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Abstract— Within the framework of the increase in
investment in science and technology to raise the innovation
indicators of the countries, this article presents the need to know
the factors that intervene in the process of technology transfer
to understand the characteristics of Science, Technology, and
Innovation articulation of a local public university with the
economic and social agents. Qualitative phenomenological
design was used to explore theoretical models and expert
opinion. Sample was selected retrospectively and by saturation.
Data were processed by categorization and analyzed by
triangulation. 20 factors and 5 dimensions were obtained in
technology transfer, and three types of articulation. It is
concluded that the Science, Technology, and Innovation
articulation in a local public university is Type I, and that the
characterization has been achieved based on the factors that
participate in technology transfer.

and Innovation (STI),
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I. INTRODUCTION

Innovation is important because it promotes economic and
social development; For this reason, countries ‘invest
significantly to generate it; however, achieving_this is ‘not
enough, since it must be extended and tran$ferred“to_the
productive and social sectors [l},—within/a digital
transformation framework [2]

Innovation starts with Technology ‘Transfer|(TT) from
research centers that produce Science) Technology, and
Innovation (STI) to economic and ‘social agents (ESA).
Countries have a national STI system to_support TT; however,
the inland areas remain at a low competitive level [3]. This
reality forces us to investigate this phenomenon.

Successful results are observed in Germany [4], Italy [5],
USA [6], China [7], Australia [8], and Argentina [9]; they use
the industry 4.0 model [10]. In Finland, university produces
STI, startups and business incubators [11]. In Chile,
Colombia, Mexico, and Brazil implemented innovation
policies [12]; and Costa Rica uses a STI system [13]. The
countries also promote the link between the supply of STI and
the demand.

Peru also has a STI system; however, according to the
Harvard Growth Lab Economic Complexity Index, it
continues below Argentina, Colombia, and Chile [14];
Likewise, there is a disparity in the STI; for example,
Lambayeque region spent 0.6% on research and development,
versus the country's capital that spent 54% [11].

In Peru, the institutions that do the most research are the
universities. In the interior of the country, the local public
university (LPU) presents limitations to transfer the STI,
probably because the articulation between the actors is weak.
It is estimated then that, knowing the factors that participate
in
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TT, it is possible to understand the characteristics of the
articulation of the STI between a LPU and ESA [3].

In the scientific literature, the TT factors have not been
expressly found, hence the following questions were raised:
What are the factors of the TT process of an LPU? and what
are the characteristics of the articulation of the STI of a LPU
with ESA?

Objectives of this research were to identify the factors of
the TT process, understand the types of articulation of the STI,
and interpret the articulation characteristics of the STI
between the LPUsand the ESA. The work presents theoretical
value because it ‘econtributes to science, new categories, factors
and types of STLarticulation [15].

Thisg/papencontains: Introduction, Conceptual Framework,
Methodology, Technology Transfer, Characteristics of the
STI Articulation in LPU with ESA, and Conclusions.

II. CONCEPTUAL FRAMEWORK

Keywords used in this research are defined below.

A. Science, Technology, and Innovation

STI refers to the development of science, technology and
innovation activities that are managed to contribute to the
economic and social development of a country [14].

B. Science Technology, and Innovation Ecosystem

STI ecosystem is a structured social system where
different types of actors participate and interact [16] to
produce value and innovations [17].

C. Technological Transfer

TT refers to the process of transmission of research and
technology results, and exploitation rights from one
ecosystem to another [18].

D. Articulation

Activities of articulation refer to social and cultural life,
and to the social action carried out by its actors [11].
E. Innovation

Innovation refers to the creation or improvement of a
method, process, product or service, and its acceptance in the
company or market [19]

F. Public Local University

PLU is a legal person under public law; it is in the interior
of the country; and its functions are, teaching, research, and
extension [20].

G. Economic and Social Agents

ESA refers to individuals or organizations involved in
economic activities [21] and public and private social actions
[22].



H. Change Management Model

Model supports organizations to implement the change
of management methods and technological research
methodology to achieve their objectives [23].

III. METHODOLOGY

In this work, research was carried out with a qualitative,
exploratory, and phenomenological approach to obtain the
depth and quality of the information [15].

Sample was intentional, a posteriori and by saturation [15].
It was made up of specialized bibliography; and it was
possible to select 15 certified researchers, 5 innovation
managers, 3 local and international business consultants, and
a representative from the social sector.

Data collection techniques were documentary analysis and
in-depth interview [15]. Instruments were the comparative
table and question guide, respectively. Guide was applied
virtually due to the COVID-19 pandemic [24, 25, 26, 27, 28].

Data processing techniques were organization of data in
units and categorization, to obtain TT factors. Factors were
validated by experts. Factors were then arranged in a table to
obtain the types of articulation. Results were analyzed with the
triangulation technique [15].

IV. TECHNOLOGY TRANSFER

This section presents the TT models, TT factors, and
articulation types.

A. Models

The most representative TT models are presented below;

1) Linear Articulation of Innovation: This model” is
unidirectional; that is, either focused on supply, or focused on
demand [29].

2) Researchers' analysis: This model  focuses ‘on
developing only the STI offer to commercialize the reseatch
results. The elements of analysis-are three: Motivators,
barriers, and facilitators [30].

3)  Development of Productive Ecosystems: This model
focuses on the demand for STI.\ Seeks.that companies are
entrepreneurs, raise employment ‘and generat¢ patents for
new products. It focuses on the following principles:
Granular leadership, enabling resources, international parity,
and commitment [11].

4)  Innovation Ecosystem: This is based on the third
version of the Triple Helix model [31, 32]. It establishes
linear links between University, companies, and State; first
offers technology, second generates innovation, and third
regulates and offers scientific and technological
infrastructure [33].

5)  Knowledge Integration: This model aims to instruct
on TT processes, such as, learning capacity [34], absorption
capacity, technical-structural elements [35], elements of
knowledge management [36].

6) Dynamic Technology Transfer Model: This model
adds to the characteristics of the linear model, negotiation
skills, incentives, facilitators, technology surveillance
resources, prototype development tools and equipment, etc.
[18].

7)  Technology Transfer for Competitiveness: The
model considers the internal factors of companies,
dimensions of technology transfer, and dimensions of
competitiveness [37].

8)  Entrepreneurial University: Academic
entrepreneurship is used to commercialize technology,
through the creation of university spin-offs. It requires
entrepreneurial skills, intellectual property protection, and
government support [38].

B. TT Factors

Factors identified in the TT models are objective, finality,
principles, products, STI offer, STI demand, actors,
competence, LPU competence, ESA competence, State
competence, investment, process evaluation, results
evaluation, articulation mechanisms [11, 18, 29, 30, 31, 32,
33,35, 36, 37, 38].

In addition, System of Indicators of scientific and
technological capacity [1] provides the TT impact evaluation
factor; Change Management model [23] contributes two
factors, processes flow chart and procedures; and doctoral
work [3] contribute§ two factors: Diffusion and articulation
requirements. Aecording to the change management criteria
[23], the factors were categorized into five dimensions (Table

).

TABLE L. CATEGORIZATION OF THE TECHNOLOGY TRANSFER

PROCESS

Categorization
NO

Dimension Characteristics

STI transfer [29, 30]. Business
transfer [18, 32]. Entrepreneurship
[38].

Innovation [29, 31].
Competitiveness  [34, 35, 36].
Development [37, 38].

Leadership [29]. National and
international parity [11]. Social
responsibility, compromise, [37].
Improved products [29, 30]. New
products,  methods, processes,
services [11, 18]. New tools [37, 38].
Research centers [30]. Universities
[18, 32, 33]. Economic agents,
research centers, universities [38]

Factors

1 Objective

Finality

[3S)
Purpose

3 Principles

4 Product

Object STI offer

6 STIdemand | Companies [29]. Social agents [3].

Research centers, companies [29,
30]. Universities, economic agents,
State [11, 31, 32, 33]. Consumer
representatives [38], agent social [3]
Exclusive [29, 30]. Shared [33, 36,
37, 38].
Prototype design [29, 30], Prototype
transfer [11, 18, 32, 33]. Intellectual
property, ICT, Learning [37, 38].
Acquisition STI, innovation [29].
ESA Absorption skills, strategic planning
competence [11, 34, 35], Intellectual property,
financing, Entrepreneurship [38].
Financing [29], regulation, and
State standards for the protection of
11 intellectual property [32, 33]. Public
competence . . .
investment in technological
infrastructure and training [36, 38].
Research projects [29]. Technology
centers and parks [18]. Researchers,
intellectual property [38].

7 TT actors

8 Competence

LPU
competence

10

Competencies

12 Investment




Categorization
Ne - -
Dimension Factors Characteristics
Announcement, training. Selection
- of AES and demands. Application of
5 intervention and  participation
E Process flow | strategy. Dissemination of the
13 ) . S
g chart activity and publication of the
E opinion of opinion leaders.
@ Identification of resource providers.
§ Information systems [23].
E Regulations, manuals, protocols,
14 Procedures quality management, administrative
simplification [23].
Process Protopres [34, 35], tqchr}ologlcal
15 . surveillance, system of indicators [1,
evaluation
38].
16 Results Number of patents, agreements,
evaluation contracts [1, 18, 37, 38].
o Indicators of quality, productive
5] Impact . . . o
17 -2 . diversification, competitiveness
2 evaluation .
E index, Poverty, employment [1].
13 s Articulation Agreements, contracts,
M mechanism administrative simplification [36].
. . Communication, publication, fairs,
19 Diffusion promotion, and articulation ICT [3].
. . Professional training, inclusion of
Articulation . . , .
20 requirements TT subjects, and virtual articulation
q office installed in all actors [3].

C. Articulation types

Three types of articulation were understood from the
characteristics of the TT process factors.

Type I articulation has the following characteristics: The
objective is the TT, the purpose is innovation, the principle is
leadership, the product is the improvement of the good, the
STI supply is the research center, the STI demand is the
company, the competence of each is exclusive. In this types
the articulation is minimal, the characteristics are in the first
three dimensions of the TT (Table 1) according to the models
of TT, Linear [29], Researcher’s analysis [30], Development
of ecosystems [11], and Innovation [31].

Type II articulation has the following characteristics=The
objective is commercial transfer, the. purpose is
competitiveness, the principle is parity, the product is the
creation of new goods, the supply/of STEisthe university, the
demand is the agent economic, the competition of the actors
is shared in nature; and the State| regulates/ intellectual
property. In this type, the articulation.is greatet than in Type
I, the characteristics are in four dimensions of the TT (Table
1) according to the TT models, Ecosystem development [11],
Innovation [32, 33], and Integration of knowledge [34, 35,
36]; and the Change Management model [23].

Type III articulation has the following characteristics:
The objective is entrepreneurship, the purpose is
development, the principle is social responsibility, and the
product is the new tool to create new goods. The actors,
university, economic agent, and State can be supply and
demand, at the same time. In addition, the State finances the
CTI and regulates intellectual property. In this type, the joint
is greater than in Type II. The characteristics are in the five
dimensions (Table 1) with emphasis on the models Transfer
for competitiveness [37], and Entrepreneurial University
[38]; of the Change Management model [23]; of the System
of Indicators of scientific and technological capacity [1], and
of doctoral research [3].

V. CHARACTERISTICS OF THE STI ARTICULATION IN LPU

WITH ESA

A. Local Public University of Lambayeque

Lambayeque region, Peru, is in the interior of the country;
presents a low level of competitiveness [39] and has 4 private
universities and one public.

The LPU was created by Decree Law N © 18179 in March
1970. At present it is governed by University Law 30220, its
Statute and Regulation of Organization and Functions of the
year 2020. In its structure it has the Vice-Rectorate of
Research and with the Innovation and Technology Transfer
Directorate [40].

Scientific and technological production focuses on the
presentation of final research reports, publication of scientific
articles, filing of patent applications and few TT agreements.

B. Opinion of UPL Expert, Researchers and Managers

LPU expert, researchers and innovation managers opined
that, in Lambayeque, the objective of TT is innovation, the
purpose is TT, the principle is quality of life, and the product
is diversification. LPU offers STI; however, the ESA do not
request it because there are no communication bridges.
According to them, the articulation between the LPU and the
ESA is framed in thewmodels, Lineal [29], Researchers’
analysis [30],"Dévelopment of productive Ecosystems [11],
and Infovations Ecosystem [31]; and therefore, the
characteristics of the joint are Type 1. This result gives
content validity to the TT factors.

C. Opinion of the experts representing ESA

Experts from the productive and social sectors opined
that, in Lambayeque, objective of the TT is innovation, the
purpose is competitiveness, the principle is the attention to
social and economic problems, and the product is the STI
produced by the LPU for ESA. According to the opinion of
the experts, the articulation between the LPU and the ESA is
framed in the models, Linear [29], Researchers’ analysis
[30], Development of Ecosystems [11], and Innovation
Ecosystem [31]; and therefore, the characteristics of the joint
are Type I; which also gives content validity to the TT
factors.

VI. CONCLUSIONS

Twenty factors of the TT process were identified in eight
TT models, a management model, an Indicators system, and a
doctoral thesis report. The factors were categorized in five
dimensions: Purpose, Object, Competences, Management by
processes, and Evaluation.

Three types of articulation were included: Type I, with
poor articulation between the LPU and the ESA; Type II, of
regular articulation; and Type III, highly articulated.

The characteristics of the articulation of the STI in a LPU
with the ESA were interpreted as Type 1.

The characterization obtained in this work coincides with
the reality of the observed phenomenon and, therefore, it can
be understood that the characteristics of the STI articulation
are obtained from of the TT factors.

It is recommended to continue with the investigation to
measure the reliability and stability of the results.
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