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Resumen

Este artículo profundiza el análisis realizado en trabajos anteriores relacionados con el establecimiento de un 

sistema nacional de inteligencia competitiva y tecnológica. En el artículo se sugiere una estructura sistémica y 

teórica que constituyen la fundación de dicho sistema nacional. Desarrollando una adaptación del conocido modelo 

de Sistema Viable el cual es un buen punto de partida para la estructuración de los sistemas de innovación e 

inteligencia competitiva y tecnológica en diferentes niveles de agregación.

Palabras clave: Enfoque sistémico; inteligencia competitiva y tecnológica; innovación; sistema nacional de 

innovación.

Abstract

This article deepens the analysis of previous works concerning the building of national systems of competitive 

technical intelligence. We suggest a theoretical systemic framework to constitute the foundations of such national 

systems. By using an adaptation of the so called Viable System model, the proposed model is a good starting point 

for the structuring of innovation and competitive technical intelligence systems at different levels of aggregation.

Key words: Systems approach; Competitive Technical Intelligence; Innovation System.
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&72'(!"*9*2%:*"6($"@%&%8(#'!5"4()!2$'%*"(6"23%"Z()23%$!"

[%:'*#3%$%A

O%*#'2%"23%"#(8'49"($'%!272'(!1"!(!%"(6"23%"($'5'!78"

7##$(743%*"'!48)@%@"7!"(#%$72'(!78"&%$*'(!"(6"23%"*9*2%:*"

(6"'!!(&72'(!"7##$(743A"=3'*"37*"?%%!":7'!89"@%&%8(#%@"

?9"23%"OECD,"+3'43"7@(#2%@"23%"!(2'(!"*'!4%"23%"872%"

.YV\*"-0Q/-0R/A"F$(:"23'*"6(88(+%@"+372"47!"?%"4788%@"23%"

c5%!%$78'*%@"'!2%$#$%272'(!X"(6"23%"*9*2%:*"(6"'!!(&72'(!"

7##$(743A"=3'*"5%!%$78'*%@"'!2%$#$%272'(!"37*"?%%!"$%B!%@"

in several OECD"$%#($2*"-0S/-0T/-0V/"7*"+%88"7*"'!"*2)@'%*"

47$$'%@"()2"?9"(23%$"'!2%$!72'(!78"($57!'*72'(!*"*)43"7*"23(-

*%"(6"23%"])$(#%7!"W!'(!"-0Y/-P\/"7!@"'*")*)7889"23%"(!%"

)*%@"'!"23%"#8%23($7"(6"*2)@'%*"#)?8'*3%@"'!"23%"8'2%$72)$%"

2372"$%6%$"2("'!!(&72'(!"*9*2%:*A"

d3'8%"23%"($'5'!78"7!@"23%"5%!%$78'*%@"'!2%$#$%272'(!*"

*%%:"2("?%"&%$9"*':'87$1"23%'$"@'66%$%!4%*"8'%"'!"23%'$"@'&%$-

5'!5"($'%!272'(!*"2(")*%"23%"*9*2%:*"(6"'!!(&72'(!"7##$(743"

7*"7"23%($%2'478"*2$)42)$%"2(":7,%"@%27'8%@"47*%"*2)@'%*"(6"

%4(!(:'4"*9*2%:*A"=3)*1"%743"(6"23%*%"*9*2%:*"$%&%78*"7"

#7$2'4)87$"*%2"(6"$%872'(!*"(6"23$%%"'!2%$8(4,'!5"@9!7:'4*b"

'!*2'2)2'(!78"2$7!*6($:72'(!*1"%&(8)2'(!7$9":%437!'*:*1"

7!@"23%"!%+"$(8%"(6"23%")!'&%$*'29"-.P/A

=3%"%G'*2%!4%"(6"23%*%"'!2%$#$%272'(!*"*)55%*2*"23%$%6(-

$%1"2372"7!"'!a@%#23"7!789*'*"(6"23%"*9*2%:*"(6"'!!(&72'(!"

6$7:%+($,"6$(:"23%"*9*2%:*"23%($9"#('!2"(6"&'%+"4()8@"?%"

)*%6)8"2("*)55%*2"7")!'B%@"#%$*#%42'&%A"[(+%&%$1"'!"+372"

6(88(+*1"+%"+'88"*)55%*2"7!"782%$!72'&%"7##$(743"?7*%@"(!"

*9*2%:*"23'!,'!51"2("23%")*%"(6"23%"!(2'(!"(6"*9*2%:*"'!"23%"

B%8@"(6"'!!(&72'(!"7!@"4(:#%2'2'&%"2%43!'478"'!2%88'5%!4%A

 !"($@%$"2(")*%"23%"*9*2%:*"7##$(743"7*"7":%7!*"2("

)!@%$*27!@"23%"@%4'*'(!a:7,'!5"#$(4%**%*"2372"27,%"#874%"

+'23'!"23%"%8%:%!2*"(6"'!!(&72'(!1"*)43"7*"B$:*1"+%"+'88"

:7,%"7"@'*2'!42'(!"?%2+%%!"23%"*%2"(6":%7*)$%*"'!2%!@%@"

2(":(@'69"#$(4%**%*";@%4'*'(!":7,'!5>"7!@"23%"742)78"

#$(4%**%*"23%:*%8&%*A"=3%"#%$*#%42'&%"2372"+%"*3788"7@(#2"

'!"23'*"+($,"4($$%*#(!@*"2("23%"#('!2"(6"&'%+"(6"7!"7!789*2"

+3("'*"(?*%$&'!5"%4(!(:'4"742'&'2'%*"7!@"'*"'!2%$%*2%@"'!"

:(@'69'!5"4%$27'!"4(:#(!%!2*"7!@"#$(4%**%*"2("743'%&%"

*#%4'B4"5(78*A"F'$*21"'2"'*"!%4%**7$91"72"8%7*21"2("*#%4'69"23%"

29#%"(6"*9*2%:"+%"7$%"@%78'!5"+'23";27G(!(:'4"4(!*'@%$7-

2'(!*>J"7!@1"*)?*%K)%!289"'2"'*"!%4%**7$9"2("7@(#2"7"*)'27?8%"

@%B!'2'(!"(6"*9*2%:"4(!*'*2%!2"+'23"7!@")*%6)8"6($"23%"29#%"

of system under study.

E)$"6'$*2"7**):#2'(!"'*"2372"6'$:*X"@%4'*'(!a:7,'!5"

742'&'2'%*1"'!"+3'43"+%"7$%"'!2%$%*2%@1"4(!*2'2)2%"7"*)?*%2"

(6"$%78'29"2372"'!2%$742*"+'23"7!(23%$"*)?*%2"4(!*'*2'!5"(6"

%4(!(:'4"#3%!(:%!71"23%"742'&'2'%*"'!"23'*"'!2%$742'(!"'!-

volving competitive intelligence actions to observe and to 

:(@'69"23%"#$(4%**%*"2372"27,%"#874%"+'23'!"23%"%4(!(:'4"

*)?*%2A"=("@("23'*1"23%*%"742'&'2'%*"$%*($2"2("*':#8'B%@"$%#$%-

*%!272'(!*"($":(@%8*"(6"+372"'*"37##%!'!5"'!"23%"*)?*%2"'2"

(?*%$&%*1"7*":%7!*"2("$%@)4%"23%"4(:#8%G'29"(6"23%"(?*%$-

&%@"$%78'291"7*"+%88"7*"*%&%$78"29#%*"(6":%437!'*:*"($"2((8*"

(6"(?*%$&72'(!"7!@"2$7!*6($:72'(!1"+3'43"7$%"'!%G2$'47?89"

8'!,%@"2("23%"6($:%$A

C2"B$*2"*'532"'2"*%%:*"2372"23%"29#%"(6"*'2)72'(!"+%"7$%"

@%*4$'?'!5"4()8@"?%"2$%72%@"6$(:"23%"*9*2%:*"#%$*#%42'&%1"

B$*2891"?%47)*%"'2"$%*%:?8%*"4(!@'2'(!*"2372"*%%:"2("4('!-

4'@%"+'23"7"4(::(!*%!*'478"!(2'(!"(6"*9*2%:*A"Z%4(!@891"

?%47)*%"23'*"*7:%"!(2'(!":7,%*")*"?%8'%&%"2372"23%"*9*2%:*"

#%$*#%42'&%"'*")*%6)8"2("@%78"+'23"4(:#8%G"#$(?8%:*1"7!@"

23'*"(!%1"23()53"*':#89"*272%@1"7##%7$*"2("'!&(8&%"3'53"8%-

&%8*"(6"4(:#8%G'29A"=3)*1"()$"*%4(!@"7**):#2'(!"'*"2372"+%"

47!"7!789*%"@%4'*'(!U:7,'!5"#$(?8%:*"6$(:"23%"*9*2%:*"

7##$(743A"[(+%&%$1"23'*"'*"'!"6742"7"?$(7@"'!2%$@'*4'#8'-

!7$9"7$%7"2372"'!&(8&%*"#3'8(*(#39"7!@"!72)$78"*4'%!4%*"

2("%!5'!%%$'!5"7!@"*(4'78"*4'%!4%*A"=3%$%6($%1"'2"+'88"?%"

78*("':#($27!2"2("*#%4'69"6$(:"+3'43"7$%7"(6"23%"*9*2%:*"

7##$(743"+%"7$%"5('!5"2("7!789*%"#(8'49a:7,'!5"742'&'2'%*A"

Z'!4%"23%"*9*2%:*"7##$(743"'*"?7*%@"(!"23%"39#(23%*'*"

2372"'2"'*"'!*'5326)8"2("4(!*'@%$"23%"7##7$%!289"437(2'4"$%78"

+($8@"!(2"7*"7"*%2"(6")!7$2'4)872%@"#3%!(:%!7"?)2"$723%$"

7*"7"4(:#8%G"*%2"(6"'!2%$742'!5"%!2'2'%*1"'2"'*"!72)$78"2372"7"

!):?%$"(6"5%!%$78"722%:#2*"2("@%*4$'?%"7!@"487**'69"23%"

#(**'?8%"29#%*"(6"*9*2%:*"37&%"?%%!":7@%A"F($"%G7:#8%1"

+%"47!"B!@"'!"23%"8'2%$72)$%"*9*2%:X*"487**'B472'(!*"?7*%@"
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(!89"(!"?%37&'()$78"437$742%$'*2'4*"-P./1"7!@"*%&%$78"

722%:#2*"2("@%B!%"27G(!(:'4"#$'!4'#8%*"($"5%!%$78"487**'-

B472'(!*"(6"788"#(**'?8%"*9*2%:*"-P0/-PP/-PQ/-PR/-PS/A"

F($"()$"#)$#(*%*1"+%"23'!,"2372"6$(:"23%"7?(&%"8'2%$72)-

$%1"<3%4,87!@X*"487**'B472'(!"'*"*)6B4'%!2"7!@")*%6)8A"=3'*"

'*"?7*%@"(!"23%"($'5'!"(6"23%"%!2'2'%*"2372"47!"?%"(?*%$&%@"

'!"23%"$%78"+($8@"7!@"*)55%*2*"2372"7!9"%!2'29"+3'43"7!"

observer perceives may be described as a system or as a 

4(:?'!72'(!"(6"*9*2%:*"*%8%42%@"6$(:"23%"6(88(+'!5"B&%"

487**%*b"!72)$781"@%*'5!%@"#39*'4781"@%*'5!%@"7?*2$7421"

3):7!"742'&'29"7!@"2$7!*4%!@%!278"*9*2%:*A"C44($@'!5"2("

23'*"487**'B472'(!1"*(4'78"*9*2%:*1"@%B!%@"&%$9"5%!%$7889"

7*"5$()#'!5*"(6"#%(#8%"+3("7$%"7+7$%"(6"7!@"74,!(+8%@-

5%"23%'$":%:?%$*3'#"(6"23%"5$()#1"7$%"4(!*'@%$%@"7*"7!"

'!2%$*%42'(!"?%2+%%!"!72)$78"*9*2%:*"7!@"3):7!"742'&'29"

systems.

C@@'2'(!78891"7!@":(*2"':#($27!2891"3):7!"742'&'29"

*9*2%:*"'!48)@%"7!"744()!2"(6"23%"(?*%$&%$"7!@"23%"#('!2"

(6"&'%+"6$(:"+3'43"3'*"($"3%$"(?*%$&72'(!*"7$%":7@%A"F$(:"

23'*"6(88(+*"2372"3):7!"742'&'29"*9*2%:*" !"#!$"%&$'%(()"

*+,-$1"23%9"7$%"#%$4%#2'(!*"(6"*%2*"(6"*%86a4(!*4'()*"742'&'-

2'%*":7@%"?9"*#%4'B4"(?*%$&%$*"6$(:"#7$2'4)87$"#%$*#%42'-

&%*A"=3)*1"23%"4$)4'78"@'66%$%!4%"+3'43"@'*2'!5)'*3%*"23'*"

6$(:"*(:%"(23%$"*9*2%:*"7##$(743%*"$%*2*"(!"23%")*%"(6"23%"

2%$:"*9*2%:"7!@"'2*"':#8'472'(!*1"'A%A"+372"'*"*9*2%:'4"'*"

!(2"23%"4(:#8%G"$%78"+($8@1"?)2"23%"#$(4%**"(6"'!K)'$9"2372"

'*")*%@"2("%G#8($%"$%78'29A"<(!*%K)%!2891"23%":(@%8*"@%$'&%@"

6$(:"23'*"#%$*#%42'&%"7$%"!(2"722%:#2*"2(":(@%8"23%"+($8@1"

but epistemological devices used to understand reality and 

2("4(!2$'?)2%"2("23%"@%?72%"7?()2"#(**'?8%"437!5%A"F$(:"23%"

7?(&%"@'*4)**'(!"'2"6(88(+*"2372"()$"23'$@"7**):#2'(!"'*"2372"

B$:*X"@%4'*'(!a:7,'!5"742'&'2'%*"7*"+%88"7*"23%"#7$2*"(6"

23%"%4(!(:'4"*9*2%:"+'23"+3'43"23%9"'!2%$742"7$%"3):7!"

activity systems.

=3%"!%G2"7*#%42"2("7!789*%"4(!4%$!*"3(+"2("437$742%$'*%"

7!@"@%B!%"3):7!"742'&'29"*9*2%:*A" !"23'*"47*%"'2"*%%:*"

:($%"7##$(#$'72%"2("4(!4%!2$72%"(!"7"*)?487**"(6"23%:1"

7!@"7**):%"2372"2372"23%*%"29#%*"(6"*9*2%:*"7$%"%G7:#8%*"

(6"#)$#(*%6)8"($"2%8%(8(5'478"%!2'2'%*1"'A%A"e23'!5*"*(:%"(6"

+3(*%"#$(#%$2'%*"7$%"6)!42'(!78f"-PT/A"d%"7$%"*)55%*2'!5"

23%!1"2372"B$:*X"@%4'*'(!U:7,'!5"7!@"'2*"'!2%$742'(!*"+'23"

#7$2"(6"23%"%4(!(:'4"*9*2%:"47!"?%"'!2%$#$%2%@"7*"4(!*2'-

tuting a purposeful system.

Viable systems model

<3)$43:7!X*"4(!4%#2)78'D72'(!"5'&%*"7!"744()!2"(6"

23%"!%4%**7$9":'!':):"%8%:%!2*"2("@%*'5!"7"#)$#(*%6)8"

*9*2%:1"'A%A"(!%"@%*'5!%@"2("2$7!*6($:"$%78'291"'!"23'*"47*%"7"

*%2"(6"@%4'*'(!*"2(":(@'69"B$:*X"'!2%$!78"7!@"%G2%$!78"#$(-

cesses. However, we still need a systemic representation 

(6"23%"#7$2"(6"$%78'29"+'23'!"+3'43"'2"(#%$72%*1"2372"'*1"23%"

B$:"'2*%86J"2("744(:#8'*3"23'*1"+%"*)55%*2"7@(#2'!5"*(:%"

%8%:%!2*"(6"23%"c&'7?8%"*9*2%:":(@%8X"-PV/-PY/-Q\/A"=3'*"'*"

?7*%@"(!"23%"7##8'472'(!"(6"4(!4%#2*"6$(:"!%)$(#39*'(8(59"

7!@"49?%$!%2'4*"2("23%")!@%$*27!@'!5"(6"23%"6)!42'(!78"

structure of systems. It is a general recursive model 

4(!27'!'!5"23%"*)6B4'%!2"6)!42'(!78"%8%:%!2*"7!@"*2$)42)$%"

2372"7!9"*9*2%:"!%%@*"2("?%"&'7?8%1"'A%A"7?8%"2(":7'!27'!"7"

*%#7$72%"%G'*2%!4%A"=3%"$%4)$*'&%!%**"(6"23%":(@%8"':#8'%*"

2372"(!%"(6"23%"6)!42'(!78"%8%:%!2*"4(!27'!*"7"4(#9"(6"23%"

+3(8%"*9*2%:1"5%!%$72'!5"7"*%$'%*"(6"!%*2%@"*)?*9*2%:*1"

788"+'23"23%"*7:%"*2$)42)$%A"=3%$%6($%1"23%"?7*'4"*2$)42)$%"

(6"23%":(@%8"'*"7?8%"2(":7#"7!@"$%#$%*%!2"7!9"4(:#8%G"

system. For example, in our area of interest, we can start 

23%"7!789*'*"72"23%"8%&%8"(6"7"B$:"U7"&'7?8%"*9*2%:"'2*%861"

+3'43"'*"#7$2"(6"7!"'!@)*2$91"+3'43"'!"2)$!"?%8(!5*"2("7"

$%5'(!"+'23'!"7"!72'(!78"%4(!(:9A"

C!9"*9*2%:"2372"'*"47#7?8%"(6":7'!27'!'!5"'2*"'@%!2'29"

'!@%#%!@%!289"(6"(23%$"*9*2%:*"+'23'!"7"*37$%@"%!&'$(!-

:%!2"#%$6($:*"2+("6)!@7:%!278"6)!42'(!*b"4)$$%!2"7!@"

8(!5a2%$:"*27?'8'*72'(!A"=3%*%"7$%"47$$'%@"()2"?9"2+("

4(:#(*'2%"*)?*9*2%:*"g23%"*9*2%:"7!@"23%":%27*9*2%:1"

2372"(#%$72%"'!"@'66%$%!2"@':%!*'(!*"(6"$%4)$*'(!"7!@"

#%$6($:"B&%"*)?a6)!42'(!*b";.>"#$(@)42'(!"(6"23%"+3(8%"

*9*2%:"'2*%86J";0>"$%5)872'(!"($"4(($@'!72'(!"(6"23%"@'&%$*%"

#$(@)42'&%"4(:#(!%!2*J";P>"*%86a7+7$%!%**"(6"23%"*9*2%:X*"

'@%!2'29"7!@"4(!2$(8J";Q>"'!2%88'5%!4%1"6($%*'5321"'!!(&72'(!"

7!@"#87!!'!5J"7!@1";R>"%*27?8'*3'!5"#(8'4'%*"2("5)7$7!2%%"23%"

4(3%*'(!"(6"23%"+3(8%";*%%"B5)$%".>A"H'&%!"23%'$"!72)$%1"

production and intelligence include an additional function 

(6"#%$4%#2'(!"($"8'!,"+'23"23%"%!&'$(!:%!2A

=3%"!%G2"':#($27!2"437$742%$'*2'4"'*"23%"!%2+($,"(6"

'!2%$742'(!*"2372"4(!!%42"23%"6)!42'(!78"4(:#(!%!2*A"=3%"

!72)$%"(6"23%"$%872'(!*3'#*"'*"#7$289"@%B!%@"?9"23%"6)!42'(!"

(6"23%"%8%:%!2*"7!@"#7$289"?9"23%"437$742%$'*2'4*"':#(*%@"

?9"23%"#)$#(*%"(6"23%"+3(8%"*9*2%:A"=3%*%"'!2%$742'(!*"

':#89"23%"I(+"(6"'!6($:72'(!"4(!27'!'!5"%!4(@%@"&7$'%29A"

 !"67421"23%"+3(8%"*9*2%:"'*"7!"%!2'29"+3(*%":7'!"27*,"'*"2("

@%78"+'23"4(:#8%G'29"?9"&7$'%29"%!5'!%%$'!5A"=3'*":%7!*"

2372"23%"*9*2%:"674%*"7!"%!&'$(!:%!2"2372"#$%*%!2*"7"&7*2"

!):?%$"(6"#(**'?8%"*272%*"7!@"23)*1":)*2"?%"47#7?8%"(6"

generating an equal number of internal states to absorb 

23%"&7$'%29"(6"23%"%!&'$(!:%!2A"<(!*%K)%!2891"'2*"'!2%$!78"

!%2+($,"(6"'!2%$742'(!*"4($$%*#(!@*"2("23%"I(+"(6"@'66%$%!2"

types of resources as well as regulations and coordination 

$)8%*"2372"788(+"23%"#$(@)42'(!"4(:#(!%!2*"2("$%*#(!@"

2("23%"&7$'%29"(6"23%"%!&'$(!:%!2A"=3'*"%!2'$%"!%2+($,"'*"

*2$)42)$%@"7!@"$%5)872%@"?9"23%"87+"(6"$%K)'*'2%"&7$'%29"-Q./

-Q0/1"+3'43"'!"7"*':#8'B%@"6($:"*272%*"2372"(!89"&7$'%29"

absorbs variety. 
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E)$"#$%&'()*"+($,"37*")2'8'D%@"23%"h'7?8%"Z9*2%:*"

i(@%8"2(")!@%$*27!@"23%"(#%$72'(!"(6"#(8'49U:7,'!5"742'&'-

2'%*"+'23'!"7!"%4(!(:'4"*9*2%:"-QP/A"d%"37&%"43(*%!"23'*"

same conceptualisation and structure to solve a problem of 

23%"4)$$%!2"7##8'472'(!*"(6"*9*2%:*"!(2'(!*"2("'!!(&72'(!"

*2)@'%*A" !"23%*%1"23%$%"'*"7"6$%K)%!2"4(!6)*'(!"?%2+%%!"

#3%!(:%!7"(44)$$'!5"'!"@'66%$%!2"@':%!*'(!*A"=3%9")*)7-

889"$%6%$"2("742'&'2'%*"2372"4($$%*#(!@"2("23%"'!2%$#$%272'(!"

(6"23%"742)78"#$(@)42'(!"*9*2%:"7!@"72"23%"*7:%"2':%"2("74-

2'&'2'%*"2372"4($$%*#(!@"2("!($:72'&%"7*#%42*";'!*2'2)2'(!*>"

$%872%@"2("2372"#$(@)42'(!"*9*2%:A"<(!*%K)%!2891"23%*%"

'!2%$#$%272'(!*"%*27?8'*3"7"?()!@7$9"6($"23%*%"4(:#(!%!2*"

U$%5'(!*1"'!@)*2$'78"*%42($*"($"!72'(!*1"?)2"7**):%"2372"23%*%"

elements and institutions constitute a system and subsist 

72"23%"*7:%"3'%$7$43'478"@':%!*'(!A"F$(:"23'*"6(88(+*"7!"

)!*(8&%@"@%?72%"4(!4%$!'!5"23%"7##$(#$'72%"8(472'(!"(6"

23(*%"?()!@7$'%*A"

=3%"7*#%42"2372"'*":'**'!5"6$(:"23%*%"'!2%$#$%272'(!*"'*"

2372"23%*%"%8%:%!2*"7!@"'!*2'2)2'(!*"4(!*2'2)2%"7"#)$#(*%6)81"

sustainable, composite and multidimensional system. In 

'21"23%"#$(@)42'(!"742'&'2'%*"(44)$"'!"7"?7*'4"@':%!*'(!"7!@"

23%"#(8'491"'!2%88'5%!4%1"4(!2$(8"7!@"$%5)872'(!"6)!42'(!*"

27,%"#874%"72"7"3'53%$"8%&%8"@':%!*'(!1"23()53"4(!2$(8"

7!@"$%5)872'(!"7$%"'!2%$U@':%!*'(!78"U23%"*9*2%:"7!@"23%"

 The viable or sustainable system model.
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:%27*9*2%:A"[(+%&%$1"23'*"4(:#(*'2%"*9*2%:"4(!*2'2)2%*"7"

)!'29"+'23"7!"'!2%$!78"%!&'$(!:%!2"7!@"*':)827!%()*891"5'-

&%!"23%"$%4)$*'&%"!72)$%"(6"23%":(@%81"'2*":%27*9*2%:"'*"7!"

%8%:%!2";7"!%+"#$(@)42'(!")!'2"($"*9*2%:>"(6"7!(23%$")!'29"

*)?*'*2'!5"72"7"3'53%$"@':%!*'(!"(6"$%4)$*'(!";*%%"F'5)$%*"

."7!@"0>A"=3%"8722%$"@%*4$'?%*"23%"27*,"(6"23%"4(:#%2'2'&%"

'!2%88'5%!4%"%66($21"'!"+3'43"23%"B$:X*"742'&'2'%*"7$%"8'!,%@"

2("7"3'53%$"8%&%8"(6"755$%572'(!"a"7!"%!&'$(!:%!2"'!"+3'43"

23%"@%*4$'?%@"*9*2%:"'*"4(!27'!%@A"=3%$%6($%1"+%"%*27?8'*3"

23%"@'$%42"8'!,"?%2+%%!"23%":%27*9*2%:"7!@"23%"4(:#%2'2'&%"

'!2%88'5%!4%"27*,"'!"23%"&'7?8%"*9*2%:"$%#$%*%!272'(!A"

=3%"7@&7!275%"(6"23'*":(@%8"'*"2372"'2"#$(&'@%*"7"4(3%-

$%!2"744()!2"(6"3(+"?7*'4")!'2*1"+3'43"7$%"&'7?8%"*9*2%:*"

23%:*%8&%*1"7$%"'!2%$8'!,%@"7!@"!%*2%@"2("4(!*2'2)2%"3'53%$"

8%&%8*"(6"755$%572'(!"'!"%743"$%4)$*'(!"23$()53"23%":%-

27*9*2%:"-QQ/A"Z9*2%:*"@'66%$%!2'72%"'!"7"*%86a$%6%$%!2'78"

#$(4%**"(6"@'*2'!5)'*3'!5"23%:*%8&%*"6$(:"23%"%!&'$(!:%!2"

7!@"*':)827!%()*89"($57!'*'!5"'!"*)?*9*2%:*"+'23"7!"

'!2%$!78"*2$)42)$%"2372"$%#$(@)4%*"23%"*2$)42)$%"(6"2372"%!&'-

$(!:%!2A"Z)43"7"4(!4%#2)78'*72'(!"'*":)43"48(*%$"2("$%I%42"

23%"742)78"*9*2%:'4"!72)$%"(6"'!@)*2$'78"#$(4%**%*1"*'!4%"'2"

'*"!(+"#(**'?8%"2(":7#"3(+"'!@'&'@)78"B$:*"4(!*2'2)2%"

industries, a productive sector and subsequently a national 

economy. 

d%"7$%"*)55%*2'!5"23)*1"2372"7!9"%8%:%!2"'!"23%"'!!(&7-

2'(!"*9*2%:"g7"!72'(!1"7!"'!@)*2$91"7"48)*2%$1"7"B$:1"%24A1"

47!"?%"$%#$%*%!2%@"7*"7"&'7?8%"*9*2%:"+3'43"#%$6($:*"23%"

$%6%$$%@"B&%"*)?a6)!42'(!*"'!"%&%$9"@':%!*'(!"(6"$%4)$-

*'(!A"`72)$78891"23'*"6)!42'(!78"@%*4$'#2'(!"47!"7@(#2"K)'2%"

@'66%$%!2"($57!'*72'(!78"*2$)42)$%*"'!"%743"#7$2'4)87$"47*%A"

=3%"@%27'8%@":7##'!5"(6"%4(!(:'%*"7*"&'7?8%"*9*2%:*"'*"

()2"(6"23%"*4(#%"(6"23'*"+($,"7!@"+%"*3788"$%6%$"(!89"2("23%"

A sustainable national system of production.
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:($%"5%!%$78"7*#%42*"$%872%@"2("()$"#)$#(*%*A"`%&%$23%8%**1"

Figure 2 depicts a possible general structure for a national 

system. 

=3%"*)?*9*2%:"2372"+%"37&%"4788%@" '!2%88'5%!4%1"

4($$%*#(!@'!5"2("23%"4(!4%#2"(6"4(:#%2'2'&%"2%43!'478"

'!2%88'5%!4%1"'*":)82'6)!42'(!781"*'!4%"'2"'!48)@%*1"72"B$:"

8%&%8"6($"%G7:#8%1"6($%*'5321"*2$72%5'4"#87!!'!5"7!@"R&D. 

d%"37&%")*%@"23%"2%$:"'!2%88'5%!4%1"*'!4%"'2"'*"48(*%$"2("

$%#$%*%!2"7"#)$#(*%6)8"#%$4%#2'(!"(6"23%"%!&'$(!:%!2"7!@"

23%"4(!*%K)%!2"742'(!*"2("*37#%"23%"6)2)$%"(6"23%"B$:A"

C2"(!%"(6"23%"3'53%$"8%&%8*"(6"755$%572'(!1"8%2")*"*79"72"

23%"!72'(!78"8%&%81"23%"'!!(&72'(!"*9*2%:"'*"4(:#(*%@"(6"

*%&%$78"*)?*9*2%:*"($"#$(@)42'(!")!'2*"+3'43"7$%"$%*#(!-

*'?8%"(6"23%"$%#$(@)42'(!"(6"23%"+3(8%"*9*2%:"'2*%86A"F$(:"

()$"#%$*#%42'&%1"23%*%"47!"?%")!@%$*2((@"7*"#$(@)4%$*"

(6",!(+8%@5%1"%'23%$"4(@'B%@"($"%:?%@@%@"'!"#$(@)42*1"

#$(4%**%*"($"*%$&'4%*A" !"7"3'53%$"$%4)$*'&%"@':%!*'(!1"

*%&%$78"(23%$"($57!'*72'(!*"4(!*2'2)2%"23%"*)?*9*2%:*"2372"

7$%"'!"437$5%"(6"*%86a7+7$%!%**"7!@"4(!2$(81"4(($@'!7-

2'(!1"'!2%88'5%!4%"7!@"4(3%*'(!A"d%":)*2"$%:%:?%$"2372"

'!"%743"$%4)$*'(!"+%"+'88"6'!@"2372"23%"*7:%"6)!42'(!78"

*2$)42)$%"'*"$%#%72%@1"*'!4%"23%9"7$%"78*("4(!*2'2)2%@"(6"

*%2*"(6"&'7?8%"*9*2%:*A"=3%$%6($%1"7"B$:1"+3'43"4()8@"?%"

)*)7889"4(!*'@%$%@"23%"8(+%*2"@':%!*'(!"(6"$%4)$*'(!"'!"7!"

innovation system, is also composed of viable systems and 

37*"4(:#(!%!2*"2372"#%$6($:"23%"6)!42'(!*"(6"#$(@)42'(!1"

4(($@'!72'(!1"4(!2$(81"'!2%88'5%!4%"7!@"4(3%*'(!A

^%2")*"722%:#2"2("@%*4$'?%"?$'%I9"3(+"23%*%"*)?*9*2%:*"

'!2%$742"'!"23%"47*%"(6"7"B$:A"=3%"?%*2"#874%"2("*27$2"'*"+'23"

23%"#$(@)42'(!"*)?*9*2%:1"'A%A"+372"+%"37&%"4788%@"c23%"

*9*2%:XA"=3%"#)$#(*%"(6"23'*"'*"2("5%!%$72%"23%"#$(@)42*"($"

*%$&'4%*"2372"*72'*69"#7$2'4)87$"@%:7!@*"(6"23%":7$,%2A" 2"

also performs diverse operational and managerial activities 

2("743'%&%"'2*"#)$#(*%A"=3%*%"7$%"@%2%$:'!%@"(!"23%"(!%"

37!@1"?9"23%"&7$'%29"(6"23%":7$,%2"*'2)72'(!1"'!48)@'!5"

@%:7!@1"*)#8'%$*1"4(:#%2'2'(!1"7!@":7$,%2"@%:7!@A"=3%"

(23%$"*%2"(6"4(!*2$7'!2*"7$%"':#(*%@"?9"23%"$%*()$4%*"7!@"

47#7?'8'2'%*"(6"23%"+3(8%"B$:"7*"+%88"7*"?9"7"*%$'%*"(6"$%5)-

872'(!*"%*27?8'*3%@"'!2%$!78891"*)43"7*"#$(4%@)$%*1"7!@"%G-

2%$!7889"g?9"*9*2%:*"72"3'53%$"$%4)$*'&%"@':%!*'(!*1"*)43"

7*"!%+"7&7'87?8%"2%43!(8(591"*3'62'!5"?)*'!%**":(@%8*1"7!@"

!($:*A"C*"O%&'!%"#$(#(*%*1"?9"6(4)*'!5"(!"23%"&7$'%29"(6"

23%"%G2%$!78"%!&'$(!:%!21"23%"h'7?8%"Z9*2%:*"i(@%8"5'&%*"

7"6$7:%+($,"2("7@@$%**"23%"*9*2%:X*"!%%@*"6($"&7$'%29"-QR/A"

=3%$%"47!"?%"*%&%$78"#$(@)42'(!"*)?*9*2%:*"+'23'!"7"B$:1"

%743"(!%"(6"23%:"722%!@'!5"@'66%$%!2":7$,%2"@%:7!@*A"=3%"

4$)4'78"7*#%42"(6"23'*"*43%:%"'*"2372"%743"#$(@)42'(!")!'2"

37*"2("4(#%"+'23"7"#7$2'4)87$"8%&%8"(6":7$,%2"&7$'%29"7!@"?%"

47#7?8%"(6"5%!%$72'!5"23%"*)6B4'%!2"&7$'%29"g#$(@)42*"($"

*%$&'4%*"+'23'!"*#%4'B4"$7!5%*"(6"K)78'2'%*";#$'4%*1"#%$6($-

:7!4%"437$742%$'*2'4*1"%24A>"2("7?*($?"23%":7$,%2"@%:7!@A

C*":%!2'(!%@"7?(&%1"23%"*)?*9*2%:"(6"$%5)872'(!"

4(!*2$7'!*"23%"#$(@)42'(!"*)?*9*2%:*"744($@'!5"2("'!2%$!78"

!($:*1"$)8%*1"7!@"#$742'4%*"2372"7'@"'!"23%"4(($@'!72'(!"

7:(!5"*%&%$78"*':'87$")!'2*A"C@@'2'(!78891"'2"2$7!*:'2*"23%"

4(!*2$7'!2*"':#(*%@"?9"3'53%$a8%&%8"*9*2%:*"'!"23%"%!&'-

$(!:%!2A"=3'*"$%5)872'(!"*)?*9*2%:"'*"'!"48(*%"(#%$72'(!"

+'23"23%"4(!2$(8"*)?*9*2%:"+3(*%"6)!42'(!*"'!48)@%"23%"

:%437!'*:*"2("788(+"7+7$%!%**"(6"23%"'!2%$!78"*272%";(6"

23%"#$(@)42'(!")!'2*>"23$()53"7)@'2*"($"%&78)72'(!*1"7!@"

23%":%437!'*:*"2("@'*2$'?)2%"23%"I(+"(6"$%*()$4%*";3):7!1"

#39*'4781"B!7!4'78"7!@",!(+8%@5%>A"

=("?%"7?8%"2("4(!2$(8"23%"'!2%88'5%!4%"#$(4%**1"23'*"

*)?*9*2%:"!%%@*"7"#%$:7!%!2"%G437!5%"+'23"23%"'!2%88'5%!-

4%"*)?*9*2%:"$%*#(!*'?8%"(6"*)$&%9'!5"23%"%!&'$(!:%!21"

:7,'!5"23%"$%8%&7!2"#87!*"7!@"#%$6($:'!5"23%"4(!*%K)%!2"

'!!(&72'(!"742'&'2'%*A"=3%"8722%$"%**%!2'7889"*)##8'%*"

,!(+8%@5%"%:?%@@%@"'!"23%"&'*'(!"(6"23%"6)2)$%"(6"23%"

($57!'*72'(!"g+3'43"'*"?7*'47889"%*27?8'*3%@"?9"@%2%$:'-

!'!5"23%"!%4%**7$9"7@L)*2:%!2*"(6"23%"&7$'%29"$%*#(!*%"(6"

23%"B$:"2("4(#%"+'23"6)2)$%"@%:7!@*"7!@"23%"23$%72*"(6"

4(:#%2'2'(!1"7*"+%88"7*"'!"788"23%"'!27!5'?8%"7**%2*"2372"23%"

(#%$72'(!78")!'2*"$%K)'$%"2("7@L)*2"23%'$"()2#)2*A"F'!78891"

23%"*9*2%:"2372"48(*%*"23%"8((#"'*"'!"437$5%"(6"%*27?8'*3'!5"

5%!%$78"#(8'4'%*"2372"5'&%"4(3%*'(!"2("23%"+3(8%A"Z78("

*)55%*2*"2372"23%"#$(4%**"(6"6($%*'5321"7*"'2"7':*"6($"23%"

longer-term economical and social benefits, improves 

4(($@'!72'(!"7:(!5"23%"&'*'(!*1"'!2%!2'(!*1"7!@"742'(!*"(6"

788"'!&(8&%@"*27,%3(8@%$*"-QS/A"=("@("23'*1"'2*":7'!"27*,"

4(!*'*2*"(6":(!'2($'!5"7!@"?787!4'!5"23%"6($4%*"7!@"23%"

I(+"(6"'!6($:72'(!"7!@"&7$'%29"?%2+%%!"23%"*)?*9*2%:*"

(6"4(!2$(8"7!@"6($%*'5321"*%22'!5"23%"*9*2%:"'!"7"#%$:7!%!2"

#$(4%**"(6"8%7$!'!5"7!@"7@7#272'(!A"=3)*1"'2"*%%:*"#7$7-

@(G'4781"9%2"744)$72%1"2372"23%"+3(8%"*9*2%:"'*"7"4(:#8%G"

%!2'29"2("@%*2$(9"&7$'%291"*'!4%"'2"5%!%$72%*"&7$'%29"23$()53"

its internal processes.

Conclusion

d%"37&%"*)55%*2%@"7"5%!%$78"*9*2%:'4"6$7:%+($,"7*"

7":%23(@(8(5'478"2((8"2(")!@%$*27!@"742'&'2'%*"$%872%@"2("

'!!(&72'(!"7!@"4(:#%2'2'&%"2%43!'478"'!2%88'5%!4%A"d'23"

23%:1"237!,*"2("23%"437$742%$'*2'4*"(6"*9*2%:*1"+%"37&%"

?%%!"7?8%"2("$%4)$*'&%89"@%*4$'?%"*(:%"7*#%42*"(6"23%"(#%-

$72'(!"(6"7!"'!!(&72'(!"#$(4%**A"F$(:"23'*"#%$*#%42'&%1"'2"

'*"#(**'?8%"2("*(8&%"*(:%"(6"23%"23%($%2'478"7!@"(#%$72'(!78"

problems of traditional systems of innovation perspectives. 

F'$*2891"+%"7$%"*)55%*2'!5"7":(@%8"2372"'*"4(!*'*2%!2"+'23"

23%"*9*2%:*"7##$(743"7!@"'*"?7*%@"'!"23%"'@%!2'B472'(!"(6"

#$(4%**%*"($"6)!42'(!*1"+3'43"47!"?%"5%!%$78'*%@"2("7!9"

*9*2%:"+'23'!"23%"%*27?8'*3%@"?()!@7$'%*A"

Secondly, our proposal does not attempt to explain 

%4(!(:'4"#3%!(:%!7"'!"3(8'*2'4"2%$:*1"?)2"23$()53"23%"

detailed analysis of a series of recursive and sustainable 

*)?*9*2%:*A" 2"'*"#$%4'*%89"23'*"!72)$%"+3'43"788(+*"23%"

model to be applied in different levels of aggregation ac-

4($@'!5"2("23%"'!2%$%*2*"(6"*2)@9J"*%42($1"$%5'(!781"!72'(!781"

%24A"C@@'2'(!78891"23%*%"7*#%42*"78*("':#89"2372"23%"*9*2%:"

used to model reality is not simply constituted by a set of 
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elements and interactions, but by functional subsystems 

3'%$7$43'47889"($57!'*%@1"2372"7$%"'!4$%7*'!589":($%"4(:-

#8%G"744($@'!5"2("23%"8%&%8"(6"755$%572'(!"(6"23%"7!789*'*A

F'!78891"()$"&'%+#('!2":7,%*"%G#8'4'2"23%"@)78'29"2372"

%:%$5%*"+3'8%"7##$(743'!5"23'*"#3%!(:%!7"6$(:"23%"*9*-

2%:*"#%$*#%42'&%1"*'!4%"+%"7$%"@'*2'!5)'*3'!5"?%2+%%!"23%"

(?*%$&%@"$%78'291"+3'43"'*"#%$4%'&%@"7*"7"*9*2%:"2("$%@)4%"

'2*"4(:#8%G'29"g+372"+%"37&%"4788%@"23%"c*9*2%:XJ"7!@"

23%"(?*%$&%$"2372"@%*'5!*"7!@"':#8%:%!2*":%437!'*:*"2("

2$7!*6($:"$%78'29"g+3'43"37*"?%%!"$%6%$$%@"7*"23%"c:%-

27*9*2%:XA"C*"+%"37&%"*%%!1"?(23"6($:"#7$2"(6"23%"*7:%"

sustainable system, at different levels of recursion.

=3%"?)'8@'!5"(6"7"!72'(!78"*9*2%:"(6"4(:#%2'2'&%"2%-

43!'478"'!2%88'5%!4%"*3()8@"*27$2"72"23%"8%&%8"(6"'!@'&'@)78"

($57!'D72'(!*1"23$()53"23%"4(!*2'2)2'(!"(6"23%":'!':):"

)!'2*"(6"($57!'D72'(!1"6'$:*1"$%*%7$43"4%!2$%*1"#)?8'4"

*)##($2"($57!'D72'(!*1"7*"*)*27'!7?8%"*9*2%:*A"E!89"'!"23'*"

+791"23%"%:%$5%!4%"(6"3'53%$"3'%$7$439"@':%!*'(!*"+'88"

?%"#(**'?8%A" !"23%"87*2"'!*27!4%"23%*%"+'88"4(!*2'2)2%"'!@)*-

2$'78"7!@"$%*%7$43"*)?*9*2%:*"7*"23%"?7*'*"6($"*)*27'!7?8%"

productive systems at sector, regional or national levels.
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