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The	  importance	  to	  understand	  how	  organizations	  learn	  in	  
a	  given	  Technological	  system	  
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THEORETHICAL	  FOUNDATIONS

The	  research	  studies	  the	  link	  between:

• Knowledge	  integration
• The transfer problem and knowledge conversion: embrained (explicit-‐individual), encoded (explicit-‐collective), embodied

(tacit-‐individual) and embedded (tacit-‐collective) (Polany, 1966; Anderson, 1983; Nonaka, 1994; Lam, 2000)
• Knowledge hierarchies: architectural knowledge (De Boer et al, 1999) and component knowledge (Leonard-‐Barton,1988)
• Knowledge	  reconfiguration:	  external and	  internal knowledge (Grant,	  1996;	  Lane	  and	  Lubatkin,	  1998))
• Knowledge orientation: exploitation and exploration (Levitt and March, 1988; March, 1991; Levinthal and March,1993)
• Effectiveness of Knowledge integration: Scope and outcome (Grant, 1996)

• (Technological)	  Learning	  system	  
• Organizational learning mechanisms and dynamic capabilities (Levitt and March, 1988; Spender, 1996; Teece, 1997; De

Boer et al, 1999)
• Learning	  process:	  cognitive	  and	  behavioral	  changes	  (Fiol and	  Lyles,	  1985; Senge,	  1990;	  Dodgson,	  1993;	  Akbar,	  2003)
• Searching	  for	  absorptive	  capacity	  (AC):	  The	  state	  of	  knowledge	  and	  experience	  (Cohen	  and	  Levinthal,	  1989;	  Lam,	  2000;	  

Dodgson,	  1993;	  Schilling	  et	  al’s,	  2003)
• Decision-‐making	  process	  and	  the	  learning	  system	  (Shrivastava,	  1983)

• Capabilities	  and	  routines	  (Levitt	  and	  March,	  1988;	  Kieser at	  al,	  2001;	  Holmqvist,	  2004)	  
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FOCUS	  OF	  THE	  DISCUSSION	  AND	  PROPOSITIONS

• The micro-‐foundations of knowledge and learning nurture technological change: Assessing the
interaction between the Individual and collective learning actions
• The	  cognitive	  and	  behavioral	  condition	  of	  learning	  
• The	  transferability	  of	  knowledge	  from	  different	  forms	  
• Learning	  occurs	  an	  action-‐practice	  based	  process	  (systemic	  and	  systematic)

• The learning capacity building traced a path-‐depended and path breaking process over the firm life’s
cycle.
• Knowledge reconfiguration: (passive, active and interactive) firms’ interpretative systems are built through a variety of sources,

where internal and external knowledge are clearly more interactive than tends to be acknowledged.
• Knowledge orientation: (exploitation and exploration)The interaction between exploitation and exploration could be sequential

or iterative based on how a firm’s learning trajectory evolves over time and how individuals come to understand the firm´s
strategic position in the industry and interpret the direction that its trajectory can take.

• The macro-‐components of learning are overemphasized aspects
• The decision making process and the organizational learning mechanisms might change as a respond of the learning required

conditions that emerge from the interaction of individuals with the routines in relation to market.

• Technological transformation happen as the result of an efficient, coherent and flexible knowledge-‐
integration and learning process .An integrative view of knowledge integration and learning:
Knowledge integration and learning system (KILS)
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A  LEARNING-CAPACITY  FRAMEWORK
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Learning schemes: Functional Learning Mechanisms (FLMs) and
learning process

Refer therefore to the efforts that organizations make to acquire
and internalize knowledge from elsewhere into their production
systems.
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Learning capacity is defined by the ability of	  the organization to integrate different types of	  knowledge from a	  
variety of	  sources with the aim of	  modifying current technological capabilities and	  routines to fit into the

industry or create productive opportunities.
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A  LEARNING-CAPACITY  FRAMEWORK:  KNOWLEDGE-INTEGRATION  AND  LEARNING  SYSTEM  (KILS)
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Sense	  of	  opportunity

• Towards	  effective	  technological	  transformation:	  1.	  Efficiency;	  	  2.	  Coherence;	  3.	  Flexibility
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An	  historical	  comparative	  in-‐depth	  ‘two-‐case’	  study	  
method
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Source:	  the	  author
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Source:	  the	  author
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Bounding	  the	  context:	  High	  growth	  SMEs	  in	  a	  Emerging	  
economy

• Technological opportunities: inconsistency, and/or unreliable knowledge generated
by engineering and scientific knowledge providers.

• Moderately dynamic market: (1) The regulatory framework, (2) the technical
sophistication of the clients and (3) distribution of competitors

• Transition: From mature single technologies to complex emerging technologies

• Type of firms: Established and engineering-‐oriented SMEs

• Country: Colombia

• Industries: Nursery seedling firm in the agricultural industry and an ingredient
supplier firm in the food processing industry
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Two	  established	  engineer	  based	  SMES:	  patterns	  in	  their	  
learning-‐capacity	  building	  and	  technological	  trajectories
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Main	  characteristics	  of	  the	  cases	  

Source:	  the	  author
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INGRIDIENT	  SUPPLIER	  FIRM	  (ISF)

NURSERY	  SEEDLING	  FIRM	  (NSF)

• Production	  of	  certified	  
propagated	  plants	  of	  perennial	  
fruits	  

• Emphasis	  on	  the	  soft	  part	  of	  the	  
technologies

• Technology-‐push

• Development	  of	  formulas	  and	  
protocols	  of	  production	  for	  the	  food	  
processing	  industry	  

• Emphasis	  on	  the	  hard	  part	  of	  the	  
technologies

• Demand-‐pull
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INGRIDIENT	  SUPPLIER	  FIRM	  (ISF)

NURSERY	  SEEDLING	  FIRM	  (NSF)
From(1) Agricultural engineering
(principal) to (2) Advanced
biotechnological techniques for
propagation

From (1) Chemical (principal) and
Food engineering (principal) to
(2)Biotechnological techniques for
extraction of natural components
and micro-‐encapsulation techniques
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*/**/***	  Represent	  the	  level	  of	  intensity	  of	  the	  events	  associated	  with	  the	  specific	  learning	  capacity	  in	  the	  related	  period:	  less	  than	  20	  events	  (*);	  more	  than	  20	  and	  less	  than	  40	  (**);	  
more	  than	  40	  events	  (***).
The	  grey	  colour corresponds	  to	  the	  exploitative	  learning	  capacities	  and	  the	  blue	  colour to	  the	  explorative	  learning	  capacities.
Source:	  the	  author

The	  learning	  trajectory	  through	  the	  firms’	  life	  cycles

ISF’s	  KILS	  figures
• 850	  learning	  events
• 23	  learning	  schemes

NSF’s	  KILS	  figures
• 409	  learning	  events
• 17	  learning	  schemes
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gaining	  absorptive	  capacity	  over	  the	  firms’	  life	  cycles
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The	  KILS	  at	  initial	  conditions	  of	  the	  firms

Source:	  the	  author
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The	  KILS	  at	  the	  formation	  period	  of	  the	  firms
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The	  KILS	  at	  the	  establishment	  period	  of	  the	  firms
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The	  KILS	  at	  the	  expansion	  period	  of	  the	  firms
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General	  discussion:	  The	  knowledge	  integration	  and	  learning	  
system	  (KILS)

• By focusing on the learning schemes, the research for this thesis sought to redefine the (learning) routines in which
dynamic capabilities are located. The learning schemes focus on satisfying and gaining perspective on the firm’s
potential to learn in relation to its technological options.

• The	  learning	  schemes	  represent	  a	  vehicle	  for	  knowledge	  integration	  offering	  a	  broader	  explanation	  for	  the	  building	  
up	  of	  the	  firm’s	  learning	  capacity,	  especially	  for	  SMEs.

• The research therefore argues that the way in which firms develop their learning capacities and capabilities is
influenced by how individuals and managers are able to make of sense of the knowledge-‐integration system
(Tsoukas, 1996) and the learning system (Shirivasta, 1983) together in response to the firms’ strategic orientation.

• Firms achieve their ‘absorptive capacity’ when they are able to pursue of knowledge integration by creating an
iterative and systemic process throughout all the learning capacities. By looking at the learning trajectory through
the lens of the learning-‐capacity building, an assessment of the firm’s learning capacity can be understood by
looking at two factors. One refers to the sense of opportunity and the second to technological flexibility.
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• The two cases studies revealed three interactions patterns between learning capacities throughout
their development and evolution process: (1) Discretionary pattern; (2) complementary pattern; (3)
systematic pattern

• The findings in this research evidenced that exploitative related mechanisms purposes are beyond
getting efficiency for the known technology but also serve as a pipeline to integrate knowledge from
explorative related schemes in to the routines.

• The more open and exposed firms are to learning, the more able they are to avoid ambiguity in the
direction of their technological development and expand their technological platform.

• The evidence argues for, and favors, the view that firms who develop a sense of opportunity through
their learning dynamics open up their choices and alternatives. If firms accumulate information and
know-‐how through learning, they increase their technological flexibility.
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Assessment	  of	  the	  firms’	  KILS	  

Source:	  the	  author

Patterns	  in	  the	  evolution	  of	  KILS	  and	  strategic	  orientations

*Expected	  trajectory	  in	  the	  assessment	  of	  the	  KILS	  in	  both	  firms
The	  blue	  lines	  in	  dashes	  represent	  the	  possible	  route	  to	  follow	  and	  the	  red	  lines	  in	  dashes	  question	  if	  those	  possible	  routes could	  happen	  
over	  the	  firms’	  life	  cycles.
Source:	  The	  author
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• The research proposes that firms must combine a routine and practice based approach
to learning in which decisions and actions emerge from the individuals in charge of the
operational routines with a strategic based approach in which conditions for learning
are oriented by high ranged managers.

• The evidence from the cases suggests that the characteristics of the decision-‐making
process are particularly influential in creating the conditions that spark the learning
dynamics. Once firms start to hire knowledgeable staff and they began to develop some
expertise through learning-‐by-‐doing, the decision-‐making processes are likely to turn
towards more structured, inclusive and participative systems.

• The evidence from the research informs implications for individuals, for managers and
industrial policy makers.
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