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THE SUSSEX-YALE-STANFORD (SYS) 
SYNTHESIS

• Profound analogies between technological 
knowledge and information
– Non-rival use
– Upfront costs of production
– Non-depletability

• But also profound differences
– Tacitness of knowledge
– Its pragmatic and only partly codifiable nature
– Hurdles in imitation and replication
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THE STRUCTURE OF TECHNOLOGICAL 
KNOWLEDGE: TECHONOLOGICAL 

PARADIGMS

• Highly specific knowledge bases, including specific 
physical/chemical properties

• Shared heuristics for actual implementation of 
knowledge and for search (“how do we do x?” …
“how do we search ahead?” …)

• (often but not always) Dominant designs (…templates 
of artifacts to be improved upon)

• Communities of understanding and of practice
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THE SOURCES OF TECHNOLOGICAL 
KNOWLEDGE

• Complementarities between
– Firm specific knowledge
– External sources including

• Applied sciences
• Suppliers
• Customers/users

• Beyond the “linear model”: from science to  
technological applications, to their economic 
exploitation

• Diversity across sectors…
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THE MODES OF ACCESS TO 
INNOVATIVE KNOWLEDGE

• Ranging from formal R&D to learning-by-
doing, learning-by-using, learning-by-
interacting, …



A learning curve
(adapted from Dosi, 1984, and Gurisatti et al., 1997)
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DIFFERENCES ACROSS PARADIGMS 
AND INDUSTRIES IN

• Technological opportunities

• Cumulativeness in technological advances

• Degrees of knowledge tacitness

• Degrees and modes of appropriability

• Sources of knowledge

• Modes of learning and innovation
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low 

Influence of relative 
prices on substituta 
bility of techniques 

weak-localised t.c. strong-localised t.c. non-localised t.c. 

Science-based
sectors

Traditional sectors

• 
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Relative prices and technical change
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“SCHUMPETERIAN COMPETITION” WITHIN 
INDUSTRIES NESTED INTO ENSEMBLES OF 

HETEROGENEOUS COMPETING FIRMS

• Endogenous market structure

• Idiosyncratic learning and market selection

• Entry and exit patterns

• Properties of selection dynamics

• Industry “life cycles”



10

THE INSTITUTIONS SUPPORTING 
TECHNOLOGICAL INNOVATION

NATIONAL SYSTEMS OF INNOVATION 
AND PRODUCTION

THE DISCRETE INSTITUTIONAL 
ARRANGEMENTS NESTING 
EVOLUTIONARY PROCESSES
(…vs. the painstaking interaction between 
“institutionalism” and “evolutionism”…)
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INNOVATION, INDUSTRIAL EVOLUTION 
AND MACROECONOMIC GROWTH: 

TOWARD AN 
EVOLUTIONARY/STRUCTURALIST 

MACROECONOMICS?

...some very important results but still far 
from completing the task…
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• Capabilities accumulation in catching up 
and development

• “Keynesian” issues of demand formation 
and demand management

• Distributive issues, including income 
distribution, relative prices and inequality
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• The role of markets, in general, and the ways 
market selection in particular
[in that, a challenging gap between evidence and theory …
the latter still resting on some monotonic version of 
replicator dynamics, or variations thereof …]

• A dangerous flirtation with a sort of  
Schumpeterian version of “the magic of the 
market place”, with Hayekian/”Austrian”
market-apologetic tones



Evolutionary/structuralist synthesis

• Supply side efforts

• Demand led mechanisms

• Innovation system

• New paradigms 

• Development path, traverse and hysteresis



Supply side and learning

- International diffusion of technologies
- Borrowing, imitation and mastering 
- Adaptation to local conditions
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Demand led mechanisms

• It should be added the mechanisms that promote a positive 
loop between demand, productivity and employment. That 
is, those effect on learning, division of labour, 
productivity and, hence, the realization of dynamic 
increasing returns (Verdoorn-Kaldor law). 

• In turn, a higher demand and an expansion of the 
industrial sector introduce a recursive process that 
reinforces further increasing of demand, production 
capacity and employment.
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Industrialization and development

- Increase industrial value added in GDP

- Increase production capacity and employment

- Structural transformation



One area virtuous development process: 

Supply efforts

Demand led mechanisms 

Innovation systems
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IN A NUTSHELL

• Enormous achievements
hence also a significant room for self-
congratulation for the broadly defined 
“evolutionary” and “structuralist” families

but
• Some major bottlenecks and very 

urgent challenges ahead


