŊŘĬĪňŗȮFFL ŒĬŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶĽƞĺĬĕĵŅĵŀňĔȮ5ȮĴľŅĺŇĪĵŅĸńĵ 
     0,4 Food Pilot Plant  ŐıĸĨĲŀĶƢĴĭĶŇĔŅĶŒľƟėņĮĶŉĔļŅŐĬŃĬņȮŏĝŊŗŀĴőĵĚĭĶŇĔŅĶőĶĚĚŅĬ
ĨƟĬŐĭĭŐĮĶĶŌĮŀŅľŅĶĴŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶȮĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬőĶĚĚŅĬĬņĶƞŀĚĔŅĶįĸŇĨ
įĸŇĨĳńĦĤƢŀŅľŅĶŏıŊŗŀĕĵŅĵįĸěŅĔľƟŀĚĮĢŇĭńĨŇĔŅĶĽŌƞĨĸŅħ ŒĬĮƖĚĭĮĶŃĴŅĦȮ0343ȮĴňįŌƟĮĶŃĔŀĭĔŅĶ 
ŒĝƟĭĶŇĔŅĶĪńŘĚĽŇŘĬȮ04ȮĶŅĵȮěņĬĺĬȮ10ȮėĶńŘĚȮőħĵŏĝŊŗŀĴőĵĚĭĶŇĔŅĶœĮĵńĚľĬƞĺĵĚŅĬŏėĶŊŀĕƞŅĵŏĴŊŀĚ
ĬĺńĨĔĶĶĴŀŅľŅĶĽƞĺĬĕĵŅĵȮħńĚĬňŘőĶĚĚŅĬĭĶŇĔŅĶĬĺńĨĔĶĶĴŀŅľŅĶȮ&Food Innovation Service 
Plant ľĶŊŀȮFISP) ĦȮĺĺ,ȮěņĬĺĬȮ04ȮėĶńŘĚĽěĸ,ȮěņĬĺĬȮ1ȮėĶńŘĚȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶȮ0ȮėĶńŘĚȮŐĸŃ
ĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮěņĬĺĬȮ/ȮėĶńŘĚȮ 
0,5 FI Academy ŐıĸĨĲŀĶƢĴĪňŗŏĬƟĬĔŅĶŒľƟĕƟŀĴŌĸȮėĺŅĴĶŌƟŐĸŃŐĬĺőĬƟĬīŋĶĔŇěŐĸŃŏĪėőĬőĸĵň 
ħƟŅĬĬĺńĨĔĶĶĴŀŅľŅĶȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŐĸŃŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩĔŅĶ

ŐĕƞĚĕńĬŒľƟŐĔƞįŌƟĮĶŃĔŀĭĔŅĶȮįƞŅĬĔŅĶěńħĽńĴĴĬŅŐĸŃŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶěŅĔįŌƟŏĝňŗĵĺĝŅĠĪńŘĚŒĬ
ĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮŒĬĶŌĮŐĭĭŀŀĬœĸĬƢŐĸŃĽŅĴŅĶĩħŌĵƟŀĬľĸńĚœħƟěŅĔŏĺŖĭŏıěŐĸŃĝƞŀĚĵŌĪŌĮĕŀĚ 
ŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶȮŒĬĮƖĚĭĮĶŃĴŅĦȮ0343ȮœħƟěńħĔŇěĔĶĶĴŀĭĶĴĽńĴĴĬŅŐĸƟĺȮěņĬĺĬȮ//ȮėĶńŘĚȮŐĸŃ
ŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶȮ/ȮėĶńŘĚȮŒĬľńĺĕƟŀĨƞŅĚȮŕȮŀŅĪŇȮFood Talks ěņĬĺĬȮ7ȮėĶńŘĚ ȮFrontier in Food 
ěņĬĺĬȮ0ȮėĶńŘĚȮSpecial Workshop ěņĬĺĬȮ/ȮėĶńŘĚȮŏĮƦĬĨƟĬ  
ȮȮȮȮȮ0,6 Food Communications ŐıĸĨĲŀĶƢĴĭĶŇĔŅĶĮĶŃĝŅĽńĴıńĬīƢŐĸŃĽŊŗŀĽŅĶĔŇěĔĶĶĴĨƞŅĚȮŕȮ 
ĕŀĚŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶĽƞĺĬĕĵŅĵȮĨĸŀħěĬľĬƞĺĵĚŅĬıńĬīĴŇĨĶŀŊŗĬȮŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚįƞŅĬĝƞŀĚĪŅĚŀŀĬœĸĬƢȮ&Facebook, Line, Website) ŐĸŃŀŀĲœĸĬƢȮĶĺĴĪńŘĚĔŅĶĽĶƟŅĚ 
ĔŅĶĶńĭĶŌƟĕŀĚŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃŒĬŏĺĪňőĸĔȮŴFood Innopolis International 
Symposium (FIIS) 0.0/ŵȮĞŉŗĚěńħĕŉŘĬŏıŊŗŀĽŊŗŀĽŅĶŐĸŃŏĝŊŗŀĴőĵĚĬĺńĨĔĶĶĴŀŅľŅĶĕŀĚœĪĵĔńĭ 
ľƞĺĚőĞƞėŋĦėƞŅŀŅľŅĶőĸĔȮ&Internationalization of Thailand Food Innovation to Global 
Food Value Chain) őħĵœħƟŏĝŇĠįŌƟĭĶŇľŅĶľĬƞĺĵĚŅĬĬĺńĨĔĶĶĴŀŅľŅĶĝńŘĬĬņĶŃħńĭőĸĔĴŅ 
ŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢŐĸŃėĺŅĴĶŌƟȮŏĔňŗĵĺĔńĭĪŇĻĪŅĚŐĬĺőĬƟĴŐĸŃĮĶŃŏħŖĬĪƟŅĪŅĵĔŅĶıńĥĬŅ
ĬĺńĨĔĶĶĴŀŅľŅĶŒĬĶŃĭĭŏĻĶļģĔŇěģŅĬĬĺńĨĔĶĶĴȮĴňįŌƟĸĚĪŃŏĭňĵĬĶƞĺĴĚŅĬĪńŘĚĽŇŘĬȮ/*../ȮėĬȮŐĸŃ 
ĴňįŌƟĝĴĽŌĚĽŋħȮĦȮĺńĬěńħĔŇěĔĶĶĴȮ3.. Views 
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ȮȮȮȮ0,7 Food Market Access ŐıĸĨĲŀĶƢĴŒľƟĭĶŇĔŅĶĔŅĶŏĝŊŗŀĴőĵĚįŌƟĮĶŃĔŀĭĔŅĶœĮĵńĚ
ľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶėƟŅĕŅĵĮĸňĔĽĴńĵŒľĴƞȮ&Modern Trade) ıńĬīĴŇĨĶĔĸĵŋĪīƢ&Strategic 
Partner) ıńĬīĴŇĨĶĶŃħńĭĽŅĔĸȮ&International Partner) ŐľĸƞĚĪŋĬȮ&Funding) ŐĸŃįŌƟŏĝňŗĵĺĝŅĠ
ıŇŏĻļ &Special Expert) ŏĮƦĬĨƟĬȮĶĺĴĪńŘĚěńħŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶȮŐĸŃŒľƟėņĮĶŉĔļŅĪŅĚħƟŅĬīŋĶĔŇě 
ĬĺńĨĔĶĶĴŀŅľŅĶȮŒĬĮƖĚĭĮĶŃĴŅĦȮ0343ȮœħƟĴňŒľƟĭĶŇĔŅĶŏĝŊŗŀĴőĵĚįŌƟĮĶŃĔŀĭĔŅĶœĮĵńĚľĬƞĺĵĚŅĬ 
ĨƞŅĚȮŕȮħńĚĬňŘȮ &/'ȮŏĝŊŗŀĴőĵĚįŌƟĮĶŃĔŀĭĔŅĶȮFood SMEs ĪńŘĚĽŇŘĬȮ//6ȮĶŅĵȮ&ĔŅĶėƟŅĕŅĵĮĸňĔĽĴńĵŒľĴƞȮ
//ȮĶŅĵıńĬīĴŇĨĶĔĸĵŋĪīƢȮ0ȮĶŅĵȮıńĬīĴŇĨĶĶŃħńĭĽŅĔĸȮ7ȮĶŅĵȮŐľĸƞĚĪŋĬȮ0ȮĶŅĵȮįŌƟŏĝňŗĵĺĝŅĠıŇŏĻļȮ/.Ȯ
ĶŅĵȮĔŅĶŀŀĔŐĭĭĭĶĶěŋĳńĦĤƢȮ/.ȮĶŅĵȮőĶĚĚŅĬįĸŇĨȮ00ȮĶŅĵȮŐĸŃįŌƟĞŊŘŀĕŅĵĽŇĬĪĶńıĵƢĪŅĚĔŅĶŏĚŇĬȮ24Ȯ
ĶŅĵ'ȮŐĸŃŏĝŊŗŀĴőĵĚįŌƟĮĶŃĔŀĭĔŅĶȮFood Tech Startups /2ȮėĶńŘĚȮœĮĵńĚŐľĸƞĚĪŋĬȮ3ȮĶŅĵȮŐĸŃĬńĔ
ĸĚĪŋĬȮ7ȮĶŅĵ 

0,/. Food Innovation Accelerator ŐıĸĨĲŀĶƢĴŏĶƞĚĶńħĔŅĶıńĥĬŅŐĸŃŏĨŇĭőĨĕŀĚ 
ȮīŋĶĔŇěĬĺńĨĔĶĶĴŀŅľŅĶȮőħĵĮĶŃĔŀĭħƟĺĵȮ1ȮĔŇěĔĶĶĴľĸńĔȮėŊŀȮ1) ľĸńĔĽŌĨĶȮPADTHAI ľĶŊŀȮ
ŴNpmep_kȮrmȮ?aacjcp_rcȮ_lbȮBctcjmnȮRf_gȮDmmbȮQKCqȮdpmkȮJma_jȮrmȮEjm`_jŵȮĔŅĶŀĭĶĴ
ŏĝŇĚĮĢŇĭńĨŇĔŅĶŀĵƞŅĚŏĕƟĴĕƟĬȮ3ȮĺńĬȮŐĸŃĔŅĶŒľƟėņŐĬŃĬņĮĶŉĔļŅŏĝŇĚĸŉĔŀĵƞŅĚŒĔĸƟĝŇħȮŏıŊŗŀŏĶƞĚĔŅĶıńĥĬŅ
ŐĸŃŏĨŇĭőĨĪŅĚīŋĶĔŇěŐĸŃŏĪėőĬőĸĵňĕŀĚįŌƟĮĶŃĔŀĭĔŅĶħƟŅĬĬĺńĨĔĶĶĴŀŅľŅĶĕŀĚœĪĵȮŐĸŃŏĴŊŗŀěĭ
ľĸńĔĽŌĨĶĔŅĶŀĭĶĴŐĸƟĺįŌƟĮĶŃĔŀĭĔŅĶĵńĚěŃœħƟĶńĭėņŐĬŃĬņĮĶŉĔļŅœħƟĨƞŀŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĶĺĴĪńŘĚœħƟĶńĭ
ĔŅĶŏĝŊŗŀĴőĵĚĔńĭĭĶŇĔŅĶŀŊŗĬŕȮěŅĔŏĴŊŀĚĬĺńĨĔĶĶĴŀŅľŅĶŀňĔħƟĺĵ 2) ȮFI Innovation Contest 
őėĶĚĔŅĶĮĶŃĔĺħŐĬĺėŇħĬĺńĨĔĶĶĴŀŅľŅĶȮ&ĶŋƞĬĬńĔŏĶňĵĬ-ĬńĔĻŉĔļŅ-ĭŋėėĸĪńŗĺœĮ'ȮŏıŊŗŀĔĶŃĨŋƟĬĔŅĶĶńĭĶŌƟ
ħƟŅĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŀŅľŅĶŐĸŃĽĬńĭĽĬŋĬĽƞĚŏĽĶŇĴŒľƟŏĔŇħȮFood Tech Startups/SMEs 
ŏıŇŗĴĴŅĔĕŉŘĬ 3) NSTDA Deep Tech Acceleration (ľĶŊŀȮNSTDA Accel)  őėĶĚĔŅĶŏĶƞĚ
įĸńĔħńĬįĸĚŅĬĺŇěńĵıńĥĬŅŏĝŇĚĸŉĔħƟŅĬĬĺńĨĔĶĶĴŀŅľŅĶŀŀĔĽŌƞŏĝŇĚıŅĦŇĝĵƢȮőħĵĬņįĸĚŅĬěŅĔ
ĴľŅĺŇĪĵŅĸńĵŐĸŃľĬƞĺĵĚŅĬĺŇěńĵĪňŗĴňĶŃħńĭȮTRL 2-3ȮĕŉŘĬœĮȮĴŅĨƞŀĵŀħœĮěĬĩŉĚȮTRL 5-6ȮħƟĺĵ
ĔĶŃĭĺĬĔŅĶŏĶƞĚĔŅĶŏĨŇĭőĨŒĬĮƖȮ0343ȮĪńŘĚĬňŘĔŇěĔĶĶĴľĸńĔħńĚĔĸƞŅĺȮĴňĨńĺŀĵƞŅĚĔŇěĔĶĶĴȮŀŅĪŇĔŅĶěńħĚŅĬ
ĮĶŃĔĺħȮFI Innovation Contest 0.0/ Demo Days ŒĬĽŀĚľńĺĕƟŀĔŅĶŐĕƞĚĕńĬėŊŀȮŴFood 
Fcpgr_ecȮGllmgt_rgmlŵȮŐĸŃȮŴDsrspcȮJgdcqrwjcȮDmmbȮGllmt_rgmlŵȮĞŉŗĚĴňĪňĴįƞŅĬĔŅĶėńħŏĸŊŀĔ
ŏĕƟŅĽŌƞŐĕƞĚĕńĬĶŀĭĽŋħĪƟŅĵȮ20ȮĪňĴȮŐĸŃœħƟĨƟĬŐĭĭįĸŇĨĳńĦĤƢŀŅľŅĶȮ20ȮĨƟĬŐĭĭȮőħĵŐĭƞĚŏĮƦĬĽŅĴĶŋƞĬ
ėŊŀȮĴńīĵĴĮĸŅĵȮ/2ȮĪňĴȮĮĶŇĠĠŅĨĶňȮ/4ȮĪňĴȮŐĸŃĭŋėėĸĪńŗĺœĮȮ/0ȮĪňĴȮěņĬĺĬĶĺĴĪńŘĚĽŇŘĬȮ032ȮėĬȮ
ŐĸŃĴňįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴěŅĔȮ1ȮĝƞŀĚĪŅĚŀŀĬœĸĬƢȮœħƟŐĔƞȮWebsite User 67*.36ȮėĶńŘĚȮFacebook 
Reach 7/*722ȮėĶńŘĚȮŐĸŃȮYoutube View 0*.65ȮėĶńŘĚ ŐĸŃĴňĔŅĶěńħĔŇěĔĶĶĴėƞŅĵĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴŀŅľŅĶĶŃħńĭĮĶŃŏĪĻȮľĶŊŀȮThailand Food Innovation Nationwide Online 
Bootcamp ŒľƟėĺŅĴĶŌƟŒĬĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭȮ&Design Thinking) ĴŅŒĝƟŒĬĔŅĶėŇħŏĝŇĚ
ĽĶƟŅĚĽĶĶėƢŏıŊŗŀıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĔĺƞŅȮ/*...ȮėĬȮěŅĔĪńŗĺĮĶŃŏĪĻȮŏĮƦĬĨƟĬ 
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1,4ȮįĸĔŅĶħņŏĬŇĬĚŅĬħƟŅĬĔŅĶĭĶŇľŅĶȮĽĬńĭĽĬŋĬȮŐĸŃĭĶŇĔŅĶĔĸŅĚ 
 
ĔŅĶĭĶŇľŅĶȮĽĬńĭĽĬŋĬȮŐĸŃĭĶŇĔŅĶĔĸŅĚȮĮĶŃĔŀĭħƟĺĵȮ0ȮĽƞĺĬȮėŊŀȮ/) ĔĸĵŋĪīƢŀĚėƢĔĶȮĴňĳŅĶĔŇěŏıŊŗŀ

ıńĥĬŅŐįĬĔĸĵŋĪīƢȮĨńĺĝňŘĺńħŏĝŇĚĔĸĵŋĪīƢȮŐĸŃĔŅĶĨŇħĨŅĴŐĸŃĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶħņŏĬŇĬĚŅĬȮıńĥĬŅ 
ŐįĬŐĸŃŏĮƚŅľĴŅĵĶŃĵŃĵŅĺĕŀĚŀĚėƢĔĶȮıĶƟŀĴŏįĵŐıĶƞŐĸŃĽŊŗŀĽŅĶĩŉĚĭŋėėĸĳŅĵĬŀĔȮĭĶŇĔŅĶģŅĬĕƟŀĴŌĸ
ŀŀĬœĸĬƢȮĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸŀĚėƢėĺŅĴĶŌƟŀĚėƢĔĶȮıńĥĬŅĶŃĭĭŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸėĺŅĴŏĽňŗĵĚȮĽŊŗŀĽŅĶĳŅĵŒĬ
ŐĸŃĳŅĵĬŀĔŀĚėƢĔĶ ŐĸŃȮ0) ĚŅĬĭĶŇľŅĶȮĴňĳŅĶĔŇěŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶħņŏĬŇĬĔŅĶľĸńĔĕŀĚŀĚėƢĔĶŒľƟŏĔŇħ
ĮĶŃĽŇĪīŇĳŅıȮŐĸŃėĸƞŀĚĨńĺȮŏĔŇħĮĶŃĽŇĪīŇįĸŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĵŉħĴńŗĬŒĬĴŅĨĶģŅĬėĺŅĴĩŌĔĨƟŀĚȮŐĸŃ
ėĺŅĴőĮĶƞĚŒĽȮŐĸŃĨĶĺěĽŀĭœħƟȮőħĵıńĥĬŅŐĸŃĺŅĚĶŃĭĭĔŅĶĭĶŇľŅĶĚŅĬĨŅĴĳŅĶĔŇěľĸńĔĕŀĚŀĚėƢĔĶŒľƟĭĶĶĸŋ
ŏĮƚŅľĴŅĵȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵĨƟĬĪŋĬĪňŗŏľĴŅŃĽĴȮŏĮƦĬœĮĨŅĴĮĶŃĴĺĸěĶŇĵīĶĶĴ ĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟ
ŀĚėƢĔĶŒľƟŏĔŇħėĺŅĴėĸƞŀĚĨńĺŏıŊŗŀŒľƟŏĔŇħėĺŅĴıŉĚıŀŒěĨŅĴĴŅĨĶģŅĬĔŅĶŒľƟĭĶŇĔŅĶĪňŗĨĔĸĚĶƞĺĴĔńĬȮĬņŀĚėƢĔĶ 
ĽŌƞĔŅĶŏĮƦĬȮHigh Efficiency & High Productivity Organization ĽĶƟŅĚŒľƟŀĚėƢĔĶŏĮƦĬĨƟĬŐĭĭŒľƟĔńĭŀĚėƢĔĶ
ĳŅėĶńģőħĵıńĥĬŅŀĚėƢĔĶĽŌƞȮModern Organization őħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĴňĨńĺŀĵƞŅĚįĸĔŅĶ
ħņŏĬŇĬĚŅĬĪňŗĽņėńĠȮħńĚĬňŘ 

ĽĺĪĝ,ȮœħƟěńħĪņĭĪĺŇŏėĶŅŃľƢėĺŅĴĶƞĺĴĴŊŀĔńĭıńĬīĴŇĨĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭȮCore technology ĕŀĚȮ

Agenda ĕŀĚĽĺĪĝ, ŏıŊŗŀŏĽĶŇĴĔŅĶĪņĚŅĬĕŀĚȮAgenda directors ěņĬĺĬȮ7ȮĝŋħȮěŅĔĔŅĶŏĝŊŗŀĴőĵĚģŅĬĕƟŀĴŌĸ

ĨƞŅĚȮŕȮĪňŗȮĽĺĪĝ,ȮŒĝƟĚŅĬŀĵŌƞȮĶƞĺĴĔńĭģŅĬĕƟŀĴŌĸĳŅĵĬŀĔŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮœħƟŐĔƞȮĕƟŀĴŌĸįĸĚŅĬĨňıŇĴıƢěŅĔȮ

SCOPUS ĕƟŀĴŌĸĽŇĪīŇĭńĨĶěŅĔȮDerwent Innovation ŐĸŃĕƟŀĴŌĸįĸŇĨĳńĦĤƢŐĸŃĨĸŅħěŅĔȮMINTEL ŏıŊŗŀěńħĪņ 

ŏĮƦĬĕƟŀŏĽĬŀŐĬŃŏĝŇĚĬőĵĭŅĵŒĬĔŅĶŒľƟŐĨƞĸŃȮAgenda ĬņěŋħŐĕŖĚŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚȮĽĺĪĝ,ȮœĮıńĥĬŅ

ėĺŅĴĶƞĺĴĴŊŀĔńĭıńĬīĴŇĨĶŒĬľńĺĕƟŀĪňŗĽŀħėĸƟŀĚĔńĭŐįĬĚŅĬĕŀĚȮAgenda œħƟħňĵŇŗĚĕŉŘĬȮȮ 

ĽĺĪĝ,ȮĴŋƞĚŏĬƟĬĔŅĶĵĔĶŃħńĭĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĭŋėėĸȮőħĵœħƟħņŏĬŇĬĔŅĶ /) ĪĭĪĺĬȮFunctional 

Competency ĨŅĴĔĸŋƞĴĨņŐľĬƞĚěņĬĺĬȮ15ȮĔĸŋƞĴȮŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅıŐĺħĸƟŀĴȮĳŅĶŃĚŅĬȮĪňŗĴňĔŅĶ

ĮĶńĭŏĮĸňŗĵĬŒľƟŏĮƦĬĮƤěěŋĭńĬȮĞŉŗĚįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴįŌƟĭĶŇľŅĶĶŃħńĭĽŌĚħƟŅĬȮHR &HR Top) ĽņľĶńĭ

ĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬȮCompetency ĮĶŃěņĮƖȮ0343Ȯ0) ıńĥĬŅĶŃĭĭȮIT ŒĬħƟŅĬĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶ

ĭŋėėĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮœħƟŐĔƞȮĔŅĶıńĥĬŅĶŃĭĭĔŅĶĶńĭĭŋėĸŅĔĶȮĔŅĶıńĥĬŅĶŃĭĭĔŅĶěƞŅĵėƞŅĨŀĭŐĪĬ 

ĔĸŋƞĴįŌƟĝƞĺĵĮĢŇĭńĨŇĚŅĬĺŇěńĵ-ĬńĔĺŇěńĵľĸńĚĮĶŇĠĠŅŏŀĔȮ&NCR)ȮĔŅĶıńĥĬŅĶŃĭĭĭŌĶĦŅĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĭŋėĸŅĔĶȮ 

ĪŋĔĮĶŃŏĳĪĕŀĚȮĽĺĪĝ,Ȯ&HR Big Database) ĞŉŗĚĽŅĴŅĶĩŏĶňĵĔĶŅĵĚŅĬĨŅĴĽńĚĔńħȮŐľĸƞĚŏĚŇĬȮĽńĠĝŅĨŇȮŐĸŃ 

ĮĶŃŏĳĪĕŀĚȮNCR œħƟĞŉŗĚĴňĔŅĶŏĮƕħŒĝƟĚŅĬŐĸƟĺȮĬŀĔěŅĔĬňŘŀĵŌƞĶŃľĺƞŅĚĔŅĶıńĥĬŅĶŃĭĭőŀĬĵƟŅĵĭŋėĸŅĔĶȮŐĸŃ 

ĶĺĭĶĺĴȮFeedback ěŅĔĔŅĶŒĝƟĶŃĭĭĨƞŅĚȮŕȮŏıŊŗŀĔŅĶıńĥĬŅĮĶńĭĮĶŋĚĶŃĭĭȮIT ŒĬĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĭŋėėĸ 

œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĵŇŗĚĕŉŘĬ 
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2,ȮįĸĔŅĶħņŏĬŇĬĚŅĬħƟŅĬĪĶńıĵŅĔĶ 
 

2,/ȮįĸĔŅĶŒĝƟěƞŅĵĚĭĮĶŃĴŅĦȮ&ĕƟŀĴŌĸȮĦȮĺńĬĪňŗȮ1.ȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 

ĽĺĪĝ,ȮœħƟĶńĭŀĬŋĴńĨŇŐįĬĶŅĵěƞŅĵĮĶŃěņĮƖȮ0343ȮěŅĔȮĔĺĪĝ,Ȯ&ĔŅĶĮĶŃĝŋĴȮĔĺĪĝ,ȮėĶńŘĚĪňŗȮ3-0342Ȯ 
ĺńĬĪňŗȮ/7ȮĔĶĔġŅėĴȮ0342'ȮĶĺĴĪńŘĚĽŇŘĬȮěņĬĺĬȮ7,/66,..ȮĸƟŅĬĭŅĪȮőħĵŏĮƦĬĚĭĭŋėĸŅĔĶȮ0,60.,..ȮĸƟŅĬĭŅĪȮ 
ĚĭħņŏĬŇĬĔŅĶȮ1,/01,..ȮĸƟŅĬĭŅĪȮĶŅĵěƞŅĵĨŅĴĶŅĵĔŅĶŀŋħľĬŋĬŏĜıŅŃĔŇěȮ1,...,..ȮĸƟŅĬĭŅĪȮŐĸŃœħƟĶńĭŀĬŋĴńĨŇ
ŐįĬĶŅĵěƞŅĵŏĚŇĬĸĚĪŋĬŒĬĭĶŇļńĪĶƞĺĴĪŋĬȮNASTDA Holding ŐĸŃŏĚŇĬĔŌƟħŀĔŏĭňŘĵĨŗņȮ023,..ȮĸƟŅĬĭŅĪȮ 

ĦȮœĨĶĴŅĽĪňŗȮ2ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňįĸĔŅĶŒĝƟěƞŅĵĚĭĭŋėĸŅĔĶȮ0,6/.,1.ȮĸƟŅĬĭŅĪȮ 
ėŇħŏĮƦĬĶƟŀĵĸŃȮ77,44ȮĕŀĚŐįĬȮĴňįĸĔŅĶŒĝƟěƞŅĵĚĭħņŏĬŇĬĔŅĶȮ3,058.34ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬĶƟŀĵĸŃȮ97,73 
ĕŀĚŐįĬȮĴňįĸĔŅĶŒĝƟěƞŅĵĨŅĴĶŅĵĔŅĶŀŋħľĬŋĬŏĜıŅŃĔŇěȮ/,791,78ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬĶƟŀĵĸŃȮ46,39ȮĕŀĚŐįĬȮŐĸŃĴň
įĸĔŅĶŒĝƟěƞŅĵĨŅĴĶŅĵĔŅĶĶŅĵěƞŅĵŏĚŇĬĸĚĪŋĬŒĬĭĶŇļńĪĶƞĺĴĪŋĬȮNASTDA Holding ŐĸŃŏĚŇĬĔŌƟħŀĔŏĭňŘĵĨŗņȮ52,32Ȯ 
ĸƟŅĬĭŅĪȮėŇħŏĮƦĬĶƟŀĵĸŃȮ01,34ȮĕŀĚŐįĬȮőħĵĶĺĴȮĽĺĪĝ,ȮĴňįĸĔŅĶŒĝƟěƞŅĵĚĭĮĶŃĴŅĦĪńŘĚĽŇŘĬȮ5,912,76ȮĸƟŅĬĭŅĪȮ
ėŇħŏĮƦĬĶƟŀĵĸŃȮ66,12ȮĕŀĚŐįĬĶŅĵěƞŅĵȮ7,/66,..ȮĸƟŅĬĭŅĪȮħńĚĨŅĶŅĚĪňŗȮ0 

 
ĨŅĶŅĚĪňŗȮ0ȮĔŅĶŒĝƟěƞŅĵĚĭĮĶŃĴŅĦĨŅĴŐįĬĶŅĵěƞŅĵĚĭĮĶŃĴŅĦȮ&ľĬƞĺĵȮ: ĸƟŅĬĭŅĪ' 

 
ĶŅĵĔŅĶ 

 

 
ŐįĬ įĸĔŅĶŒĝƟěƞŅĵěĶŇĚ 

įĸĔŅĶŒĝƟěƞŅĵěĶŇĚ
ŏĪňĵĭŐįĬȮ&%) 

/,ȮĶŅĵěƞŅĵĚĭĭŋėĸŅĔĶ 0*60.,..Ȯ 0,6/.,1.Ȯ 77,44 

0,ȮĶŅĵěƞŅĵĚĭħņŏĬŇĬĔŅĶ 1*/01,..Ȯ 3,058.34  97.93 
ȮȮ0,/ȮŐįĬĚŅĬĔŅĶĵĔĶŃħńĭĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĳŅĵŒĨƟ 
ȮȮȮȮȮȮȮȮőĴŏħĸŏĻĶļģĔŇě BCG/AI 

/*15.,..Ȯ 1,416.75  103.41 

  0,0ȮŐįĬĚŅĬĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŀĭĽĬŀĚĨƞŀ 
ȮȮȮȮȮȮȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

/*.43,..Ȯ 978.73  91.90 

ȮȮ0,1ȮŐįĬĚŅĬĔŅĶıńĥĬŅŏĕĨĬĺńĨĔĶĶĴĶŃŏĭňĵĚŏĻĶļģĔŇěıŇŏĻļ 
ȮȮȮȮȮȮȮȮĳŅėĨŃĺńĬŀŀĔȮ&EECi) 

05.,..Ȯ 244.58  90.58 

ȮȮ0,2ȮŐįĬĚŅĬħƟŅĬĔŅĶĭĶŇľŅĶȮĽĬńĭĽĬŋĬȮŐĸŃĭĶŇĔŅĶĔĸŅĚ 2/6,..Ȯ 418.28  100.07 

1,ȮĶŅĵěƞŅĵĨŅĴĶŅĵĔŅĶŀŋħľĬŋĬŏĜıŅŃĔŇě 1*...,..Ȯ 1,991.78  66.39 
2,ȮĶŅĵěƞŅĵŏĚŇĬĸĚĪŋĬŒĬĭĶŇļńĪĶƞĺĴĪŋĬȮNASTDA Holding  
ȮȮȮȮŐĸŃŏĚŇĬĔŌƟħŀĔŏĭňŘĵĨŗņ 

023,..Ȯ 52.34  21.36 

ĶĺĴĚĭĮĶŃĴŅĦĪńŘĚĽŇŘĬ 7*/66,..Ȯ 7,912.76  86.12 
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2,0ȮįĸĔŅĶľŅĶŅĵœħƟěŅĔĔŅĶħņŏĬŇĬĚŅĬȮ&ĕƟŀĴŌĸȮĦȮĺńĬĪňŗȮ1.ȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 

ĽĺĪĝ,ȮœĴƞĴňıńĬīĔŇěĪňŗěŃĨƟŀĚĴŋƞĚľŅĶŅĵœħƟľĶŊŀĪņĔņœĶĽŌĚĽŋħŏĝƞĬŏħňĵĺĔńĭĭĶŇļńĪŏŀĔĝĬȮŀĵƞŅĚœĶĔŖĨŅĴ
ĶŅĵœħƟěŃŏĮƦĬĨńĺĭƞĚĝňŘėŋĦėƞŅĚŅĬŐĸŃĔŅĶĵŀĴĶńĭŒĬįĸĚŅĬĕŀĚȮĽĺĪĝ,ȮŀňĔĪńŘĚĽŅĴŅĶĩĬņĶŅĵœħƟĔĸńĭĴŅĝƞĺĵ
ıńĥĬŅĚŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻŐĸŃıńĥĬŅ
ėŋĦĳŅıĝňĺŇĨĕŀĚėĬœĪĵĨƞŀœĮ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĨńŘĚŏĮƚŅľĴŅĵĪňŗěŃĴňĶŅĵœħƟĨŅĴĪňŗœħƟĶńĭŀĬŋĴńĨŇěŅĔȮĔĺĪĝ,ȮŏĪƞŅĔńĭȮ
0,44.,..ȮĸƟŅĬĭŅĪȮőħĵŏĮƦĬĶŅĵœħƟěŅĔėĺŅĴĽŅĴŅĶĩȮ0*40.ȮĸƟŅĬĭŅĪȮŐĸŃĶŅĵœħƟŀŊŗĬȮŕȮ2.Ȯ 
ĸƟŅĬĭŅĪȮőħĵŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343ȮĽĺĪĝ,ȮĴňĶŅĵœħƟĪńŘĚĽŇŘĬȮěņĬĺĬȮ0,./4,7/ȮĸƟŅĬĭŅĪȮėŇħŏĮƦĬĶƟŀĵĸŃȮ
53,60ȮĕŀĚŐįĬȮőħĵĶŅĵœħƟĽƞĺĬŒľĠƞŏĮƦĬĶŅĵœħƟŀŋħľĬŋĬŏıŊŗŀĔŅĶĺŇěńĵȮěŅĔĔŀĚĪŋĬĽƞĚŏĽĶŇĴĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴȮěņĬĺĬȮ102ȮĸƟŅĬĭŅĪȮŐĸŃĚĭĔĸŅĚőėĶĚĔŅĶŏıŊŗŀĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵőĴŏħĸŏĻĶļģĔŇěȮBCG 
ěņĬĺĬȮ05,40ȮĸƟŅĬĭŅĪ 

ĨŅĶŅĚĪňŗȮ1ȮĶŅĵœħƟŐĵĔĨŅĴĮĶŃŏĳĪ 
ĶŅĵĶńĭŐĵĔĨŅĴĮĶŃŏĳĪ ěņĬĺĬŏĚŇĬȮ&ĸƟŅĬĭŅĪ' įĸĶŅĵœħƟŏĪňĵĭ

ŐįĬ (%) ŐįĬ įĸ 

/,      ĔŇěĔĶĶĴıŊŘĬģŅĬ 0*04.... 1,718.69 76.05% 

ŀŋħľĬŋĬĶńĭ /*24.... 922.40 63.18% 

ĶńĭěƟŅĚ-ĶƞĺĴĺŇěńĵ 00.... 204.57 92.99% 

ĸŇĕĽŇĪīŇś-ĽŇĪīŇĮĶŃőĵĝĬƢ 3.... 31.82 63.64% 

ĭĶŇĔŅĶŏĪėĬŇė-ĺŇĝŅĔŅĶ 02.... 300.64 125.27% 

İƗĔŀĭĶĴ-ĽńĴĴĬŅ-ĬŇĪĶĶĻĔŅĶ 5.... 55.76 79.66% 

ėƞŅŏĝƞŅŐĸŃĭĶŇĔŅĶĽĩŅĬĪňŗ 00.... 203.5 92.50% 

0,      ĬőĵĭŅĵĶńģȮ-ȮĽĺĪĝ, 14.... 352.07 97.80% 

ŏĚŇĬĽĬńĭĽĬŋĬĔŅĶıńĥĬŅ ĺȮŐĸŃȮĪȮŏıŊŗŀĔŅĶıńĥĬŅĪńĔļŃȮŏĪėőĬőĸĵňȮŐĸŃ
ĬĺńĨĔĶĶĴ  

14.... 

..23 

97.80% ľĬƞĺĵĳŅėĶńģ (Block Grant) 351.62 

ĚĭĮĶŃĴŅĦŏıŇŗĴŏĨŇĴĶŃľĺƞŅĚĮƖ 

ĶĺĴĶŅĵœħƟěŅĔėĺŅĴĽŅĴŅĶĩ (/')&0' 0*40.... 2,070.76 74.02% 

1,      ŀŊŗĬŕȮŏĝƞĬȮħŀĔŏĭňŘĵȮėƞŅĮĶńĭȮŏĭŖħŏĨĸŖħ 2.... (53.83)* -/34.61% 

ĶĺĴĶŅĵœħƟĪńŘĚĽŇŘĬ (/')&0')&1' 0*44.... 2,016.71 73.82% 

* ŏĚŇĬŏľĸŊŀěƞŅĵĽƞĚėŊĬȮĽņĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬȮ&ĽĬı,'Ȯ72.1. ĸƟŅĬĭŅĪȮ*ȮĬńĔŏĶňĵĬĪŋĬĶńģĭŅĸ  

  (ĽĮ,ŀĺ,) 25.75 ĸƟŅĬĭŅĪ ŐĸŃĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ĽĔĽĺ,'Ȯ7,15 ĸƟŅĬĭŅĪ 
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2,1ȮĽĩŅĬĳŅıħƟŅĬĭŋėĸŅĔĶȮ&ĕƟŀĴŌĸȮĦȮĺńĬĪňŗȮ1.ȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 

ĽĺĪĝ,ȮŏĽĬŀĕŀĔĶŀĭŀńĨĶŅĔņĸńĚėĬŏıŊŗŀĮĢŇĭńĨŇĚŅĬŒľƟĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨŅĴŐįĬĔĸĵŋĪīƢȮĽĺĪĝ,Ȯ 
ĨƞŀȮĔĺĪĝ,ȮœĺƟĪňŗȮ1,16.ȮėĬȮŀńĨĶŅĔņĸńĚėĬĕŀĚȮĽĺĪĝ,ȮŏĨŇĭőĨŀĵƞŅĚĨƞŀŏĬŊŗŀĚĴŅĨĸŀħȮĬńĭĨńŘĚŐĨƞŏĶŇŗĴħņŏĬŇĬĔŅĶȮŒĬ
ĮƖȮı,Ļ,Ȯ0312ȮěŅĔĭŋėĸŅĔĶěņĬĺĬŏĶŇŗĴĨƟĬľĸńĔĶƟŀĵėĬŏĮƦĬľĸńĔıńĬŒĬĶŃĵŃŏĺĸŅĮĶŃĴŅĦȮ/0ȮĮƖȮőħĵȮĽĺĪĝ,Ȯ
ĕĵŅĵĕŀĭŏĕĨĚŅĬĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ 

ĦȮĽŇŘĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0343Ȯ&ĕƟŀĴŌĸȮĦȮ1.ȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343'ȮĽĺĪĝ,ȮĴňěņĬĺĬĭŋėĸŅĔĶĪńŘĚĽŇŘĬȮ
1,.45ȮėĬȮħńĚĶŌĮĪňŗȮ5 

 
ĶŌĮĪňŗȮ5ȮŀńĨĶŅĭŋėĸŅĔĶȮĽĺĪĝ,ȮĨŅĴĮƖĚĭĮĶŃĴŅĦ 

 

ŏĴŊŗŀıŇěŅĶĦŅěņĬĺĬĭŋėĸŅĔĶĕŀĚȮĽĺĪĝ,ȮŒĬĴŇĨŇĨƞŅĚȮŕȮŐĽħĚŒľƟŏľŖĬĺƞŅȮĽĺĪĝ,ȮœħƟŏĨĶňĵĴėĺŅĴıĶƟŀĴ 
ĕŀĚĭŋėĸŅĔĶȮŏıŊŗŀĽĶƟŅĚĚŅĬĺŇěńĵȮıńĥĬŅȮŐĸŃĚŅĬĪŅĚħƟŅĬŏĪėĬŇėŏĮƦĬĽņėńĠȮőħĵĴňĭŋėĸŅĔĶŒĬĽŅĵĺŇěńĵŐĸŃ
ĺŇĝŅĔŅĶȮěņĬĺĬȮ0,/72ȮėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ5/,28ȮĕŀĚĭŋėĸŅĔĶĪńŘĚľĴħȮŐĸŃĭŋėĸŅĔĶĪňŗœĴƞŒĝƞĽŅĵĺŇěńĵŐĸŃ
ĺŇĝŅĔŅĶȮěņĬĺĬȮ675ȮėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ06,72ȮĕŀĚĭŋėĸŅĔĶĪńŘĚľĴħ  
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ĽńħĽƞĺĬĭŋėĸŅĔĶŒĬĽŅĵĺŇěńĵŐĸŃĺŇĝŅĔŅĶĨƞŀĽŅĵĽĬńĭĽĬŋĬȮŏĪƞŅĔńĭȮ1,24Ȯ8Ȯ/ȮȮ 

 
ĶŌĮĪňŗȮ6ȮŀńĨĶŅĭŋėĸŅĔĶȮĽĺĪĝ,ȮĨŅĴľĬƞĺĵĚŅĬȮŐĸŃĔĸŋƞĴĨņŐľĬƞĚȮ&ĕƟŀĴŌĸȮĦȮĺńĬĪňŗȮ1.ȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0343' 

 

ŏĴŊŗŀıŇěŅĶĦŅěņĬĺĬĭŋėĸŅĔĶĕŀĚȮĽĺĪĝ,ȮŒĬĴŇĨŇĺŋĥŇĔŅĶĻŉĔļŅıĭĺƞŅȮĽĺĪĝ,ȮĴňĭŋėĸŅĔĶŒĬĶŃħńĭ 
ĮĶŇĠĠŅŏŀĔȮŐĸŃĮĶŇĠĠŅőĪȮėŇħŏĮƦĬĶƟŀĵĸŃȮ48.17ȮĕŀĚĭŋėĸŅĔĶĪńŘĚľĴħȮħńĚĶŌĮĪňŗȮ7 

 
 

ĶŌĮĪňŗȮ7ȮŀńĨĶŅĔņĸńĚėĬěņŐĬĔĨŅĴĺŋĥŇĔŅĶĻŉĔļŅ 
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ĬŀĔěŅĔĬňŘȮľŅĔěņŐĬĔĭŋėĸŅĔĶĕŀĚȮĽĺĪĝ,ȮĨŅĴĮĶŃŏĳĪĔŅĶěƟŅĚȮ&ıĬńĔĚŅĬŐĸŃıĬńĔĚŅĬőėĶĚĔŅĶ'Ȯ
ĔĸƞŅĺėŊŀȮĴňıĬńĔĚŅĬȮěņĬĺĬĪńŘĚĽŇŘĬȮ0,567ȮėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ71ȮŐĸŃıĬńĔĚŅĬőėĶĚĔŅĶȮěņĬĺĬĪńŘĚĽŇŘĬȮ080ȮėĬȮ
ėŇħŏĮƦĬĶƟŀĵĸŃȮ9 

 
ĶŌĮĪňŗȮ/.ȮŀńĨĶŅĔņĸńĚėĬěņŐĬĔĨŅĴĮĶŃŏĳĪĔŅĶěƟŅĚ 

ĽņľĶńĭȮTurnover rate ĕŀĚĭŋėĸŅĔĶȮĽĺĪĝ,Ȯ&ıĬńĔĚŅĬŐĸŃıĬńĔĚŅĬőėĶĚĔŅĶ'ȮŒĬĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
0343Ȯ&ĦȮ1.ȮĔńĬĵŅĵĬȮ0343'ȮŏĪƞŅĔńĭȮ5.25%ȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ//ȮŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
0341Ȯ&3.10%'ȮŒĬĶŃĵŃŏĺĸŅŏħňĵĺĔńĬȮıĭĺƞŅȮTurnover rate ĕŀĚĮƖĚĭĮĶŃĴŅĦȮ0343ȮŏıŇŗĴĕŉŘĬȮŐĸŃľŅĔ
ŏĮĶňĵĭŏĪňĵĭŒĬĶŃĵŃŏĺĸŅŏħňĵĺĔńĬĔńĭĮƖĚĭĮĶŃĴŅĦȮ0342Ȯ&3.12%'ȮıĭĺƞŅȮTurnover rate ĕŀĚĮƖĚĭĮĶŃĴŅĦȮ
ı,Ļ,Ȯ0343ȮŏıŇŗĴĕŉŘĬŏĪƞŅĔńĭȮ2.13#Ȯ&5.25%ȮůȮ3.12%'Ȯ 

 
ĶŌĮĪňŗȮ//ȮTurnover rate ĕŀĚĭŋėĸŅĔĶȮĽĺĪĝ,ȮĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ033/ȮůȮ0343 

2767, 91%

280, 9%
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ěŜŅĬĺĬĭŋėĸŅĔĶıƟĬĽĳŅıȮ&ėĬ'
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Ĕ,ȮĶŅĵĝŊŗŀĭĪėĺŅĴĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇȮěņĬĺȮ767ȮĜĭńĭ 

ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

1 3 Biotech A novel low temperature active 
maltooligosaccharides-forming amylase from 
Bacillus koreensis HL12 as biocatalyst for 
maltooligosaccharide production 

IF2021=2.893 

2 3 Biotech Enhancement of catalytic activity and alkaline 
stability of cellobiohydrolase by structure-based 
protein engineering 

IF2021=2.893 

3 3 Biotech Profiling multi-enzyme activities of Aspergillus 
niger strains growing on various agro-industrial 
residues 

IF2021=2.893 

4 ACS Applied Bio 
Materials 

Chondrogenic Differentiation of Human 
Mesenchymal Stem Cells and Macrophage 
Polarization on 3D-Printed Poly 

(ʁ -caprolactone)/Poly(3-hydroxybutyrate-co-3-
hydroxyvalerate) Blended Scaffolds with Different 
Secondary Porous Structures 

3.25 

5 ACS Applied Bio 
Materials 

PEGylated Aza-BODIPY Nanoparticles for 
Photothermal Therapy 

3.25 

6 ACS Applied Bio 
Materials 

What Happens When a Complementary DNA 
Meets miR-29a Cancer Biomarker in Complex with 
a Graphene Quantum Dot 

3.25 

7 ACS Applied Energy 
Materials 

Flexible Thermoelectric Paper and Its 
Thermoelectric Generator from Bacterial 
Cellulose/Ag2Se Nanocomposites 

6.024 

8 ACS Applied Energy 
Materials 

Rational Design of Metal-free Doped Carbon 
Nanohorn Catalysts for Efficient Electrosynthesis 
of H2O2 from O2 Reduction 

6.024 

9 ACS Applied Materials & 
Interfaces 

Design of Nanostructured Protective Coatings with 
a Sensing Function 

9.229 



189 
 

ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

10 ACS Applied Materials & 
Interfaces 

Promoting Electrochemical Performance of 
Ti3C2O2 MXene-Based Electrodes of Alkali-Ion 
Batteries via S Doping: Theoretical Insight 

9.229 

11 ACS Applied Nano 
Materials 

Bifunctional MoS2/TiO2 Nanoparticles for 
Hydrodeoxygenation of Oleic Acid and 
Photodegradation of Carbonaceous Deposits 

5.097 

12 ACS Applied Nano 
Materials 

Biocompatible Degradable Hollow Nanoparticles 
from Curable Copolymers of Polylactic Acid for 
UV-Shielding Cosmetics 

5.097 

13 ACS Applied Nano 
Materials 

DNA-Based Gold Nanoparticle Sensor for Bladder 
Cancer Detection 

5.097 

14 ACS Applied Nano 
Materials 

Nanoporous Magnetic Carbon Nanofiber Aerogels 

with Embedded -hFe/ɹ-Fe CoreůShell 
Nanoparticles for Oil Sorption and Recovery 

5.097 

15 ACS Applied Nano 
Materials 

Polydopamine-Based Nanoparticles for Safe 
Sunscreen Protection Factor Products with 
Enhanced Performance 

5.097 

16 ACS Applied Nano 
Materials 

Stable Lignin-Rich Nanofibers for Binder-Free 
Carbon Electrodes in Supercapacitors 

5.097 

17 ACS Applied Nano 
Materials 

Surface Modification of Magnesium Ferrite 
Nanoparticles for Selective and Sustainable 
Remediation of Congo Red 

5.097 

18 ACS Catalysis High-Performance Binary MoůNi Catalysts for 
Efficient Carbon Removal during Carbon Dioxide 
Reforming of Methane 

13.084 

19 ACS Catalysis PhotoůThermo-Dual Catalysis of Levulinic Acid 

and Levulinate Ester to -ɹValerolactone 

13.084 

20 ACS Chemical Biology Qrpsarsp_jȮGlqgefrȮglrmȮCddcargtcȮGlfg`grmpqŲȮ@glbgleȮ
to Toxoplasma gondii Dihydrofolate Reductase 
Thymidylate Synthase 

IF2020=5.1 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

21 ACS Chemical Biology Structure Guided Design of Bacteriophage Q ̡
Mutants as Next Generation Carriers for Conjugate 
Vaccines 

IF2020=5.1 

22 ACS Omega Chemometric Analysis of a Ternary Mixture of 
Caffeine, Quinic Acid, and Nicotinic Acid by 
Terahertz Spectroscopy 

IF2021=4.132 

23 ACS Omega Effects of Mg, Ca, Sr, and Ba Dopants on the 
Performance of La2O3 Catalysts for the Oxidative 
Coupling of Methane 

IF2021=4.132 

24 ACS Omega Enhanced Solar Reflectance and 
Superhydrophobic Properties of Functionalized 
Silica-Coated Copper Phthalocyanine Pigments by 
the SolůGel Process 

IF2021=4.132 

25 ACS Omega Functionalized Boron Nanoparticles as Potential 
Promising Antimalarial Agents 

IF2021=4.132 

26 ACS Omega Spirooxazine-Based Dual-Sensing Probe for 
Colorimetric Detection of Cu2+ and Fe3+ and Its 
Application in Drinking Water and Rice Quality 
Monitoring 

IF2021=4.132 

27 ACS Omega Tuning the Dielectric Constant and Surface 
Engineering of a BaTiO3/Porous PDMS Composite 
Film for Enhanced Triboelectric Nanogenerator 
Output Performance 

IF2021=4.132 

28 ACS omega Utilizing Quantitative Proteomics to Identify 
Species-Specific Protein Therapeutic Targets for 
the Treatment of Leishmaniasis 

IF2021=4.132 

29 ACS Sensors Gravity-Driven Microfluidic Siphons: Fluidic 
Characterization and Application to Quantitative 
Immunoassays 

IF2020=7.711 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

30 ACS Sustainable 
Chemistry & Engineering 

Boosting the Power Output of a Cement-Based 
Triboelectric Nanogenerator by Enhancing 
Dielectric Polarization with Highly Dispersed 
Carbon Black Nanoparticles toward Large-Scale 
Energy Harvesting from Human Footsteps 

8.198 

31 Advanced Fiber 
Materials 

Gamma(Ὓ)-MnO2/rGO Fibered Cathode 
Fabrication from Wet Spinning and Dip Coating 
Techniques for Cable-Shaped Zn-Ion Batteries 

12.958 

32 Advanced Materials 
Interfaces 

Interfacially Enhanced Stability and 
Electrochemical Properties of C/SiOx 
Nanocomposite Lithium-Ion Battery Anodes 

6.389 

33 Advanced Materials 
Technologies 

Thread-Based Wristwatch Sensing Device for 
Noninvasive and Simultaneous Detection of 
Glucose and Lactate 

7.848 

34 Agronomy-Basel Genome-Wide Association Study (GWAS) Reveals 
an SNP Associated with Waxy Trait and 
Development of a Functional Marker for 
Predicting Waxy Maize (Zea mays L. var. ceratina) 

4.639 

35 Agronomy-Basel Novel Small Antimicrobial Peptides Extracted 
from Agricultural Wastes Act against 
Phytopathogens but Not Rhizobacteria 

4.639 

36 Agronomy-Basel OsVTC1-1 RNAi Mutant with Reduction of 
Ascorbic Acid Synthesis Alters Cell Wall Sugar 
Composition and Cell Wall Associated Proteins 

4.639 

37 Agronomy-Basel Root Characterization of Myanmar Upland and 
Lowland Rice in Relation to Agronomic and 
Physiological Traits under Drought Stress 
Condition 

4.639 

38 Alzheimer's Research 
and Therapy 

An explainable self-attention deep neural 
network for detecting mild cognitive impairment 
using multi-input digital drawing tasks 

8.823 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

39 American Journal of 
Transplantation 

Comparison of the immunogenicity of ChAdOx1 
nCoV-19 vaccine against the wild-type and delta 
variants in kidney transplant recipients and 
healthy volunteers 

IF2021=9.369 

40 American Journal of 
Veterinary Research 

Tuberculosis detection in nonhuman primates is 
enhanced by use of testing algorithms that 

include an interferon-ɹ  release assay 

1.156 

41 American Society for 
Microbiology (United 
States) 

Mathematical Modeling for Evaluating Inherent 
Parameters Affecting UVC Decontamination of 
Indicator Bacteria 

IF2021=5.005 

42 American Society for 
Microbiology (United 
States) 

New insights into antimalarial chemopreventive 
activity of antifolates 

IF2020=5.191 

43 Analytical and 
Bioanalytical Chemistry 

Target amplification-free detection of urinary 
microRNA for diabetic nephropathy diagnosis with 
electrocatalytic reaction 

4.142 

44 Analytical Biochemistry Resazurin rapid screening for antibacterial 
activities of organic and inorganic nanoparticles: 
Potential, limitations and precautions 

3.365 

45 Analytical Methods Detection of a miRNA biomarker for cancer 
diagnosis using SERS tags and magnetic 
separation 

IF2021=3.532 

46 Analytical Methods Fabrication of paper-based SERS substrate using a 
simple vacuum filtration system for pesticides 
detection 

IF2021=3.532 

47 Analytical Methods Fast, sensitive and selective simultaneous 
determination of paraquat and glyphosate 
herbicides in water samples using a compact 
electrochemical sensor 

IF2021=3.532 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

48 Analytical Methods Tunable surface plasmon resonance enhanced 
fluorescence via the stretching of a gold 
quantum dot-coated aluminum-coated 
elastomeric grating substrate 

IF2021=3.532 

49 Animals Echocardiography and MALDI-TOF Identification 
of Myosin-Binding Protein C3 A74T Gene 
Mutations Involved Healthy and Mutated Bengal 
Cats 

2.752 

50 Animals Effects of Cyclic Thermal Stress at Later Age on 
Production Performance and Meat Quality of 
Fast-Growing, Medium-Growing and Thai Native 
Chickens 

2.752 

51 Animals Improvement of Moist Heat Resistance of 
Ascorbic Acid through Encapsulation in Egg Yolk-
Chitosan Composite: Application for Production 
of Highly Nutritious Shrimp Feed Pellets 

2.752 

52 Animals Isolation and Characterization of Mannanase-
Producing Bacteria for Potential Synbiotic 
Application in Shrimp Farming 

2.752 

53 Antibiotics-Basel Antimicrobial Activity Enhancers: Towards Smart 
Delivery of Antimicrobial Agents 

4.639 

54 Antibiotics-Basel Antimicrobial Susceptibility of Streptococcus suis 
Isolated from Diseased Pigs in Thailand, 2018ů
2020 

4.639 

55 Antonie van 
Leeuwenhoek, 
International Journal of 
General and Molecular 
Microbiology 

Diversity of the culturable lichen-derived 
actinobacteria and the taxonomy of 
Streptomyces parmotrematis sp. nov. 

2.271 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

56 Antonie van 
Leeuwenhoek, 
International Journal of 
General and Molecular 
Microbiology 

Streptomyces spinosus sp. nov. and 
Streptomyces shenzhenensis subsp. oryzicola 
subsp. nov. endophytic actinobacteria isolated 
from Jasmine rice and their genome mining for 
potential as antibiotic producers and plant 
growth promoters 

2.271 

57 Applied Acoustics Blind estimation of speech transmission index 
and room acoustic parameters based on the 
extended model of room impulse response 

2.639 

58 Applied Catalysis B: 
Environmental 

Cooperatively enhanced coking resistance via 
boron nitride coating over Ni-based catalysts for 
dry reforming of methane 

19.503 

59 Applied Microbiology 
and Biotechnology 

Supplementation of ex situ produced biofocs 
improves immune response against AHPND in 
Pacifc whiteleg shrimp (Litopenaeus vannamei) 
postlarvae 

IF2020=4.813 

60 Applied Optics Mobile-device-based two-dimensional 
measurement for estimating the embryo and 
endosperm areas of brown rice 

1.98 

61 Applied Optics Numerical investigation of a light delivery device 
using metal/insulator/metal with a 3D linear 
taper waveguide and an input grating for heat-
assisted magnetic recording 

1.980 

62 Applied Physics Express Facile activation of a GaAs substrate with 
electron beam irradiation for THz 
photoconductive antenna 

2.819 

63 Applied Sciences-Basel Comparison of the Wrist Range of Motion 
Measurement between Inertial Measurement Unit 
Glove, Smartphone Device and Standard 
Goniometer 

2.838 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

64 Applied Sciences-Basel Trusted Electronic Contract for Enabling  
Peer-to-Peer HPC Resource Sharing 

2.838 

65 Applied Surface Science Design and fabrication of zinc oxide-graphene 
nanocomposite for gas sensing applications 

6.707 

66 Applied Surface Science Effect of PdO-PdO2 coreůshell nanocatalysts on 
hydrogen sensing performances of flame-made 
spinel Zn2SnO4 nanoparticles 

6.707 

67 Applied Surface Science Phase evolution in annealed Ni-doped WO3 
nanorod films prepared via a glancing angle 
deposition technique for enhanced 
photoelectrochemical performance 

6.707 

68 Applied Surface Science Phase speciation and surface analysis of copper 
phosphate on high surface area silica support by 
in situ XAS/XRD and DFT: Assessment for guaiacol 
hydrodeoxygenation 

6.707 

69 Applied Surface Science Selective H2S gas sensors based on ohmic hetero-
interface of Au-functionalized WO3 nanowires 

6.707 

70 Applied Surface Science Theoretical insight on why N-vacancy promotes 
the selective CO2 reduction to ethanol on NiMn 
doped graphitic carbon nitride sheets 

6.707 

71 Aquaculture  An RT-RPA-Cas12a platform for rapid and 
sensitive detection of tilapia lake virus 

4.242 

72 Aquaculture  Culture medium from a marine endophytic 
fungus protects shrimp against acute 
hepatopancreatic necrosis disease (AHPND) 

4.242 

73 Aquaculture  Detection of nervous necrosis virus RGNNV 
genotype in pearl gentian grouper (Epinephelus 

lanceolatus ᶑ × E. fuscoguttatus ᶏ) fry imported 
to Thailand 

4.242 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

74 Aquaculture  Impacts of oxygen and ozone nanobubbles on 
bacteriophage in aquaculture system 

4.242 

75 Aquaculture Reports Molecular characterization of biosynthesis of 
polyunsaturated fatty acids during different 
developmental stages in the copepod 
Apocyclops royi 

3.216 

76 Aquaculture Reports Probiotics expressing double-stranded RNA 
targeting VP28 efficiently protect shrimps from 
WSSV infection 

3.216 

77 Aquaculture Research Immunoproteomic identification of OmpA with 
potential stimulation of serum-specific antibody 
in Nile tilapia (Oreochromis niloticus) and its 
ability to protect against Edwardsiella ictaluri 
infection 

2.082 

78 Aquaculture Research Targeting quorum sensing and biofilm formation 
in the control of Vibrio harveyi infections in 
Penaeus vannamei 

2.082 

79 Arabian Journal of 
Chemistry 

Preparation of purified spent coffee ground and 
its reinforcement in natural rubber 

5.165 

80 Arabian Journal of 
Chemistry 

Synthesis of Na2WO4-MnxOy supported on SiO2 or 
La2O3 as fiber catalysts by electrospinning for 
oxidative coupling of methane 

5.165 

81 Archives of Civil and 
Mechanical Engineering 

Experimental investigations and FE modeling 
considering microstructural inhomogeneity of 
laser welded steel?aluminum joints 

4.042 

82 Archives of Metallurgy 
and Materials 

The Investigation of Ground Granulated Blast 
Furnace Slag Geopolymer at High Temperature 
by Using Electron Backscatter Diffraction Analysis 

0.767 

83 Archives of Oral Biology Mutations in LRP6 highlight the role of WNT 
signaling in oral exostoses and dental anomalies 

2.633 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

84 Archives of Oral Biology Prevalence and susceptibility profiles of oral 
yeast species isolated from a healthy adult Thai 
cohort 

2.633 

85 Atmosphere Characteristics of PM10 Levels Monitored in 
Bangkok and Its Vicinity Areas, Thailand 

2.686 

86 Behavioural Neurology Serum Glycoproteomics and Identification of 
Nmrclrg_jȮKcaf_lgqkqȮSlbcpjwgleȮ?jxfcgkcpŲqȮ
Disease 

3.342 

87 Beilstein J. Org. Chem. Sesquiterpenes from the soil-derived fungus 
Trichoderma citrinoviride PSU-SPSF346 

2.883 

88 Biocatalysis and 
Agricultural 
Biotechnology 

Optimization and characterization of immobilized 
laccase on titanium dioxide nanostructure and its 
application in removal of Remazol Brilliant Blue R 

3.281 

89 Biochemical engineering 
journal 

Enhanced surface display efficiency of  

-̡glucosidase in Saccharomyces cerevisiae by 
disruption of cell wall protein-encoding genes 
YGP1 and CWP2 

IF2020=3.978 

90 Biochemical Genetics Assessing Genetic Diversity of Wild Populations 
and Different Color Varieties for Genetic 
Improvement of Siamese Fighting Fish Betta 
splendens in Thailand 

IF2021=2.220 

91 Biochimica et 
Biophysica Acta - 
General Subjects 

Self-calcifying lipid nanocarrier for bone tissue 
engineering 

3.770 

92 BioData Mining mSRFR: a machine learning model using 
microalgal signature features for ncRNA 
classification 

IF2020=2.522 

93 Bioelectrochemistry Electrochemical detection of matrix 
metalloproteinase-7 using an immunoassay on a 
methylene blue/2D MoS2/graphene oxide 
electrode 

5.373 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

94 Biologia (Poland) Arbuscular mycorrhizal fungi modulate 
physiological and morphological adaptations in 
para rubber tree (Hevea brasiliensis) under water 
deficit stress 

1.35 

95 Biological Control Efficacy of sugar excipients on lyophilized C22 
phage infectivity evaluated by atomic force 
microscopy 

IF2020=3.687 

96 Biology-Basel Comparative Analysis and Phylogenetic 
Relationships of Ceriops Species (Rhizophoraceae) 
and Avicennia lanata (Acanthaceae): Insight into 
the Chloroplast Genome Evolution between 
Middle and Seaward Zones of Mangrove Forests 

5.168 

97 Biology-Basel Genome Characterisation of an Isoprene-
Degrading Alcaligenes sp. Isolated from a Tropical 
Restored Forest  

5.168 

98 Biomacromolecules Facile Photolithographic Fabrication of 
Zwitterionic Polymer Microneedles with Protein 
Aggregation Inhibition for Transdermal Drug 
Delivery 

6.988 

99 Biomass Conversion 
and Biorefinery 

5-Hydroxymethylfurfural production from hexose 
sugars using adjustable acid- and base-
functionalized mesoporous SBA-15 catalysts in 
aqueous media 

4.987 

100 Biomass Conversion 
and Biorefinery 

Enhanced viscosity reduction efficacy of cassava 
root mash by Aspergillus aculeatinus mutant 
enzyme cocktail 

4.987 

101 Biomass Conversion 
and Biorefinery 

Enhancing lignocellulosic energetic properties 
through torrefaction and hydrothermal 
carbonization processes 

4.987 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

102 BioMed Research 
International 

Characterization of Butyrate-Resistant Colorectal 
Cancer Cell Lines and the Cytotoxicity of 
Anticancer Drugs against These Cells 

3.411 

103 BioMed Research 
International 

Image Quality Evaluation of a Digital Radiography 
System Made in Thailand 

3.411 

104 Biomedicine & 
Pharmacotherapy 

Assessment of therapeutic effect of CD20-
targeted immunoliposome in primary central 
nervous system lymphoma 

IF2020=6.529 

105 Biomedicine & 
Pharmacotherapy 

Cytotoxic effect of metformin on butyrate-
resistant PMF-K014 colorectal cancer spheroid 
cells 

IF2020=6.529 

106 Biomedicine & 
Pharmacotherapy 

Polymethoxyflavones from Kaempferia parviflora 
ameliorate skin aging in primary human dermal 
fibroblasts and ex vivo human skin 

IF2020=6.529 

107 Biomolecules DsjjcpclcqŲȮGlrcp_argmlqȮugrfȮNj_qk_ȮKck`p_lcq8Ȯ
Insight from the MD Simulations 

4.879 

108 Bioorganic Chemistry Hemicyanine-based pH-responsive probes for 
rapid hypoxia detection in cancer cells 

5.275 

109 Bioorganic Chemistry Indomethacin-based near-infrared photosensitizer 
for targeted photodynamic cancer therapy 

5.275 

110 Biophysical Journal Role of cholesterol flip-flop in oxidized lipid 
bilayers 

4.033 

111 Bioscience, 
Biotechnology and 
Biochemistry 

Co-production of schizophyllan and cellulolytic 
enzymes from bagasse by Schizophyllum 
commune 

2.043 

112 Bioscience, 
Biotechnology and 
Biochemistry 

Overexpression of AGR2vH, an oncogenic AGR2 
spliced transcript, potentiates tumorigenicity and 
proteomic alterations in cholangiocarcinoma cell 

2.043 

113 Biosensors-Basel Isothermal Amplification Technology for Disease 
Diagnosis 

5.743 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

114 Biotechnology and 
Applied Biochemistry 

Structural Distinctive 26SK, a Ribosome-
Inactivating Protein from Jatropha curcas and Its 
Biological Activities 

2.926 

115 Biotechnology Letters Biochemical characterization of xylanase GH11 
isolated from Aspergillus niger BCC14405 (XylB) 
and its application in xylooligosaccharide 
production 

2.461 

116 Biotechnology Progress A novel modified culture medium for enhancing 
redifferentiation of chondrocytes for cartilage 
tissue engineering applications 

2.681 

117 Biotechnology Progress Optimized pulse-feeding fed-batch fermentation 
for enhanced lignin to PHA transformation 

2.681 

118 Biotechnology Reports Novel pentose-regulated promoter of Aspergillus 
oryzae with application in controlling 
heterologous gene expression 

4.982 

119 BMC Genomics Shrimp genome sequence contains independent 
clusters of ancient and current Endogenous Viral 
Elements (EVE) of the parvovirus IHHNV 

IF2020=3.969 

120 BMC Medical Imaging Truncation effect reduction for fast iterative 
reconstruction in cone-beam CT 

1.93 

121 BMC Molecular and Cell 
Biology 

Hik28-dependent and Hik28-independent ABC 
transporters were revealed by proteome-wide 

analysis of ɲHik28 under combined stress 

IF2020=2.033 

122 BMJ Global Health Crowdfunding for health research: a qualitative 
evidence synthesis and a pilot programme 

IF2020=5.558 

123 Cancer Biomarkers Plasma checkpoint protein 1 (Chk1) as a potential 
diagnostic biomarker for opisthorchiasis and 
cholangiocarcinoma 

IF2021=3.828 

124 Cancer Genomics and 
Proteomics 

Analysis of ProteinůProtein Interactions Identifies 
NECTIN2 as a Target of N,N-Bis (5-Ethyl-2-

4.069 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

hydroxybenzyl) Methylamine for Inhibition of 
Lung Cancer Metastasis 

125 Cancer Genomics and 
Proteomics 

Bioinformatic Prediction of Novel Signaling 
Pathways of Apoptosis-inducing Factor, 
Mitochondrion-associated 3 (AIFM3) and Their 
Roles in Metastasis of Cholangiocarcinoma Cells 

4.069 

126 Cancer Genomics and 
Proteomics 

Prediction of Angiopoietin-like Protein 4-related 
Signaling Pathways in Cholangiocarcinoma Cells 

4.069 

127 Cancer Medicine CAMSAP3 depletion induces lung cancer cell 
senescence-associated phenotypes through 
extracellular signal-regulated kinase inactivation 

4.452 

128 Carbohydrate Polymers A novel modified chitosan/collagen coated-gold 
nanoparticles for 5-fluo- rouracil delivery: 
Synthesis, characterization, in vitro drug release 
studies, anti-inflammatory activity and in vitro 
cytotoxicity assay 

9.381 

129 Carbon Advances in rechargeable magnesium batteries 
employing graphene-based materials 

9.594 

130 Carbon Mesoporous and defective activated carbon 
cathode for AlCl4

Ɗ anion storage in non-aqueous 
aluminium-ion batteries 

9.594 

131 Case Studies in Thermal 
Engineering 

Numerical investigation on the influences of 
swirling flow to thermal efficiency enhancement 
of an LPG-energy saving burner 

6.268 

132 Catalysis 
Communications 

Solvent effects in integrated reaction-separation 
process of liquid-phase hydrogenation of furfural 
to furfuryl alcohol over CuAl2O4 catalysts 

3.626 

133 Catalysis Science & 
Technology 

Tuning CuZn interfaces in metalůorganic 
framework-derived electrocatalysts for 
enhancement of CO2 conversion to C2 products 

6.119 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

134 Catalysis Today Hydrogenolysis of glycerol to 1,3-propanediol 
over H-ZSM-5-supported iridium and rhenium 
oxide catalysts 

6.766 

135 Catalysis Today Unraveling the promotional effects of NiCo 
catalysts over defective boron nitride nanosheets 
in dry reforming of methane 

6.766 

136 Catalysts Functional Characterization of Recombinant Raw 

Starch Degrading -hAmylase from Roseateles 
terrae HL11 and Its Application on Cassava Pulp 
Saccharification 

IF2021=4.501 

137 Catalysts In-Depth Characterization of Debranching Type I 
Pullulanase from Priestia koreensis HL12 as 
Potential Biocatalyst for Starch Saccharification 
and Modification 

IF2021=4.501 

138 Cellulose Bio-based epoxidized natural 
rubber/chitosan/cellulose nanocrystal 
composites for enhancing mechanical properties, 
self-healing behavior and triboelectric 
nanogenerator performance 

6.123 

139 Ceramics - Silikaty Slurry Optimisation for Fast Freeze-Drying of 
Porous Alumina 

0.940 

140 Ceramics International Effect of triethanolamine chelating agent on 
crystallinities, phase purities, and optical 
properties of zinc aluminate spinel synthesized 
by thermal decomposition 

4.527 

141 Ceramics International Relaxation of residual stress-controlled 
thermopower factor in transparent-flexible Ti-
doped ZnO thin films 

4.527 

142 Ceramics International Structural investigation and optical properties of 
cobalt aluminate pigments derived from thermal 
decomposition of mixed-metal nitrate co-crystals 

4.527 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

143 ChemCatChem 3DOM Cerium Doped LaCoO3 Bifunctional 
Electrocatalysts for the Oxygen Evolution and 
Reduction Reactions 

5.686 

144 ChemCatChem Race on High-loading Metal Single Atoms and 
Successful Preparation Strategies 

5.686 

145 ChemElectroChem Wiring Xanthine Oxidase Using an  
Osmium-Complex- Modified Polymer for 
Application in Biosensing 

4.590 

146 Chemical 
Communications 

Conductive Co-triazole metal-organic framework 
exploited as an oxygen evolution electrocatalyst 

IF2021=6.065 

147 Chemical Engineering 
Journal 

How magnetic field affects catalytic CO2 
hydrogenation over Fe-Cu/MCM-41: In situ active 
metal phaseŰreactivity observation during 
activation and reaction 

13.273 

148 Chemical Engineering 
Journal 

Recovery of anaerobic system treating sulfate-rich 
wastewater using zero-valent iron 

13.273 

149 Chemical Engineering 
Journal 

SO2-tolerant NOx reduction over SO4
2--

coordinated Cu-SAPO-34 catalysts via protecting 
the reduction and re-oxidation of Cu sites 

13.273 

150 Chemical Papers Development of epitope-imprinted 
polydopamine magnetic nanoparticles for 
selective recognition of allergenic egg ovalbumin 

2.097 

151 ChemistrySelect High-performance Mg2+ Sensors Based on Natural 
Rubber-derived, Label-free Carbon Dots 

IF2021=2.307 

152 ChemistrySelect High-Performance Supercapacitors Fabricated 
from Sugarcane Waste-derived Activated Carbon 
Electrodes and Carbon Dot-added Molasses as 
Electrolytes 

IF2021=2.307 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

153 ChemMedChem Near-Infrared Fluorescent Heptamethine Cyanine 
Dyes for COX-2 Targeted Photodynamic Cancer 
Therapy 

IF2021=3.54 

154 Chemosphere  Enhancing the catalytic performance of calcium-
based catalyst derived from gypsum waste for 
renewable light fuel production through a 
pyrolysis process: A study on the effect of 
magnesium content 

IF2020=7.086 

155 Chemosphere  Influence of salinity on biofilm formation and 
COD removal efficiency in anaerobic moving bed 
biofilm reactors 

IF2020=7.086 

156 Chemosphere  TiO2-immobilized porous geopolymer composite 
membrane for removal of antibiotics in hospital 
wastewater 

IF2020=7.086 

157 ChemSusChem Identification of Cooperative Reaction Sites in 
Kcr_jƊMpe_lgaȮFramework Catalysts for High 
Yielding Lactic Acid Production from d-Xylose 

8.928 

158 Chiang Mai Journal of 
Science 

A Simple and Reliable Method to Determine 0.5-
ppm of Nickel Ions in Wastewater 

0.523 

159 Chiang Mai Journal of 
Science 

Comparison of Mechanical and Corrosion 
Properties for 17-4 PH Stainless Steel Fabricated 
by Metal Injection Moulding Using Varied Powder 
Sizes 

0.523 

160 Chiang Mai Journal of 
Science 

Development of Polycaprolactone Infiltrated 
Anti-Tuberculosis Drug-Loaded 3D-Printed 
Hydroxyapatite for Localized and Sustained Drug 
Release in Bone and Joint Tuberculosis 
Treatment 

0.523 

161 Chiang Mai Journal of 
Science 

Effect of injection moulding sequences on 
mechanical properties of two-material metal 
injection moulding 

0.523 
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162 Chiang Mai Journal of 
Science 

Effects of Cr Doping on Physical Properties of 
CuBO2 Delafossite Oxide 

0.523 

163 Chiang Mai Journal of 
Science 

Fabrication of Monetite by a Controlled Phase 
Transformation of Three Dimensionally Printed 
Calcium Sulfate Construct 

0.523 

164 Chiang Mai Journal of 
Science 

Purification of TiO2 from leucoxene for the 
synthesis of NIR-reflective Cr-doped CaTiO3 
pigment 

0.523 

165 Chiang Mai Journal of 
Science 

Strengthening Geopolymer with Selective Sizes of 
Concrete Block Waste 

0.523 

166 Chiang Mai Journal of 
Science 

Structure-Activity Relationship of Ceria Based 
Catalyst for Hydrogen Production 

0.523 

167 Chiang Mai Journal of 
Science 

The Study of Ranong Metakaolin-Based Porous 
Geopolymers as Insulating Materials for 
Construction 

0.523 

168 Chilean journal of 
agricultural research 

Physio-̀ gmafckga_jȮrp_grqȮglȮgknpmtcbȮűIBKJ/.3ŲȮ
jasmine rice lines containing drought and salt 
tolerance gene under drought and salt stress 

IF2021=1.917 

169 Chinese Journal of 
Polymer Science 
(English Edition) 

The Influence of Peroxide on Bubble Stability 
and Rheological Properties of Biobased 
Poly(lactic acid)/Natural Rubber Blown Films 

3.603 

170 Clinical Genetics Expanding genotypic and phenotypic spectrums 
of LTBP3 variants in dental anomalies and short 
stature syndrome 

4.438 

171 Clinical Genetics Mutations in LRP5 and BMP4 are associated with 
mesiodens, tooth agenesis, root malformation, 
and oral exostoses 

4.438 

172 Colloids and Surfaces A: 
Physicochemical and 
Engineering Aspects 

Improved stability of zeolitic imidazolate 
framework-8 photocatalytic coating on 
polyurethane foam via polyelectrolyte multilayer 
surface modification 

4.539 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
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173 Colloids and Surfaces A: 
Physicochemical and 
Engineering Aspects 

Multi-reversible thermochromic polydiacetylene-
CuZnFe2O4 magnetic nanocomposites with 
tunable colorimetric response to acid-base 

4.539 

174 Colloids and Surfaces A: 
Physicochemical and 
Engineering Aspects 

Self-assembly of colloidal lignin nanosphere 
particles blended with chitosan composite 
coated bagasse paper: An eco-friendly food 
packaging with antimicrobial properties 

4.539 

175 Colloids and Surfaces B: 
Biointerfaces 

A gold nanoparticle-dye/poly(3-
aminobenzylamine)/two dimensional 
MoSe2/graphene oxide electrode towards label-
free electrochemical biosensor for simultaneous 
dual-mode detection of cancer antigen 15-3 and 
microRNA-21 

5.268 

176 Colloids and Surfaces B: 
Biointerfaces 

Enhancing bioaccessibility and bioavailability of 
carotenoids using emulsion-based delivery 
systems 

5.268 

177 Colloids and Surfaces B: 
Biointerfaces 

Selection of cryoprotectants for freezing and 
freeze-drying of gold nanoparticles towards 
further uses in various applications 

5.268 

178 Comparative 
Biochemistry and 
Physiology - Part D: 
Genomics and 
Proteomics 

Transcriptome comparison for identification of 
pigmentation-related genes in different color 
varieties of Siamese fighting fish Betta splendens 

2.674 

179 Comparative 
Biochemistry and 
Physiology Part C: 
Toxicology & 
Pharmacology 

Developmental effects of sesamolin on zebrafish 
(Danio rerio) embryos 

3.228 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
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180 Computational and 
Structural 
Biotechnology 

Identification of novel SARS-CoV-2 RNA 
dependent RNA polymerase (RdRp) inhibitors: 
From in silico screening to experimentally 
validated inhibitory activity 

7.271 

181 Computer Methods in 
Biomechanics and 
Biomedical Engineering 

Finite element analysis and optimization of 
microneedle arrays for transdermal vaccine 
delivery: comparison of coated and dissolving 
microneedles 

1.763 

182 Computer Speech and 
Language 

Speaker anonymization by modifying 
fundamental frequency and x-vector singular 
value 

1.899 

183 Critical Reviews in Food 
Science and Nutrition 

Model systems for studying lipid oxidation 
associated with muscle foods: methods, 
challenges, and prospects 

IF2020=11.176 

184 Crystals Oxidative Thermal Conversion of Hydrothermal 
Derived Precursors toward the Mixed-Metal 
Cobaltite Spinel Oxides (ZnCo2O4 and NiCo2O4): 
In-Situ Investigation by Synchrotron-Radiation XRD 
and XAS Techniques 

2.589 

185 Crystals Strategic Synthesis to Disperse Zeolite NaY in 
Lead Tree Wood 

2.589 

186 Crystals Tailoring Properties of Hafnium Nitride Thin Film 
via Reactive Gas-Timing RF Magnetron Sputtering 
for Surface Enhanced-Raman Scattering 
Substrates 

2.589 

187 Current Research in 
Food Science 

Roles of viscosity, applied load and surface 
wettability on the lubrication behaviour of model 
liquid/semi-solid foods: Measurements with a 
bespoke tribo-cell fixture and rotational 
rheometer 

6.269 
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188 Dental Materials Journal Buffering capacity and antibacterial properties 
among bioactive glass-containing orthodontic 
adhesives 

2.102 

189 Desalination and water 
treatment 

Modification of Co3 O4 /CuBi2 O4 composite for 
photocatalytic degradation of methylene blue 
dye 

1.273 

190 Developmental and 
Comparative 
Immunology 

RNA-seq transcriptome analysis and identification 
of the theromacin antimicrobial peptide of the 
copepod Apocyclops royi 

IF2020=3.636 

191 Diagnostics A miniPCR-Duplex Lateral Flow Dipstick Platform 
for Rapid and Visual Diagnosis of Lymphatic 
Filariae Infection 

IF2021=3.992 

192 Diagnostics Strong Correlations between the Binding 
Antibodies against Wild-Type and Neutralizing 
Antibodies against Omicron BA.1 and BA.2 
Variants of SARS-CoV-2 in Individuals Following 
Booster (Third-Dose) Vaccination 

IF2021=3.992 

193 Diamond and Related 
Materials 

Making use of the inherent nitrogen content of 
spent coffee grounds to create nanostructured 
activated carbon for supercapacitor and  
lithium-ion battery applications 

3.315 

194 Digest Journal of 
Nanomaterials and 
Biostructures 

Fabrication of zinc-aluminium layer double 
hydroxide thin films and their anionic adsorption 
performance 

0.963 

195 Diversity Novelties in Fuscosporellaceae 
(Fuscosporellales): Two New Parafuscosporella 
from Thailand Revealed by Morphology and 
Phylogenetic Analyses 

2.332 
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196 Dyes and Pigments A solution-processable hybridized local and 
charge-transfer (HLCT) phenanthroimidazole as a 
deep-blue emitter for efficient  
solution-processed non-doped 
electroluminescence device 

4.889 

197 Dyes and Pigments Ultrasensitive fluorogenic chemosensor based on 
ESIPT phenomenon for selective determination 
of Cu2+ ion in aqueous system and its application 
in environmental samples and biological imaging 

4.889 

198 Ecology and Evolution Different responses of soil respiration to 
environmental factors across forest stages in a 
Southeast Asian forest 

2.912 

199 Education and 
Information 
Technologies 

ScratchThAI: A conversation?based learning 
support framework for computational thinking 
development 

2.917 

200 Electrocatalysis Emerging Electrochemical Sensor Based on 
Bimetallic AuPt NPs for On-Site Detection of 
Hydrogen Peroxide Adulteration in Raw Cow Milk 

2.713 

201 Electrochemistry 
Communications 

Highly sensitive and disposable screen-printed 
ionic liquid/graphene based electrochemical 
sensors 

4.724 

202 Electrophoresis A discrete dielectrophoresis device for the 
separation of malaria-infected cells 

3.535 

203 Energies A Demand Response Implementation with 
Building Energy Management System 

3.004 

204 Energies Contribution of Road Transport to the Attainment 
mdȮEf_l_ŲqȮL_rgml_jjwȮBcrermined Contribution 
(NDC) through Biofuel Integration 

3.004 

205 Energies Investigation of Torque Performance and Flux 
Reversal Reduction of A three-phase 12/8 

3.004 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

Switched Reluctance Motor Based on Winding 
Arrangement 

206 Energies Performance Improvement of a Switched 
Reluctance Motor Drive System Designed for an 
Electric Motorcycle 

3.004 

207 Energies Points of Consideration on Climate Adaptation of 
Solar Power Plants in Thailand: How Climate 
Change Affects Site Selection, Construction and 
Operation 

3.004 

208 Energy & Fuels Enhancing Supercapacitor Performance Using 
Carbon Dots as Versatile Additives in Both 
Titanium Dioxide-Based Electrodes and Sodium 
Sulfate Electrolytes 

IF2020=3.605 

209 Energy & Fuels Quasi-Solid, Bio-Renewable Supercapacitors 
Based on Cassava Peel and Cassava Starch and 
the Use of Carbon Dots as Performance 
Enhancers 

IF2020=3.605 

210 Energy Reports Aromatic and aliphatic production of catalytic 
pyrolysis of lignin using ZSM-5/Al-SBA-15 catalyst 
derived from high-calcium fly ash 

6.87 

211 Energy Reports Catalytic performance of Co, Fe on MCM-41 
synthesized from illite waste for gasification of 
torrefied cassava rhizome 

6.87 

212 Energy Reports Corrosion behaviour improvement from the 
ultrafine-grained AlůZnůIn alloys in Alůair battery 

6.87 

213 Energy Reports DNA microarray for detection and identification of 
sulfur oxidizing bacteria in Biogas Clean-up 
System 

6.87 
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214 Energy Reports Optimization of sugar recovery from pineapple 
leaves by acid-catalyzed liquid hot water 
pretreatment for bioethanol production 

6.87 

215 Energy Reports Profile of sulfur oxidizing bacteria in full-scale 
Biotrickling filter to remove H2S in biogas from in 
cassava starch industry 

6.87 

216 Energy Reports Selective aromatic production from fast pyrolysis 
of sugarcane bagasse lignin over ZSM-5 catalyst 

6.87 

217 Energy Reports Sustainable fuel production from steam 
reforming of waste motor oil over  
olivine-supported Fe catalyst 

6.87 

218 Engineering Failure 
Analysis 

Effects of thermal history on sensitization 
behavior and Charpy impact property of type 
316L and 316 stainless steels for applications in a 
fired heater 

3.114 

219 Engineering Failure 
Analysis 

Sulfidation failure of UMCo-50 protective sheath 
tube used for a temperature monitoring device 
exposed to sulfur dioxide bearing hot gas 

3.114 

220 Environmental 
Geochemistry and 
Health 

Aluminum uptake, translocation, physiological 
changes, and overall growth inhibition in rice 
genotypes (Oryza sativa) at vegetative stage 

IF2020=4.609 

221 Environmental Research Effect of biofilm formation on different types of 
plastic shopping bags: Structural and 
physicochemical properties 

6.498 

222 Environmental Science 
and Pollution Research 

Substrate loading rates conducive to nitritation in 
entrapped cell reactors: performance and 
microbial community structure 

4.223 

223 Environmental Science 
and Pollution Research 

Synthesis and characterization of a novel 
composite of rice husk-derived graphene oxide 
with titania microspheres (GO-RH/TiO2) for 

4.223 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

effective treatment of cationic dye methylene 
blue in aqueous solutions 

224 Environmental Science 
and Technology 

Alkali and Heavy Metal Copoisoning Resistant 
Catalytic Reduction of NOx via Liberating Lewis 
Acid Sites 

IF2021=11.357 

225 Environmental Science 
and Technology 

Unique Compensation Effects of Heavy Metals 
and Phosphorus Copoisoning over NOx Reduction 
Catalysts 

IF2021=11.357 

226 Environmental Science: 
Nano 

SO2-Tolerant catalytic reduction of NOx by 
confining active species in TiO2 nanotubes 

8.131 

227 Environmental Science-
Water Research & 
Technology 

Characterization of the nitrogen-transforming 
microbial community in the biofilms of a full-
scale rotating biological contactor system treating 
wastewater from a fresh market building 

IF2021=5.819 

228 Enzyme and Microbial 
Technology 

Synergistic enzyme cocktail between 
levansucrase and inulosucrase for superb levan-
type fructooligosaccharide synthesis 

3.493 

229 European Journal of 
Dentistry 

Effect of Stress Generated by Occlusal Cyclic 
Force on Class I Bulk-Fill Composite Restoration 
Microleakage 

3.04 

230 European Journal of 
Medicinal Chemistry 

Synthesis and evaluation of 
tetrahydroisoquinoline derivatives against 
Trypanosoma brucei rhodesiense 

IF2021=7.088 

231 European Journal of 
Pharmacology 

Proteomic profiling reveals antitumor effects of 
RT2 peptide on a human colon carcinoma 
xenograft mouse model 

4.432 

232 European Journal of 
Plant Pathology 

Development of species-specific primers and 
highly sensitive duplex ddPCR assay for the 
identification and detection of chili anthracnose 

1.907 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

233 European Polymer 
Journal 

Amphiphilic polymeric photoinitiator composed 
of PEG-b-PCL diblock copolymer for three-
dimensional printing of hydrogels 

IF2021=5.546 

234 European Respiratory 
Journal 

Updating the approaches to define susceptibility 
and resistance to anti-tuberculosis agents: 
implications for diagnosis and treatment 

12.339 

235 Evolutionary 
Applications 

Complex introgression among three diverged 
largemouth bass lineages 

5.183 

236 Experimental 
Dermatology 

Tiered approach for evaluation of anti-
melanogenic activity of trans-N- 
coumaroyltyramine derivatives 

3.96 

237 FEMS Microbiology 
Letters 

Genetically encoded voltage indicator revealed 
differential effects of hyperosmotic stress on 
yeast plasma membrane potential imposed by 
different stress conditions 

2.742 

238 FEMS Yeast Research Novel carotenogenic gene combinations from red 
yeasts enhanced lycopene and beta-carotene 
production in Saccharomyces cerevisiae from the 
low-cost substrate sucrose 

2.796 

239 Fermentation Characterization of Antioxidant Peptides from 
Thai Traditional Semi-Dried Fermented Catfish 

IF2021=5.123 

240 Fermentation Enhancing the Productivity and Stability of 
Superoxide Dismutase from Saccharomyces 
cerevisiae TBRC657 and Its Application as a Free 
Radical Scavenger 

IF2021=5.123 

241 Fermentation Metabolic Engineering of Saccharomyces 
cerevisiae for Production of Fragrant Terpenoids 
from Agarwood and Sandalwood 

IF2021=5.123 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

242 Fish and Shellfish 
Immunology 

Chitosan-polymer based nanovaccine as 
promising immersion vaccine against Aeromonas 
veronii challenge in red tilapia (Oreochromis sp.) 

4.581 

243 Fish and Shellfish 
Immunology 

Heat shock protein 90 of Pacific white shrimp 
(Litopenaeus vannamei) is possibly involved in 
promoting white spot syndrome virus infection 

4.581 

244 Fish and Shellfish 
Immunology 

Pre-treatment of Nile tilapia (Oreochromis 
niloticus) with ozone nanobubbles improve 
efficacy of heat-killed Streptococcus agalactiae 
immersion vaccine 

4.581 

245 Fish and Shellfish 
Immunology 

Transcriptomic profiles of Florida pompano 
(Trachinotus carolinus) gill following infection by 
the ectoparasite Amyloodinium ocellatum 

4.581 

246 FlatChem A new nanocomposite-based screen-printed 
graphene electrode for sensitive and selective 
detection of 8-hydroxy-0ż-deoxyguanosine 

5.227 

247 Food and Bioprocess 
Technology 

Molecular Structures and In Vitro Bioactivities of 
Enzymatically Produced Porcine Placenta 
Peptides Fractionated by Ultrafiltration 

4.465 

248 Food and Bioproducts 
Processing 

Novel constructs and 1-step chromatography 
protocols for the production of Porcine Circovirus 
2d (PCV2d) and Circovirus 3 (PCV3) subunit 
vaccine candidates 

IF2021=5.003 

249 Food Bioscience Investigation of the microbiota associated with 
traditionally produced fruit vinegars with focus on 
acetic acid bacteria and lactic acid bacteria 

4.24 

250 Food Chemistry Improved long-chain omega-3 polyunsaturated 
fatty acids in sago palm weevil (Rhynchophorus 
ferrugineus) larvae by dietary fish oil 
supplementation 

7.514 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

251 Food chemistry: X Paradoxical effects of lipolysis on the lipid 
oxidation in meat and meat products 

6.63 

252 Food Control A point-of-use lateral flow aptasensor for naked-
eye detection of aflatoxin B1 

5.548 

253 Food Hydrocolloids Effects of dispersing media on the shear and 
extensional rheology of xanthan gum and guar 
gum-based thickeners used for dysphagia 
management 

9.147 

254 Food Microbiology The functional starter and its genomic insight for 
histamine degradation in fish sauce 

IF2020=5.516 

255 Food quality and safety Bacterial pathogens and factors associated with 
Salmonella contamination in hybrid red tilapia 
(Oreochromis spp.) cultivated in a cage culture 
system 

IF2021=3.949 

256 Food Research 
International 

Solid-state modification of tapioca starch using 
atmospheric nonthermal dielectric barrier 
discharge argon and helium plasma 

6.475 

257 Food Science and 
Technology 
International 

Effect of different extrusion methods on 
physicochemical properties and qualities of 
noodles based on rice flour 

2.023 

258 Foods Chitooligosaccharide Conjugates Prepared Using 
Several Phenolic Compounds via Ascorbic 
Acid/H2O2 Free Radical Grafting: Characteristics, 
Antioxidant, Antidiabetic, and Antimicrobial 
Activities 

4.121 

259 Foods Compositional Features and Nutritional Value of 
Pig Brain: Potential and Challenges as a 
Sustainable Source of Nutrients 

4.121 

260 Foods Effect of physical and enzymatic modifications on 
composition, properties and in vitro starch 

4.121 
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ĸņħńĭ ĝŊŗŀĺŅĶĽŅĶ ĝŊŗŀŏĶŊŗŀĚ Impact 
Factor 

digestibility of sacred lotus (Nelumbo nucifera) 
seed flour 

261 Foods In Vitro Protein Digestion of Cooked Spent 
Commercial Laying Hen and Commercial Broilers 
Breast Meat 

4.121 

262 Foods LC-QTOF-MS/MS based molecular networking 

approach for the isolation of -hglucosidase 
inhibitors and virucidal agents from coccinia 
grandis (L.) voig 

4.121 

263 Foods Quality Characterization of Different Parts of 
Broiler and Ligor Hybrid Chickens 

4.121 

264 Forests Growth-climate relationships and long-term 
growth trend of the tropical forest tree 
Choerospondias axillaris (Anacardiaceae) in  
east-central Thailand 

2.591 

265 Forests Whole-Plant Seedling Functional Traits Suggest 
Jg_l_qȮ?jqmȮQsnnmprȮŴD_qr-SjmuŵȮNj_lrȮCamlmkgaqȮ
Spectrum 

2.591 

266 Frontiers in Chemistry Relationship between hydrothermal 
temperatures and structural properties of CeO2 
and enhanced catalytic activity of 
propene/toluene/CO oxidation by Au/CeO2 
catalysts 

5.221 

267 Frontiers in 
Computational 
Neuroscience 

A CNN-Based Deep Learning Approach for SSVEP 
Detection Targeting Binaural Ear-EEG 

2.99 

268 Frontiers in Genetics Ensemble-AHTPpred: A Robust Ensemble 
Machine Learning Model Integrated With a New 
Composite Feature for Identifying 
Antihypertensive Peptides 

4.274 




