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Technological valuation is an ongoing topic, related to the estimation of a technological asset value usually within the
framework of Technology Transfer activities. Its research and application occur mainly in industrialized countries; the
most documented experiences come from these countries, meanwhile the contrary occurs in developing countries.
The objective of this paper is to analyze the Technological valuation management in several companies located at Bogotá (Colombia) and to identify challenges in this topic for these organizations. For this purpose, some companies from
Bogotá city were studied, using benchmarking techniques. The results show the poor management and application
of this valuation in the consulted companies, which agrees with the literature regarding the technological valuation in
this context. Therefore, the challenges in the Technological valuation management for the analyzed companies are
oriented to the appropriation of valuation concepts and methods, as well as the strengthening and measurement of
technological capabilities.
Keywords: Technological valuation, Technology management, Colombia, Technological capabilities.
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Resumen
La valoración tecnológica es un tema en expansión, asociado a la estimación del valor de un activo tecnológico,
generalmente en el marco de actividades de transferencia de tecnología. Su investigación y aplicación ocurren
principalmente en países industrializados, de donde
proceden las experiencias más documentadas, mientras
que en economías en desarrollo esto es menos evidente.
El objetivo de este artículo es analizar la gestión de la valoración tecnológica en algunas empresas colombianas
e identificar los retos que deben enfrentar; para ello, se
realizó un estudio con participación de varias empresas
ubicadas en la ciudad de Bogotá (Colombia), mediante
la aplicación de técnicas de referenciación comparativa.
Los resultados evidencian el escaso manejo y aplicación
del tema en las empresas consultadas, lo cual concuerda con la literatura respecto a la valoración tecnológica
en este contexto. Por tanto, los retos en cuanto a la gestión de la valoración tecnológica para las empresas analizadas, están orientados a la apropiación de conceptos
y métodos para dicha valoración, así como al fortalecimiento y medición de capacidades tecnológicas.
Palabras clave: Valoración tecnológica, Gestión
tecnológica, Colombia, Capacidades tecnológicas.
Résumé
La valorisation technologique est une question en expansion, asociée à l’estimation de la valeur d’un actif
technologique, généralement dans le cadre des activités de transfer de technologie. Sa recherche et son
performance se déroulent principalement dans les pays
industrialisés, d’’où proviennent les expériences les plus
documentées, tandis que en économies en voie de dévéloppement cela est moins évident. L’objectif de cet article
est d’analyser la gestion de la valorisation technologique
dans certaines entreprises colombiennes et d’identifier
les défis auxquels ils doivent t faire face; Pour cela, nous
avons fait une étude avec la participation de plusieurs
entreprises dans la ville de Bogotá (Colombie), à travers
la mise en œuvre de techniques de référencement comparatif. Les résultats mettent en évidence la gestion et
l’execution limités du sujet dans les entreprises consultées, ce qui correspond à la littérature concernant l›évaluation technologique dans ce contexte. Par conséquent,
les défis concernant la gestion de la valorisation technologique pour les entreprises analysées, sont orientés
vers l›appropriation de concepts et de méthodes pour
cette valorisation, ainsi que vers le renforcement et la
mesure des capacités technologiques.
Mots-clés:
Valorisation technologique, Gestion
technologique, Colombie, Capacités tachnologiques.

1. Introduction
The subject of technological valuation is
increasingly relevant, constituting an important part of technological management pro-

cesses. Its results are necessary in a wide
range of business and industrial activities
ranging from technology transfer processes
to the estimation of internal strengths from
technology-based organizations (Angelo, Domenico, Luigi and Iacobelli, 2008; Watkins,
1998).
Technological valuation as a topic of research is in continuous development, and it
has been pointed out that it has as much of
art as of science, because although many of
the techniques on which valuation processes
are based have a solid financial and mathematical base, decision makers often resort to
their instinct and experience (Hunt, Probert,
Wong and Phaal, 2003; Paulson and Huber,
2001). Elói and Santiago (2008) indicate that
the purpose of valuation is not to predict the
exact value of technology, but to provide an
expected value that captures the risks and
uncertainties inherent to the process of technological innovation. Nevertheless, estimating the potential value of a technology-based innovation is a relevant issue that has
not been satisfactorily addressed in the academic literature (Chanaron, 2013).
Notwithstanding, technological valuation
has been studied and applied mainly in developed countries, and the most documented
experiences proceed from research in such
areas, while in developing countries such
as Latin Americans there is little Information available on the subject (Jiménez, 2015).
Hence, this paper aims to analyze the management of technological valuation in some
Colombian companies and identify the challenges that they must face. The document
initially addresses the characterization of technological valuation in less developed contexts, following the description of the methodology used, based on comparative reference
techniques, and then presents the results obtained through this exercise. Lastly, it identifies challenges in the management of technological valuation for the companies studied,
as well as the conclusions from this research.

2. Particularities of technological
valuation in developing economies
According to Angelo et al. (2008), reference can be made to a restricted definition and
a broad definition of technology, the first rela-
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ted to tangible elements and associated technical knowledge, while the broad concept encompasses the total technological capacity of
productive systems. In this vein, various authors (Kakati and Dhar, 1991; Kaplan, 1986;
Paramanathan, Farrukh, Phaal, and Probert,
2004; Raafat, 2002, among others) have suggested that in technological valuation, the
restricted concept of technology can be limiting by causing these valuation processes to
focus on tangible aspects with a purely economic approach.
The value of technology can be understood in different dimensions, not only economic, and is enriched by retaking the broad
conceptualization of technology, and considering the importance of intangible elements
such as technological capabilities. The latter
are defined as the set of knowledge, skills,
experiences and resources (such as information, organizational structures and networks), incorporated into routines, processes
and products, which allow an organization to
promote and manage technological changes,
that is, developing or adapting technology
and generating innovations; these capacities
are the outcome of gradual and cumulative
learning processes, dependent on the context
in which they occur and, therefore, specific
to each organization (Bell and Pavitt, 1993;
Figueiredo, 2001, 2004; Jiménez, 2015; Lall,
1992; Takahashi, 2002; Viotti, 2002).
According to Bell and Pavitt (1993), it has
usually been understood that only through
(passive) technology diffusion, developing
countries can achieve industrial growth, ignoring the value and importance of intangible resources required to generate and to
manage technical change; namely, its technological capabilities by interpreting them
only as a minor complement of the production capacity. Therefore, according to these authors, there has been a misconception
of diffusion, away from innovation, ignoring
that countries adopting and using technology can leverage it to generate local solutions
based on the adaptation and improvement of
foreign technologies based on learning processes and the accumulation of technological
capacities.
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By taking as a reference the concept of
technology life cycle, it can be noted that in
developing countries such as Colombia, te-

chnologies are generally located in the last
stages of the cycle (expansion, maturity and
decline); being particularly used in conventional industrial production. These technologies count with established markets and historical data that facilitate the performance
of analyses and forecasts. Likewise, they are
known and sufficiently tested, unlike those
employed and generated in developed countries which, upon being at the beginning of
the technological cycle, are high-risk and
hence difficult to manage (Bhattacherjee,
1998). When these type of technologies support and complement locally available technologies, a first step can be taken in the dynamization of less developed economies, and
in the generation of technological capacities
through learning and technological accumulation.
Figure 1 shows the relationship between
the life cycle of technology and the methods
used to value it, based upon what was proposed by Probert, Farrukh, Dissel and Phaal
(2011), with respect to technology Readiness
levels. These authors indicate that the readiness of technology implies the usage of quantitative methods, since in said phase (known
as Test by application) technical uncertainty
is very low, and it is relevant to calculate future returns by using discounted-cash-flow
techniques and real options.
For the valuation of technologies such as
those commonly available in developing contexts various methods are found in the literature; however, from what has been presented
in Figure 1, it may be said that quantitative
techniques and methods such as discounted-cash-flow, or cost and market methods
are preferably oriented towards this type of
technology.
In summary, technological valuation based mainly on quantitative methods is preferentially oriented to the expansion and maturity stages, where the technologies have
already been tested and, therefore, there is
less risk and uncertainty. These technologies
are characteristics of developing countries
such as Colombia, whose technology-generating capabilities are limited. This type of valuation has, nonetheless, involved technology
in its entire dimension to a lesser extent by
focusing on the monetary aspect and the tangible component.
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Figure 1. Relationship between the technological cycle and technological valuation methods

t
t

Source: Adapted from Mejia (1998) and Probert et al. (2011)

In the face of the reality of Latin American
countries, where capacities and learning are
the options to advance technologically, technology and its valuation must be analyzed
from a broad perspective that includes both
tangible and intangible aspects. In this way,
one can speak of an expanded technological
valuation (Jiménez and Castellanos, 2014)
that retakes the broad definition of technology by including technological capacities within the concept of valuation, in search for
more relevance for the context of developing
countries like Colombia.

ces has similar traits, which in turn affects
the management of processes such as technological valuation, so that the information
in connection thereto is usually scarce due
to lack of documentation and informality.
Therefore, the approach to technological valuation needs to resort to different elements
from those employed in developed countries
(for example, financial information), like the
concept of technological capabilities, because of their relevance in technologically and
economically lagged countries.

Likewise, starting off from the rudimentary characteristics of the productive apparatus in less developed contexts, it may be
inferred that the management of these devi-

3. Methodology
This work was based on an analysis of the
context in which technological valuation can
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be carried out in some Colombian companies.
The conducted study is exploratory and employed comparative referencing techniques
or benchmarking (Camp, 1993; Spendolini,
1994), with information from primary sources obtained through the design and application of a reference instrument, as detailed
below. The steps of the methodology followed
are described below:

3.1. Selection of companies for the study
To select the companies that participated
in this analysis, the following criteria were
taken into account:
Geographic concentration: there is a
high geographical concentration of companies of all sizes. According to the Cámara de
Comercio de Bogotá (2015), the departments
of Cundinamarca, Antioquia, Santander, Valle del Cauca and Atlántico concentrate 79%
of the large companies, as well as 62% of the
micro-enterprises and SMEs in the country.
The largest concentration is in Bogotá, with
22.8% of the total micro, small and medium-sized enterprises. Based on this information, the analysis carried out focused on companies located in the city of Bogotá.
Characteristics of the companies in Bogotá: according to the Cámara de Comercio
de Bogotá (2012, 2015), at the Bogotá-Cundinamarca region lies the largest number of
companies in the country, and 93.2% of the
companies in the city (191,945 establishments) are micro and small.
The main activities of the companies at
Bogotá are related to services (44%), trade
(35%) and the manufacturing industry (13%)
(Cámara de Comercio de Bogotá, 2015). Taking into account production characteristics
in developing countries such as Colombia, supported by traditional sector technologies,
manufacturing companies were taken as object of analysis as they represent the third
most important economic sector in Bogotá.
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Strategic sectors for Bogotá: the internal productivity Agenda of the Bogotá-Cundinamarca region (Alcaldía Mayor de Bogotá
and Universidad Militar Nueva Granada,
2012) established 17 dynamic productive
segments of impact in the region called
Apuestas productivas (Productive bets) and

grouped into four categories: agro-industrial
sector, industrial sector, services sector and
promissory sector. The industrial sector prioritized by this agenda includes the following
productive bets: 1) textiles and confections.
2) Chemical and plastic products. 3) Other
chemical products (cosmetics, cleaning products, pharmaceuticals and agrochemicals). 4)
Paper, press, editorials and graphic arts. 5)
Auto parts and automotive. 6) Beverages. 7)
Construction materials, ceramics and glass.
As a result of the application of the criteria
described (geographic concentration, characteristics of the companies in Bogotá and
strategic sectors for Bogotá), along with the
use of information about companies that have
participated in previous studies (Castellanos, Fúquene, Ramírez, González and Castellanos, 2013) performed within the research
group where this work was developed, finally there were seven companies pertaining to
productive bet number 2 (chemicals and plastics, in the preceding paragraph), producers
of plastic packaging, located in the city of Bogotá, as detailed in Table 1. It is important to
clarify that at no time was a statistically representative sample intended to be concretized. For reasons of confidentiality, the names
of the companies consulted are not mentioned in this paper.

3.2. Variable and sub-variable definition
The variables and sub-variables on which
this study was based were established from
the review of the literature on the subject of
technological valuation and the particular
conditions of developing countries such as
Colombia, which permit to establish a relationship between this valuation and technological capacities by taking the broad conceptualization of the technology as a basis
(as discussed in section 2). The established
variables are: technological valuation processes (with three sub-variables: technology acquisition, technological valuation and
technology evaluation), and technological
capabilities (with four sub-variables: technical and physical systems, human capital, organizational, management and institutional
systems, and products and services). Table 2
summarizes the conceptualization and justification of each variable and sub-variable.
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Table 1. Consulted companies
Company
		

Antiquity in
the Market

Quantity
of employees

Company 1

22 years

70

Company 2

18 years

85

Company 3

2 years

13

Integral solutions for packaging and supplies for the industry, especially
the design, development and definition of new products.

Company 4

19 years

20

Preparation of mixtures and products in rubber

Company 5

35 years

180

Company 6

9 years

15

Company 7

29 years

130

Performance area
Producer of re-sealable printed or transparent packaging (polyethylene
with re-sealable seal).
Production of thermoformed packaging and packaging for liquid/gelatinous products. They also provide labeling, printing of dates and batches
of manufacturing and packaging of products in folding boxes.

Manufacture and commercialization of packaging and packaging of plastic resins, chromed steel and aluminum for carbonated drinks, mineral
water and other liquid products. PET preforms, (big) bottles, boxes and
plastic and metal covers. Lithography, trimming and sheet printing services.
Design and manufacture of plastic packaging. Products such as flexible
and thermoformed packaging.
Coextrusions and Laminations for automatic packaging of food, beverages and mass distribution products, bags, rolls, girdles, tubular labels,
Doy Pack, borders, polypropylene pennants
Source: Author’s own elaboration.

Table 2. Variables and sub-variables for the analysis in some companies
Variables

Description

Sub-variables
Acquisition of technology

Technological valuation
has a fundamentally monetary approach related to teTechnological valuation chniques of financial analyprocesses
sis of projects that are not Technological valuation
necessarily technological.

Technology evaluation
Technological
capabilities

A broad vision of technology that includes the issue
of technological capabilities
is considered necessary, based on the premise that the
restricted interpretation of
technology is insufficient in
developing countries, given
the scarcity of information,
particularly of financial nature, required for the technological valuation.

Technical and physical systems

Human capital
Organization, management and
institutional systems
Products and services

Description
Fundamental process for companies to modernize their technology in
which both technological evaluation
and valuation are necessary.
With the purpose of knowing details of how the consulted companies
carry out this process or to what extent it is possible to evidence that
some aspect in connection to the subject is handled.
As a complementary process to
the technological valuation.
Corresponding to this type of
existing infrastructure in the company, regarding facilities, equipment, computer programs, information systems, etc.
Their knowledge, training and
experience.
Routines, procedures, standards,
processes and techniques of administrative and productive management.
In which technological capabilities are translated or represented,
being the most visible part of these.

Source: Author’s own elaboration based on Bell & Pavitt (1993); Dutrénit (2001); Takahashi (2002); Viotti (2002); Figueiredo
(2004, 2005); Li & Chen (2006); Elói and Santiago (2008); Ivarsson & Gorschek (2009); Jolly (2012); Probert et al . (2013);
Farrukh, Phaal, Mortara & Probert (2013); Jun et al. (2015), among others.
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3.3. Elaboration and application of the
instrument
The availability of information regarding
the application of technological valuation
in Colombian companies is very low, both
throughout specialized literature and the
documentation of the processes that the businessmen themselves carry out, which was
evidenced by upon requesting information to
the people consulted for this research.
Semi-structured interviews were used,
for which an instrument of consultation was
designed consisting in a questionnaire that
allowed to compile information on the variables established for the analysis. This instrument underwent revisions and simulations
in the research group in which the work was
developed, in order to validate its contents,
to know if the questions were of easy understanding, and to determine the time used in
the application thereof. For its application
the selected companies were each reached
via e-mail, and then the making of visits proceeded so as to carry out the interviews,
which, in general, were tended to by managers of administrative and production areas.

3.4. Data tabulation and Information
analysis
For the analysis of the information collected by means of the consultation instrument,
a tabulation of all the obtained answers whose value depends on the type of question was
made; this activity was supported by the use
of the Excel tool. It is important to clarify
that the value taken by each sub-variable is
the outcome of weighting the questions that
make it up.
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Subsequently, we proceeded to generate
the radars that allow to graphically represent the information obtained for the set of
consulted companies; each radar constitutes
a variable, made up in turn by sub-variables
that form the axes. From thereon, a per-variable analysis was performed determining
the best practice, which is built with the highest scores obtained in each sub-variable by
any of the companies, the practice or average
behavior, result deviation among companies
and the gaps found between average, best
and ideal practice (this corresponds to the hi-

ghest possible score in the sub-variable that
make it up, in this case, 5 points).

4. Results and discussion
Below the most relevant results are presented on the management of technological
valuation in the consulted plastic-packaging-producing companies.

4.1. Technological valuation processes
The results for all the companies consulted
are shown in Figure 2 where the homogeneity in this variable is appreciated. The sub-variable that shows the lowest scores is technological valuation in accordance with what is
found in literature regarding the uncommon
conduct of such processes in Colombian companies, or at least the absence of documentation thereof. In the case of the companies
consulted, ignorance and low interest from
businessmen to determine the value that technology represents, not only in the economic vein but in the contribution that it makes
to an organization’s competitive advantage,
is evident. The technology acquisition and technology evaluation sub-variables obtain better results; nevertheless, it is observed that
the majority of companies yield low results
with respect to the ideal practice (which corresponds to the score of 5 for all the sub-variables). The high values presented by the
companies in these last two variables are given by activities such as the use of standardized procedures for equipment purchases and
the assessment of key criteria in technology
selection processes.
Figure 3 shows the average performance of
all the companies participating in the study,
which in all evaluated aspects is below the
best practice of the set of companies, generating performance gaps that show opportunities for improvement regarding technological
valuation. On the other hand, when analyzing
the best practice from the set with respect
to the ideal practice, low performance from
two of the analyzed sub-variables is evidenced, since the obtained values do not reach
the 3.5 score considered as acceptable1. Within the technology acquisition sub-variable
the best practice achieves a score equal to
that of ideal practice (5 points), due to one of
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Figure 2. Radar of technological valuation processes in consulted companies
producing plastic packaging
5,0

2,5

0,0

Source: uthor's own elaboration.

Figure 3. Processes of technological valuation, best practice against the average practice
of the set of companies consulted

5

2,5

0

Source: Author's own elaboration.

1

A scale from 0 to 5 has been defined to evaluate each studied factor and thus perform a more precise analysis based on calculations that provide data to determine levels and make comparisons. The value of 5 determines the best situation; the contrary
occurs when the value of 0 is assigned, which sets the worst situation, and a value of 3.5 has been set on this scale to qualify a
situation as acceptable.
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Table 3. Quantitative analysis for the group of companies consulted regarding the Processes
of technological valuation variable
Sub-variable

Acquisition of technology
Technological valuation
Technology evaluation
Averages

Score for the
Best Practice

Companies’
average

Gap (Best practice
- average)

Companies’
average/ Best
Practice (%)

5.0

3.0

1.9

60.8

1.7

0.8

0.9

45.0

2.5

1.8

0.7

71.0

3.1

1.9

1.2

58.9

Standard
deviation
Sub-variable
1.1
0.4
0.4
0.7

Source: Author’s own elaboration.

the studied companies’ outstanding score in
activities such as process documentation and
evaluation of critical aspects for the technology purchasing. Notwithstanding, when
analyzing each company’s specific results it
is emphasized that an analysis of factors is
always made to select technology, although
not through a standardized procedure.
Table 3 presents the numerical data of the
results obtained in the analyzed variable.
The largest gap is given lies in the sub-variable acquisition of technology with a value
of 1.9 points, which is as considered high.
For the technological valuation and technology evaluation sub-variables, the gap does not
exceed unity; however, it is important to emphasize that, both the best practice as well
as the average of companies, experience low
performance compared to the ideal practice,
especially in technological valuation, where the average of the consulted companies
is 0.8 points. The average of the technological valuation processes variable equals 1.9,
and the average obtained by the best practice equals 3.1; thus, the average for the set of
the studied companies does not pass 60% of
the mean of their best practice, which allows
to define a general weakness in this topic and
opportunity for improvement of 40%. The variable’s deviation may be deemed as low (0.7),
and reflecting the homogeneity of the results
obtained by the consulted companies.

4.2. Technological capabilities
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The results for the company set is shown
in Figure 4, where we can observe two companies’ differentiated behavior with respect
to the set, which outstands on account of its

high performance, equal to the optimum, in
two of the sub-variables evaluated; the rest
of the companies present a similar tendency
among themselves. The sub-variables that
attained the best performance for total consulted are technical and physical systems, as
well as products and services. In the first scenario, these results evidence the performance of activities such as technological-type improvements on productive processes either
with existing machinery or new technology.
Regarding the second sub-variable the results are founded on aspects such as developing new products and the position of leadership they claim to have in the market.
On the other hand, it is important to highlight the low performance achieved by the
human capital sub-variable, which permits to
infer that there attention lack when it comes
to developing and strengthening people’s capacities leading to miss out on the value of
knowledge, skills and experience to attain
innovations. With regards to the organizational, management and institutional systems,
only company 5 managed to obtain an elevated score (4.2) as it studies and anticipates
the needs of customers, distributors, creditors, employees and shareholders, and it also
believes it has few economic limitations to
innovate. Meanwhile the rest of companies
consulted lies below 3.5, signaling to flaws
in consolidating its technological capacities
through its organizational routines.
Figure 5 allows to visualize the current
state of the best practice and the average
practice at the companies that took part in
this study with regards to the technological
capabilities variable, as well as to determine the gaps and criteria heterogeneity within
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Figure 4. Radar of technological capabilities in consulted plastic packaging producing companies
Physical and technical
systems
5,0

2,5

Products and services

0,0

Human capital
Company 1
Company 2
Company 3
Company 4
Company 5

Organizational,
management and
institutional systems

Company 6
Company 7

Source: Author's own elaboration.

Figure 5. Technological capabilities, best practice against the average practice
of the group of companies consulted

5,0

Average practice
Best practice

2,5

Ideal practice

0,0

Source: Author's own elaboration.
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Table 4. Quantitative analysis for the group of companies consulted regarding the Technological
capabilities variable
Score for the
Best Practice

Companies’
average

Gap (Best practice - average)

Companies’ average/
Best Practice (%)

Standard deviation

5.0

3.5

1.5

69.6

1.6

Human capital

3.7

2.1

1.6

Organization, management
and institutional systems

4.2

2.6

1.5

Products and services

5.0

3.2

1.8

4.5

2.8

1.6

Sub-variable

Technical
systems

Averages

and

physical

Sub-variable

56.0
62.9
64.3
63.2

0.8
0.9
1.2
1.1

Source: Author’s own elaboration.

the analyzed set. It outstands that the best
practice reaches the ideal value (5 points) for
two sub-variables, which offers great learning potentialities to contribute to the marking out of the set of companies. It is also
worth highlighting that all sub-variables
attained high scores; this means that each
company has its strengths in the analyzed
subject, meaning they are capable of being
taken as reference to diminish the graphically-observed gaps.
A qualitative analysis of the practices by
the set of companies is summed up in Table 4.
The companies analyzed present low performance with regards to technological capabilities (2.8 points), with emphasized weaknesses on the human capital and organizational,
management and institutional systems. The
largest gap is at the products and services
sub-variable, an outcome due to the best
practice achieving the ideal value, whereas
the average of the set does not reach the 3.5
score considered as acceptable. The average
of the group of companies does not exceed
70% of the average of their best practice,
thus allowing to establish a general weakness in technological capabilities among respondents, and an opportunity for the improvement of 30%. The standard deviation of the
variable is high, indicating a high variation
of the results obtained in the studied subject,
i.e., the features of the technological capabilities variable are different for each company,
therefore, do not present a particular trend.

4.3. Outstanding sub-variables
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Based on the results from the study on
the technological valuation management at

some Colombian companies, several relevant
aspects are identified: in general terms, the
variable that has the best result on average
is technological capabilities, which is based
on actions such as the performance of modifications or technological-type improvements in some productive processes in the
last years, as well as on the development of
new products. The variable with poorest performance is technology valuation processes,
reflecting on this type of process the general
ignorance within the participating companies. In Table 5 are shown the sub-variables
that on average present the best and the poorest performance per variable.
Analyzing some companies in the plastic
packaging sector of the city of Bogotá confirmed the premise that the subject of technological valuation is very little handled in the
analyzed area, although it is not possible to
generalize this result given the characteristics of the study presented.

5. Challenges of technological
valuation management
The overview generated through the study
in seven Bogotá companies producers of plastic packaging, allows to identify two challenges for technological valuation management
and its context:
Appropriation of technological valuation concepts and methodologies: it was
evidenced that, in general, there are weaknesses in the companies producing plastic
packaging that were consulted, with respect
to technological valuation processes associated with the conceptual ignorance as well as
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Table 5. Sub-variables with best and poorest performance in the group of companies consulted
Variable

Technological valuation
processes

Technological
capabilities

Sub-variable with the best performance

Sub-variable with the poorest performance

Technology acquisition: performance based on
that upon buying technology, companies consider
as very important criteria such as technology being state-of-the-art, which it allows to maintain
or increase the competitive advantage, increase
production, reduce overtime, enable the development of new products and achieve their mastery by operational personnel. This aspect outlines the way in which the main approach to the
processes of technology valuation occurs in the
companies studied.

Technological valuation: this behavior confirms
the low level of knowledge that the analyzed companies have about the processes of technological
valuation both in conceptualization and its practice.

Technical and physical systems: the good performance in this sub-variable is based on the fact
that most of the companies consulted have made
technologically-natured improvements or modifications in some of their productive processes,
i.e., there are internal efforts to modernize, evidencing the presence of skills to handle technological change, which must be potentized.

Human capital: the lack of an R & D unit or function, as well as the little socialization of knowledge that takes place in the companies studied,
show the need to work in a structured and continuous way on the management of knowledge with
human capital within them.

Source: Author’s own elaboration.

the way in which they are put into practice. It
was established that the companies studied
use technologies that constitute the support
for the development of their productive function, but no technological management processes that enable the usage of technology´s
full potential to create competitive advantages are carried out.
The weaknesses observed with respect to
processes of technological valuation in the
companies consulted are largely related to
the fact that they are medium and small in
size, since they should place greater emphasis on the productive aspects to ensure their
sustainability in general, while resources to
invest in the development of new processes,
products and technology management are
scarce; additionally, human resources prepared professionally for these activities are
scarce as well.
Generation, strengthening and measurement of technological capabilities:
in the companies analyzed it was observed
that little is known about the technological
capabilities each one counts with, because no processes to measure such capacities
are performed, nor activities that consciously and planned promote their strengthening.
Product development is the main innovative
activity carried out, where the client’s needs
have an influence and adaptations of the exis-

ting technology are made, but there is not a
unit or differentiated R & D function within
the companies facilitating continuous processes of knowledge generation. There are
also no collaborative activities occurring
with other actors from society who dedicate
to research; universities for instance.
It is important to highlight that although
the companies consulted do not have much
propensity to perform analyzes or measurements on their technological capabilities, there are traits that allow us to infer that they
have developed processes of accumulation of
these capacities in connection to technological learning, although there are weaknesses in the management of the human capital,
which is key to achieving such learning at a
high level.

6. Conclusions
Through this research, it was possible to
analyze the management of technological
valuation in some Colombian companies by
exploring the context in which these processes can occur and, in addition, linking the
concept of technological capabilities to the
purpose of granting greater relevance to the
study of the subject of technological valuation in developing countries like Colombia.

43

Claudia Nelcy Jiménez Hernández et al. ::

In the study of technological valuation
management by consulting a group of Colombian companies from the flexible-plastic
packaging sector, what was stated in the literature was corroborated: the analyzed companies know very little about technological
valuation processes, and do not formalize
any approach made to this topic in practice.
These companies have strengths in terms of
their technological capabilities, since they
develop activities that enable their creation
and accumulation, although it is not usual to
carry out studies aimed at measuring said
capacities.
Analyzing the context and management of
technological valuation in some companies
allowed us to identify two challenges related to the two variables studied: technological valuation processes and technological
capabilities. These challenges point to the
need for greater preparation in the studied
business field around the conceptual strengthening and mastery of the technological valuation topic in the framework of technology
management and in the field of developing
countries such as Colombia. The second challenge is to achieve both the strengthening
of technological capabilities and the consolidation of processes for their measurement
in the companies consulted, so that they may
have a complete overview of this issue for
successful decision-making that ultimately
results in greater use of the technological
factor and in the generation of competitive
advantages.

7. References
Alcaldía Mayor de Bogotá y Universidad Militar
Nueva Granada. (2012). Bogotá - Cundinamarca y sus sectores productivos. Bogotá.
Angelo, R., Domenico, C., Luigi, I., & Iacobelli,
M. (2008). Technology Valuation for Biotechnology: techniques for valuation of Intellectual
Property. En IBIC Conference. Italia.
Bell, M., & Pavitt, K. (1993). Technological accumulation and industrial growth: contrasts between developed and developing countries. Industrial and corporate change, 2(2), 157–210.

44

Bhattacherjee, A. (1998). Management of Emerging Technologies: Experiences and lessons
learned at US West. Information and Management, 33(5), 263–272.

Cámara de Comercio de Bogotá. (2012, noviembre 22). Estadísticas del número de empresas
en Bogotá y 59 municipios de Cundinamarca.
Bogotá.
Cámara de Comercio de Bogotá. (2015). Dinámica de la economía y el comercio exterior de la
región. Bogotá: Observatorio de la región bogotá-cundinamarca No. 24.
Camp, R. (1993). Benchmarking: la búsqueda de
las mejores prácticas de la industria que conducen a un desempeño excelente (Primera ed).
México: Editorial Panorama.
Castellanos, O., Fúquene, A., Ramírez, D., González, D. y Castellanos, J. G. (2013). Direccionamiento estratégico del sector envases plásticos
para cosméticos. Bogotá: Universidad Nacional
de Colombia.
Chanaron, J. J. (2013). Innovation Valuation:
Guesswork or Formalized Framework? A Literature Review. En K. B. Akhilesh (Ed.), Emerging Dimensions of Technology Management (pp.
17–33). Springer India.
Dutrénit, G. (2001). El papel de las rutinas en la
codificación del conocimiento en la firma. Análisis Económico, 16(34), 211–230.
Elói, D. y Santiago, L. (2008, mayo 2). Avaliar X
valorar novas tecnologias: desmistificando conceitos. Laboratório de Apoio á Decisão e Confiabilidade. Departamento de Engenharia de Produção: Universidade Federal de Minas Gerais.
Farrukh, C., Phaal, R., Mortara, L., & Probert,
D. (2013). Evaluating and Communicating the
Value of Technology: Concept and Practice. in
D. Cetindamar, T. Daim, B. Beyhan, & N. Basoglu (Eds.), Strategic Planning Decisions in the
High Tech Industry (pp. 181–201). London , UK:
Springer.
Figueiredo, P. N. (2001). Technological learning
and competitive performance. Reino Unido: Edward Elgar Pub.
Figueiredo, P. N. (2004). Aprendizagem tecnológica e inovação industrial em economias emergentes: uma breve contribuição para o desenho
e implementação de estudos empíricos e estratégias no Brasil. Revista Brasileira de Inovação,
3(2), 323–361.
Figueiredo, P. N. (2005). Acumulação tecnológica
e inovação industrial: conceitos, mensuração e
evidéncias no Brasil. Sao Paulo em perspectiva,
19(1), 54–69.
Hunt, F. H., Probert, D. R., Wong, J. C., & Phaal,
R. (2003). Valuation of technology: exploring a

Cuadernos de Administración :: Universidad del Valle :: Vol. 33 N° 59 :: September - December 2017

practical hybrid model. En PICMET (pp. 47–53).
IEEE.
Ivarsson, M., & Gorschek, T. (2009). Technology
transfer decision support in requirements engineering research: a systematic review of REj.
Requirements Eng, 14, 155–175.
Jiménez, C. N. (2015). Propuesta para la valoración
tecnológica desde la perspectiva de la Síntesis
Evolutiva Moderna. Tesis de Doctorado en Ingeniería. Departamento de Ingeniería de Sistemas e Industrial. Universidad Nacional de Colombia. Sede Bogotá.
Jiménez, C. N. y Castellanos, O. (2014). Consideraciones sobre la valoración tecnológica en la
base de la pirámide. Revista Facultad de Ciencias Económicas: Investigación y Reflexión,
22(2), 63–77.
Jolly, D. R. (2012). Development of a two-dimensional scale for evaluating technologies in high-tech companies: An empirical examination.
Journal of Engineering and Technology Management, 29(2), 307–329.
Jun, S., Park, S., & Jang, D. (2015). A Technology Valuation Model Using Quantitative Patent
Analysis: A Case Study of Technology Transfer
in Big Data Marketing. Emerging Markets Finance & Trade, 51(5), 963–974.
Kakati, M., & Dhar, U. R. (1991). Investment justification in flexible manufacturing systems.
Engineering Costs and Production Economics,
21(3), 203–209.
Kaplan, R. S. (1986). Must CIM be justified by
faith alone? Harvard Business Review, (MarchApril), 87–95.
Lall, S. (1992). Technological capabilities and industrialization. World Development, 20(2), 165–
186.
Li, Y. R., & Chen, Y. G. (2006, july). Managing Technology: The Technology Valuation Approach.
Presented at the Portland International Conference on Management of Engineering and Technology PICMET 2006, Technology Management for the Global Future (pp. 535–540). IEEE,
Turkey.

Mejía, F. (1998). Gestión tecnológica. Dimensiones
y perspectivas. Bogotá, Colombia: Editora Guadalupe Ltda.
Paramanathan, S., Farrukh, C., Phaal, R., & Probert, D. (2004). Implementing industrial sustainability: the research issues in technology
management. R & D Management, 34(5), 527–
537.
Paulson, E., & Huber, C. (2001). The Technology
M&A Guidebook. John Wiley & Sons.
Probert, D., Dissel, M., Farrukh, C., Mortara,
L., Thorn, V., & Phaal, R. (2013). The process
of making the business case for technology: A
sales and marketing perspective for technologists. Technological Forecasting and Social
Change, 80(6), 1129–1139.
Probert, D., Farrukh, C., Dissel, M., & Phaal, R.
(2011). Towards a process framework for assessing the potential value of technologies. In
Portland International Conference on Management of Engineering and Technology (pp. 1–10).
Portland, OR, USA: PICMET, IEEE.
Raafat, F. (2002). A comprehensive bibliography
on justification of advanced manufacturing systems. International Journal of Production Economics, 79(3), 197–208.
Spendolini, M. (1994). Benchmarking. Bogotá, Colombia: Grupo Editorial Norma.
Takahashi, V. P. (2002). Capacidades tecnológicas
e transferencia de tecnologia: estudo de múltiplos casos na industria farmacéutica no Brasil e
no Canadá. São Carlos, Brasil: Escola de Engenharia de São Carlos, Universidade de São Paulo.
Viotti, E. B. (2002). National learning systems: a
new approach on technological change in late
industrializing economies and evidences from
the cases of Brazil and South Korea. Technological Forecasting and Social Change, 69(7),
653–680.
Watkins, W. M. (1998). Technology and business
strategy: getting the most out of technological
assets. Wesport, USA: Greenwood Press.

¿How to quote this article?
Jiménez Hernández, C. N., García Vergara, M. E., & Castellanos Domínguez, O. F. (2017). Technological valuation
Management in plastic packaging companies in Bogotá, Colombia. Cuadernos de Administración, 33(59), 32-45.
DOI: 10.25100/cdea.v33i59.4476
Cuadernos de Administración journal by Universidad del Valle is under licence Creative Commons Atribución-NoComercial-CompartirIgual 2.5 Colombia. Based in http://cuadernosdeadministracion.univalle.edu.co/

45

