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ABSTRACT

This article looks at frequency of techno-
logical activities and innovation in Colom-
bian industries, and comparesdatawith three
other Latin American countries: Argentina,
Chile and Venezuela. A neo-schumpeterian
framework is used to structure the mean-
ing of the main concepts. The implicit hy-
pothesis is that both innovation and
innovation activities produce increased pro-
ductivity, which in turn is the source of
competitiveness advantages for companies.
The study finds that companies have poor
technological performance in the purchas-
ing level of hard technologiesandinresearch
and development activities. Depending on
size, the greatest weakness for small and
medium enterprises (SME) is in qualifica
tions and productivity of human resources.
Inlarge companies, weaknessesarein train-
ing and work management. When looking
at these countriesindividually, it can be seen
that before the crisis, innovation activities
in Argentinawere more developed and there
was more access to international markets.
On the other hand, knowledge generation
and openness to foreign markets are weaker
in Colombiaand Venezuela.

Key Words: Technological innovation, in-
novation activities, knowledge, learning,
productivity, competitiveness, increasing
returns, efficacy, efficiency, Small and Me-
dium Enterprises (SME), large companies

REsuMEN

Este articulo indaga por lafrecuenciadelas
actividadestecnolégicasy lainnovacion en
las empresas industriales colombianas; al
mismo tiempo, compara estos aspectos en-
tre Argentina, Chile y Venezuela. Paraello
utiliza un marco tedrico de referencia
neoschumpeteriano, bajo € cual se estruc-
turael sentido de los principal es conceptos.
Lahip6tesisesquetanto lainnovacion como
las actividades relacionadas con la innova-
cion producen aumentos de la productivi-
dad y éstos, a su vez, son fuente de ventajas
competitivas para las empresas. El estudio
encuentra que las firmas presentan pobres
desempefios tecnol dgicos en los niveles de
compra de tecnologias duras y en las acti-
vidades de investigacion y desarrollo; por
tamarios de empresa, las mayores debilida-
des de las Pyme se hallan en la calificacion
y en la productividad del recurso humano,
en tanto que en la gran empresa, éstas se
encuentran en el entrenamiento y la gestion
del trabajo. Por paises se muestra que, an-
tesdelacrisis, Argentina presentaba mayor
desarrollo en las actividades de innovacion
y en acceso al mercado internacional, mien-
trasqueen Venezuelay Colombiaesdébil la
generacion de conocimiento y laaperturaal
comercio internacional.

Palabras Clave: Innovacion tecnolégica,
actividades de innovacion, conocimiento,
aprendizaje, productividad, competitividad,
retornos incremeéntal es, eficacia, eficiencia,
pequefiay medianaempresa (Pymes), gran-
des firmas.
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SOME ASPECTS OF TECHNOLOGICAL INNOVATION AND INNOVATION ACTIVITIES IN COLOMBIA

Introduction

Notwithstanding the fact that in devel oped
countries there is an important heap of in-
formation and analysis about technological
innovation and related activities; thisis not
true of developing countries, particularly in
Latin America. In spite of this, since the
nineties, the study of these topics has be-
come more important. In Colombia, for in-
stance, in 1992 and 1994, the ILO! began
to study innovation activities within the in-
dustrial establishment. In this paper, we
present results and draw conclusions from
aresearch project on the innovation activi-
ties of Colombian Industrial Firms.2 Two
Colombian governmental institutions,
Colciencias® and Departamento Nacional de
Planeacion (DNP)* carried out this research
project in 1996.°

The main objective of this essay is to de-
scribe the frequency of both innovation and
the innovation activities among the Colom-
bian industrial firms. So as to reach this
purpose we support this description using a

1 International Labour Organization (ILO).

2 Only industria firms, neither agricultural nor ser-
vices firms.

3 A governmental institution that promotes scien-
tific research in Colombia. For more and detailed
information see: www.col ciencias.org.co.

4 The Departamento Naciona de Planeacion guides
public investment in Colombia and has an impor-
tant scientific production in economics. For more
and detailed information see: www.dnp.gov.co.

5 Encuesta sobre el desarrollo tecnoldgico en el
establecimiento industrial colombiano. Bogota,
DNP, 1997.

theoretical neo-schumpeterian framework
that explainsthe meaning of basic concepts.
Theimplicit hypothesisisthat innovation and
innovation activities spur productivity and
through the development of it, a competi-
tive advantage in the marketsis reached. In
order tofulfill thisobjectivewe haveto clas-
sify the firms basically according to two
dimensions: their size and their degree of
innovation. Also, we are going to present
thefrequency of innovation activitiesinthree
Latin American countries, classifying this
information by size of firms and then com-
pare Colombian figures with three Latin
American countries.® Finally, wewill present
some conclusions.

1. Theoretical Framework
1.1 From Oslo to Bogota

In the late seventies, ateam of Scandinavian
researchers’ began to study the relationship
between knowledge and competitiveness.
Thisgroup published their resultsas The Odo
Manual (1992). Inside this Manual, we can
find aworl dwide consensus about definitions
related with technology and a worldwide-
accepted definition of innovation.

& We are presenting outcomes of two medium and
relatively technology developed countries: Chile
and Argentina; and two medium but not so tech-
nology developed: Colombia and Venezuela. This
work would like to analyze two giants, countries
that are better technology developed: Mexico and
Brazil. We are looking for data on these last two
countries.

7 See Lundvall (1995b), for a history of the main
contributions to this task.
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Technological innovation comprises of new
products new processes and significant tech-
nological changesof productsand processes.
An innovation has been implemented if it
has been introduced in the market (product
innovation) or used within a production
process (process innovation). Innovations
thereforeinvolve aseriesof scientific, tech-
nological, organizational, financia and com-
mercia activities. (Odo Manual, 1992, para-
graph 90).

Nowadays, thisisthe‘ official’ definition of
innovation. The definition is clear, precise,
complete and concrete. It is, however, in-
adequate for developing countries because
it waswritten with industrialized economies
in mind, that have a high level of human
capital —both in skillsand management tech-
nigues— and a complete capital accumula:
tion (i.e. a strong industrial base). Both of
these circumstances are hardly found in
devel oping countries. For that reason, some
Latin American researchers decided to write
their own manual: The Bogotad Manual
(2001).8

The first challenge of that effort consisted
on applying Oslo’s definitions to poorly in-
dustrialized environments. The patterns of
measurement presented inthe Oslo Manual,
are totally inappropriate for developing
economies, probably because the main in-
convenience was the fact that any radical
innovation requires strong technological

8  The Bogota Manual can be downloaded in the
following addresses. English version: http://
www.ricyt.edu.ar/manual deBogota.pdf and Span-
ish version: http://www.ricyt.edu.ar/Novedades/
PubRICY T/manual debogota.pdf.

support. The absence of this support gen-
eratesavery difficult gap tofill becausethe
scientific and technological leadership be-
longs to developed economies. Moreover,
the international transfer of technology and
know-how requires time and a high amount
of financial resources to pay for royalties,
fees and other costs.

Almost always, when afirm that belongsto
any developing country must buy any tech-
nology, it must pay for royalties, buy pat-
ents and contract strict supervision of
foreign technicians that manage and adapt
these new technologies. All of these are ac-
tivities linked to the improvement of new
technologies. When any firm or government
buys foreign technology and wants to ap-
ply it in its own environment, one of the
first steps that technology buyers must do,
is to adapt the new technology to their do-
mestic environment. All these activitieslead
buyers to begin improving many new ac-
tivities derived from this new technology
purchase. For this reason, one of the main
conclusions of The Bogota Manual is:

Mostinnovativeactivity in developing coun-
tries consists of minor innovations (modifi-
cation or improvement of existing technolo-
gies). However, such minor innovationsmay
lead to significant grow in productivity in
certain cases. (p. 41)

In my view, the above considerationimplic-
itly recognizes the difficulties faced by de-
veloping economies to produce new
technologies, which is the same as produc-
ing new technological knowledge. In addi-
tion, there are other implicit considerations,
for instance: the improvement of existing
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SOME ASPECTS OF TECHNOLOGICAL INNOVATION AND INNOVATION ACTIVITIES IN COLOMBIA

or new technologies implies imitation as a
tacit innovation management strategy instead
of creation of proper and original technolo-
gies. Another implication, | think, isthe fact
that technological innovation and innovation
activitieslead firmstoincrease productivity.®

Besides these deductions, we can make an-
other important conclusion; The Odo Manual
stressestheimportance of innovation of prod-
ucts and services but ignores any theoretical
consideration to innovation activities. Inno-
vation activities surely are extremely impor-
tant for themajority of Latin Americanfirms;
they cover a high spectrum of scientific,
technological, organizational, financial and
commercia development within the firm.
Having in mind the meaning of technol ogical
innovation, we are going to define innova
tion activities.

1.2 Innovation Activities

The Bogota Manual®® identifies seven dif-

ferent types of Innovation Activities:

¢ Researchand Development (R& D): Sci-
entific activities developed by any firm,
inside or outside of it, sometimes sup-
ported by specialized research institu-
tions. These activities cover a large
variety of things such as development
of research projects, basic research, ap-

9 Productivity means the final output obtained by
used unit of input —capital and labor— used in
any production process of any kind of firm. There-
fore, there are three kinds of productivity: labor
productivity, capital productivity and total pro-
ductivity.

10 See, The Bogota Manual, pp. 56 to 58.

plied research, and development of pro-
totypes, new products and new pro-
cesses, and pilot plants.

¢ Embodied technology: Capital goodsand
hardware adapted into thefirm and linked
to new products and processes.

« Disembodied technology: Licensesand
technology transfer expressed in pat-
ents, brands, and industrial secrets.
Consultancies applied to production,
products, productive system organiza-
tion, organization and management, fi-
nance, marketing.

¢ Training: Technological training linked to
new products and new processes. Man-
agement and administrative training in
areas such as management, administra-
tiveskills, information technology, indus-
trial security and quality control.

¢ Organizational modernization: Introduc-
tion of activitieslike strategic planning,
quality circles, total quality, benchmark-
ing, administrative process reengineer-
ing, modern management techniques of
production process, vertical or hori-
zontal disintegration, the ‘just in time’
technique, modern management of en-
vironment systems.

e Design: It refers to product design, in-
dustrial process design and engineering
process.

¢ Marketing: It isrelated to new forms of
sales and to distribution and efforts to
sell and distribute innovated products.

Thedefinition of technologica innovationand
innovation activitiesletsusbegin to point out
the existing relationships between this pair
of variables and theimprovement of produc-
tivity and competitivenessin any firm.
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1.3 Links between I nnovation
Process, Productivity and
Competitiveness

The innovation process has four distinct

moments;!t (1) start, (2) real process, (3)

output and (4) final impacts. Innovation as

a process is boundless. My personal point

of view about this process, isthat it is sys-

temic. There are several implications in a

systemic process.

» First, we have to permanently study the
process as a whole.

» Second, any firm’'sprocessimpliesaper-
manent and interactive dynamic.

e Third, it is very difficult to know when
the dynamic begins and when it ends.

» Finadly,itimpliesthat thefinal outcomes
could affect both internal and external
fronts of the system, in this case afirm.

The case we have studied affects both mar-
kets—whichisan external front— and sev-
eral firm's internal processes. production,
management in general, level of productiv-
ity, finances and sales.

The start of the innovation process aways
begins with an individual or collective en-
trepreneuria decision. Nowadays, introduc-
ing an innovation in the market by oneself

1| prefer to use moments instead of words like steps
because it is an interactive and enchained process
neither linear nor like the steps of a recipe. When
we are starting, we can continue with the real pro-
cess and after this we must return to the beginning.
Alternatively, when immersed in an outstanding
innovation process we should go back to the begin-
ning because of an unforeseen change in the politi-
cal or technological environment. See also, Kline
(1985) and Kline and Rosenberg (1986).

—asanindividual entrepreneurial decision—
is almost impossible; given the complexity
of technology and markets, as well as the
increasing globalized forcesthat imply work-
ing in interdisciplinary R&D teams. At the
same time, this first entrepreneurial act is
strictly supported in two dimensions, cre-
ativity and pragmatic human action. | say
creativity, because a technological innova-
tion implies by itself, doing new things or
having new ways of doing old things. Also,
| say pragmatic human action because if a
firm does not introduce technological inno-
vation into markets or implements it into
production processes, the innovation does
not fulfill the main purpose of its existence:
generation of profits.

The second moment, the real process, be-
longs to the daily routines of every firm
—See, Simon (1957) and Nelson and Win-
ter (1982)—. A knowledge process re-
quiresthat the manager of every innovative
firm promote socia activities of transmis-
sion of information inside the firm avoiding
obstacles to clear the spread of informa-
tion. In this part of the process, every firm
needs to manage both technological and
marketing information. Roberts (1977)
identifies a new structural function inside
firms, metaphorically named ‘ gatekeeper’.
A ‘gatekeeper division’ hasto fulfill theim-
portant duty of gathering information about
the trends of technology the firm is using,
the technologies improved by competing
firms, the ways in which current and new
technologies are complementary, and the
strengthens and weaknesses of current
technology. In addition, and this division
attempts a permanent exercise of forecast-
ing the evolution of technologies. More-
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over, this ‘division’ must gather informa-
tion about markets, number of potential
buyers, tastes, level of income, expecta-
tions, ages, purchasing power, etc. The
third moment generates two types of re-
sults, technological innovationin apristine
pure state in products or in processes, or
simply innovation activities.

Final impacts are the fourth moment, which
are the desired outputs of any innovation
activity or innovation in and of itself that a
firm could produce: increased productivity
and competitiveness improvements. Inno-
vation does not make any sense if a firm
does not reach these two fina effects.

Competitiveness is a very important dimen-
sion each firm in the economy must improve
in order to be strong and actually survivein
themarket. Increased participationinthe share
of markets—such asthe promotion of sdles—
could only be possible through the improve-
ment of competitivenessinitsalf. Whenafirm
has been maintaining participation in themar-
ket over time, we could say that thisfirm has
competitiveness advantages and abilitiesthat
alow it to become successful.

Competitivenessis structured and born from
the very interior of the firm. Innovation and
its correlated activities are supported by the
consolidation of competitiveness. We can
understand innovation process and innova:
tion activities as eventsthat improve internal
forcesinside the firm generating operational
knowledge. A strong base of operational
knowledgewithinthefirmisnormally amore
productive source of ideas to promote
change, in other words, innovation. A per-
manent and current disposition to improve

innovations is directly linked to the level of
knowledge accumulated in the firm.

We can point out that if the accumulation of
knowledge is permanent and is produced by
innovation, the firm begins to accumulate an
important amount of experience. The firm
beginsto become ‘wise'. Thiswisdomisthe
consequence of doing its best with the learn-
ing processes and doing its best with the ac-
cumulation of operational knowledge. The
work teamsinsidethefirmincreasingly learn
more daily and have permanent social inter-
action. Thefinal outcome isamore efficient
company because its processes improve. As
a consequence of this ‘doing internal pro-
cesses fairly well’, the learning process be-
gins to reinforce itself thanks to the daily
socia interaction of the work teams. We can
denominate this condition as a generating a
positivevirtue circle.?

Doing things well inside the firm is not
enough. In addition, it is necessary to do
things well outside the firm in the market.
To become successful, the market demands
increasingly strong and consolidated inter-
nal processes. To win efficacy —that is to
serve clients and customers well— requires
a permanent and demanding philosophy of
total quality. Obtaining efficacy isthedream
of any manager. Efficacy is the practical
manifestation of any firm's good service

2 Arthur (1994) used to name this situation as In-
creasing Returns. This is a situation when any
type of dynamic is reinforced by itself while the
dynamicis producing. Knowledge —as aresource—
always has Increasing Returns, because of their
capacity to reinforce by themselves while it is

using and applying.
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outside its own boundaries. In other words,
it isnecessary to create another positivevir-
tuecircle outside the firm, into the markets.

The secret of successis to link both positive
virtue circles. Improvement of competitive-
nessistheresult of combining both, efficiency
and efficacy. Efficiency expressed ininterna
processes performing satisfactorily, and effi-

cacy is expressed in excellent relationships
with clients. It is very difficult to attain com-
petitiveness without the support of these two
dimensions of the two positive virtue circles.

Thiswell fitted dynamics, where efficiency
and efficacy match together, grantshigh lev-
elsof competitivenessto any firm that could
reach this demanding level of management.

Figure 1
Internal and external effects of technological innovation and innovation activities: A
cybernetic approach

INTERNAL

In summary, we can point out that both tech-
nological innovation and innovation activi-
ties are operational impacts of accumulated
knowledge. Innovation ocurres as a result
of learning and experience processes of
work teams inside the firm.

EXTERNAL CYC

Efficacy

A technological innovation hastwo mainim-
pactsin afirm environment. Thefirstisre-
lated to internal processes leading the firm
to better levels of efficiency thanks to the
achievement of improvementsin productiv-
ity that grant low level production costs. The
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second, in the externa front of any firmis
the market, thanksto improvementsin com-
petitiveness.

Finally, if an innovation does not improve a
firm’s productivity and/or competitiveness
growth, it is useless.

2. A Scope of Technological
I nnovation and I nnovation Activities
in Colombian Industrial Firms

2.1 Taxonomy of the Firms

The taxonomy of firms that we will usein
this work is linked to two dimensions: de-
gree of innovation and size of the firms.
According to the degree of innovation we
could classify the firms in four groups:
strictly innovative, highly innovative, poten-
tidly innovative and finally, non-innovative.

According to size, there are only two clas-
sifications: Small and M edium Enterprises
(SME) and Big Enterprises. Having said
this, which isthe current classification that
DNP has been using in its surveys of Co-
lombian industrial firms, we are going to
give a brief explanation of the degree of
innovation taxonomy.

The first set of firms is Strictly Innova-
tive, which means that these firms must
develop innovations of product and process,
perform R&D activities and sell al or part
of these goods and services produced in
international markets.

The second are Highly Innovative; these
are firms that produce innovation in both
products and processes sometimes gener-
ating R&D and sales, which are limited to
the domestic market.

A Potentially Innovative firm is one that
only generates innovation activities such as
R&D, embodied technology, disembodied
technol ogy, training, organizational modern-
ization, design, and marketing. Neither in-
novation of products or processes nor
exports are presented.

A Non-Innovative Firm does not present
either technological innovation or innovation
activities.

Table 1 presents the share of Colombianin-
dustrial firmsin the market and production;
the chart also presents the participation of
firms by degree of innovation.

Table 1
Classification of Colombian Industrial Firms According to Degree of Innovation 1998

Degree of Innovation Firms Sales Production
Strictly innovative 10.1% 25.5% 24.8%
Highly Innovative 64.1 66.5 65.9
Potentially Innovative 7.2 52 6.3
Non-Innovative 18.6 2.8 3.0
Source: Duran, and others, 1998, p. 38.
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It iseasy to conclude that asmall set of firms,
10.1% of the total, which are gtrictly innova
tive, explains 25.5% of the total sales and
24.8% of thetotal production. We can assume
that there are links between the level of inno-
vation and competitiveness advantages. If any
firm has some level of competitiveness ad-
vantage, itisbasically becausethat firm could
get some levels of efficiency and efficacy.

Therefore, we can point out that the level
of competitiveness improvements?® of
grictly innovativefirmsishigher thanin other
types of firms.

Table 2 presents the same set of firms pre-
sented in Table 1, but it also explains the
participation of these firms by size.

Table 2
Classification of Colombian Industrial Firms According to Degree of Innovation and Size
1998
SME
Degree of Innovation Firms Sales Production
Strictly innovative 6.7% 2.8% 2.4%
Highly Innovative 49.9 16.8 18.7
Potentialy Innovative 5.9 4.2 5.3
Non-Innovative 17.1 2.2 2.6
Subtotal 79.6 26.0 29.00
Big Firms
Degree of Innovation Firms Sales Production
Strictly innovative 3.4% 22.8% 22.4%
Highly Innovative 14.3 49.7 47.3
Potentialy Innovative 14 1.0 1.0
Non-Innovative 1.3 0.5 0.3
Subtotal 20.4 74.0 71.0

Source: Duran, and others, 1998, p. 38.

It is easy to point out that SME have the
greatest participation among the total, but
lesser competitiveness improvements than
larger firms do.

The big firm's financial and marketing
muscles are stronger than SME. In spite of

cash flow generation and other important
capabilities that lead them to leadership in
the markets. This competitiveness advan-
tage guaranteesthe stability of existing firms.

13 We have said that competitiveness is obtained

their little participation in thetotal only 3.4%,
they sell and produce almost 22% of the
total. We can affirm that thisis possible be-
cause big firms almost always have com-
plete networks of distribution, an important
number of clients, well-known prestige
among financial institutions, high levels of

through the combination of efficiency and effi-
cacy but as a concept is still difficult to define.
Although several authors, among them Porter
(1990), have written a lot about this topic unfor-
tunately we still do not have a concrete
microeconomic definition. Here the increase of
sales is defined as the approximation to measure
one dimension of competitiveness.
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2.2 Size of the Firms

In this paper, we use the Colombian defini-
tion that describes a SME as one that hires
lessthan two hundred employees. Likewise,
alarge enterprise hires more than two hun-

dred employees. As one can observe from
Appendix A, thisdefinition depends on many
local factors. Table 3 presents some indica-
tors of the economic performance of indus-
trial firmsin Colombia.

Table 3
Colombian Industrial Firms: Economic Performance 1998 (Millions of US$)

Average yearly ] age_yearly Generation of
; production by
sales by firm firm employment (%)
SME USs$2,9 Uss$2,4 54.5%
Big Firms 31,8 23,8 45.5
National Average 7,6 57 -

Source: DNP, 1998.

The figures presented below show that
Colombia's large firms produce and sell
more or less ten times more than SME
Also, SME are aimost half of the national

average account for production and sales.
The main strength of SME is very clear: it
generates more than half of all Colombian
employment.

Table 4
Colombian Industrial Firms: Productivity Indexes 1998 (Colombian pesos)

Labor Productivity™ | Capital Productivity™
SME $57.500 $487
Big Firms 93.402 85
Nationa Average 73.845 130

Source: DNP, 1998.

Labor Productivity measures the total
amount of sales of one employee. In this
category, big firms by far exceed both the
national average and SME. On the other
hand, SME performs better in capital pro-
ductivity; almost five times more than big
firmsand threetimes more than the national
average.

4 This index is estimated as Total sales’Number of
employees.

15 This index is estimated as Total sales/Purchase of
new machinery and tools.
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Table 5
An approximation at the competitiveness of Colombian Industrial Firms

National Average

Big Firms SME

1997-1998 | 1998-1999 | 1997-1998 | 1998-1999 | 1997-1998 | 1998-1999

Sales Yearly 12.88% 8.39% 9.99% 9.74% 17.12% 6.67%
Increase (%)

ExportsYearly | 28.33 4.09 24.16 0.90 35.69 9.22
Increase (%)

Source: DNP, 1998.

An approximation to the slippery concept
of competitiveness is the increase of sales
and exports. Figures in Table 5 show the
superior performance of SME over Large
Firms. Thisadvantageis maintained in both
domestic markets and foreign markets.

2.3 Innovation Activities
in Colombian Industrial Firms

We present some dimensions that help cap-
turethe scope of Colombian Industrial Firms
and their links to innovation.

Figure 2
Innovation Activities by Size of Firms 1998

100.00%
90.00% -

80.00% -
70.00% -
60.00% - o SME
50.002/0 . W Big Firms
388&2 : O National Average
20.00% -
10.00% -
0.00% -

0:
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Technology
Training

Organizational
Modernization
Disembodied
Technology

Source: DNP, 1998.

The high frequency of embodied technol-
ogy underlines the fact that imitation is
one of the strategiesthat Colombian firms

follow. We said imitation becauseit is easy
to deduce imitation as a derived activity
of embodied technology because always
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when any firm buys new technology it Big firmshavethe highest rankingininnova
must be adapted and new performance  tion activities. Alternatively, low R&D —in
ways have to be implemented in the new SME, big and national average— points to
environment. the low level of local scientific production.

Figure 3

Classification according degree of innovation and size 1998
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O SME
W Big Firms

O National Average

Source: DNP, 1998.

The high participation of SME ashighly in- conditionsrequired for any firmto bestrictly
novative leads us to presume that the main  jnnovative is that its products must be sold

lack of thesefirmsisthe participationinfor- i foreign markets.

eign markets. This is because one of the

Table 6
Colombian Industrial Firms: Kind of Innovations 1998
Product Process
Innovation Innovation
SME 43.3% 69.1%
Big Firms 63.4 84.7
National Average 44.4 68.2

Source: DNP, 1998.
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In al the cases considered, process innova-
tion exceedsthe level of product innovation.
Therefore, we can deduce that activities re-

lated totraining, management and disembodied
technologies matter more in the daily inno-
vetion activitiesof Colombianindustria firms.

Table7
Colombian Industrial Firms; Destination of Sales of Product Innovation 1998

Domestic Inter national

Markets Markets
SME 3.3% 18.9%
Big Firms 7.0 37.8
National Average 3.8 20.8

Source: DNP, 1998.

Obvioudly, big firms have better infrastruc-
tureto export their innovated products. This
condition gives them a strong competitive
advantage to overcome challenges in their
own countries, providesthem with cash flow

in strong foreign currencies (basicaly, US
Dollars) and offers them a prosperous fu-
ture. SME must invest more funds to im-
prove their international capacity to begin
exporting.

Figure 4
Investment in Innovation Activities in 1998 (Percentage of sales)
8.00%
7.00% -
6.00% - ]
5.00% -
@ Embodied Technology
4.00% - .
H Training
04
3.00% O R&D
2.00% -
1.00% -
0.00%
SME Big Firms National
Average
Source: DNP, 1998.
186 Cuad. Adm. Bogota (Colombia), 16 (25): 173-194, enero-junio de 2003

‘ 8. Turriago.p65 186

30/06/03, 01:12 p.m.



SOME ASPECTS OF TECHNOLOGICAL INNOVATION AND INNOVATION ACTIVITIES IN COLOMBIA

Animmediate observationisthat thelevels
of investment of innovation activities, asa
percentage of sales, are extremely low.
Among developed countries, this partici-
pation is at least 10% of the total sales. In
the case considered the smaller the size of
afirm the higher the amount of investment
ininnovation activities. Thesefiguresrein-
force one of the hypotheses of The Bogota
Manual: the remarkable activity of incre-
mental innovationsin devel oping countries.
Incremental innovations almost always ex-

press a strategy of incremental improve-
ment leading to imitation strategies. The
imitation activity of embodied technologies
highly exceeds the other two, R&D and
training. The low level of R&D expresses
the poor generation of domestic techno-
logical knowledge and a poor level of cre-
ativity. Training is an expression of the
technological learning of people. Accord-
ingly, the low level of investment in train-
ing, especialy in big firms, poses a threat
to their future.

Figure 5
Colombian Industrial Firms: Main Obstacles to Innovation in 1998

Governmen —j

O National Average

people —

W Big Firms

Fnance _j osve

Training

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Source: DNP, 1998.

Frequencies in both SME and big firms are
almost the same. Obstacles related to train-
ing people are relevant. What the numbers

indicateisthat investmentintrainingiswhat
most Colombian firms want.
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3. Somel nternational Comparisons

Table 8
Economic Performance Millions of US$ 1995
Y early Average Y early Average
Salesby Firm Export by Firm
Argentina US$31,0 US$5,6
Chile 4,5 0,7
Colombia 8,7 1,1
Venezuela 10,5 16

Source: DNP-Colciencias, 1996, Bogota.

Argentinean firms were by far the highest.
Therefore, we can deduce that they had a

clear openness to international trade due to
their amount of exports.

Table 9
Economics Performance: Share by Size Millionsin US$ 1995

[ Argentina | Chile | Colombia | Venezuela |
Big Firms
Yearly average sales by firm US$86,8 US$40,2 US$36,4 US$34,5
Y early average exports by firm 17,0 5,2 4,0 6,2
SME
Y early average sales by firm 13,3 6,2 3,6 4.4
Y early average exports by firm 3,3 0,6 0,5 0,3

Source: Observatorio Colombiano de Cienciay Tecnologia (OCYT), 2002.

Bigfirmsare, on average, six timeslarger than
SME. In addition, big firms show more open-
ness to international markets. Argentinean
firmswereinall casesthelargest, amost twice
the size of firms in the other countries ana
lyzed (SeeKatz, 2000, 1998, 1997, and 1976).

In both SME and big firms, organizational
modernization is the innovation activity that
records the highest frequencies. Embodied
technologies rank as the second innovation
activity level. Thelevelsof R&D inall cases,
with theexception of Argentina slargest firms,
are poor. These conditions confirm the gen-
eral trend, which we have found before, in

thisset of Latin American firmsanayzed: low
levels of domestic scientific production and
aremarkableinterest in training and the imi-
tation of soft technologies, at first, and then
adoption of hard technologies.
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Figure 6
Innovation Activities: Share by Size and Country Big Firms 1998
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Source: Observatorio Colombiano de Cienciay Tecnologia(OCYT), 2002.

Figure 7
Innovation Activities: Share by Size and Country SME 1998

90

80
70
60 -
50
40
30
20
10

@ Organizational Modernization
W R&D

O Embodied Technologies
OR&D

Argentina Chile Colombia  Venezuela

Source: Observatorio Colombiano de Cienciay Tecnologia(OCY T), 2002.
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Table 10

Main Obstacles to Innovation: Share by Size 1998

| Argentina | Chile | Colombia | Venezuela |

Big Firms

People 1 3 3 3
Finance 3 2 1 1
Government 1 1 2 2
SME

People 1 3 2 3
Finance 3 1 1 2
Government 1 3 2 1

Source: Observatorio Colombiano de Cienciay Tecnologia(OCYT), 2002.

People® are the main obstacle to innovation
identified by this set of industrial firms. Fi-
nance, as the second ranked obstacle points
to the absence of a risk market promoted
by governments or private foundations in
these economies. Neither large nor small
firms considered the role of government as
alagging forceagainst innovation (SeeKatz,
2000, 1998, 1997, and 1976).

Conclusions

» Colombian industrial firms showed a
poor technological trend both in pur-
chasing strong technologies and in do-
mestic generation expressed in low
levels of R&D.

» The poor domestic trend of generation
of technical knowledge must be avoided
by Colombian industry in order to face

16 This refers to lack of good disposition to work
well, lack of entrepreneurship, lack of leadership,
lack of creativity.

the demanding conditions international
markets are requesting. It is one of the
main challengesthe Colombianindustrial
establishment must overcome.
Strengthening SME’s marketing tech-
niques would help them improve perfor-
manceinforeign markets. Big firmsseem
to be more aware of this current reality.
Imitation had been the innovation man-
agement activity prevalent in Colombian
firms during the period of analysis. It
could be a sound idea to better study
Japanese policy, which improves this
strategy, and totry to apply some of their
ideas in the environment. Probably the
challenge could be ‘kaizening’, the Japa-
nese management strategy of imitation
and adapting it to the Colombian indus-
trial environment.

The contents presented before, both in
figures and tables, could help us iden-
tify some strengthens and weaknesses
of the set of firms analyzed. A sum-
mary of this strategic analysis is pre-
sented in Table 11.
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Table 11
Strategic Matrix of Colombian Industrial Firms: Technological Approach
Strengthens Weaknesses
e Opennesstoforeign e Low labor productivity
markets e Lack of appropriate people
« Highleve of training both in management and in
investment labor
»  Generation of employment e Lowleve of capitd flow
SME »  Competitive improvements
in foreign and domestic
markets
« Highleve of capital
productivity
Large Firms *  Opennessto foreign e Lowlevd of training
markets e Lack of appropriate human
e Highleve of capital resources both in
productivity management and in |abor

Source: Own €elaboration.

Before the dramatic foreing debt crisis,
Argentina had outstanding strengths,
which were evident in both large firms
and SMEs, in innovation activities and
in openness to international trade. Un-
fortunately, we do not yet have figures
for Brazil. They would help us better
understand Argentina’s strengths in re-
lation to itslargest competitor and com-
mercial partner.

Venezuela and Colombia looked as me-
diumtechnological economieswithweak-
nesses both in openness to international
markets and technical domestic knowl-

edge generation. Both countries have a
significant gap to fill in generation and
the adaptation of their own technologi-
cal knowledge.

We could not expect the high develop-
ment of product innovation in devel oping
economies. These countries lack astrong
technological basis to promote technical
change. On the other hand, they could
improve many changesin processing soft
technologies, which are easier and cheaper
to apply than hard technol ogies. Imitation
istheinnovation management activity that
will prevail in thesefirms.
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Appendix A
Definition of theManufacturing SME in Selected Countries
Coun_try/ Number of Other Conditions If Bass for Definition
Region Employees Any
Audtralia Less than 500 (smal: - Australian Bureau of
up to 100) Statistics
Brazil Less than 500 (smal: Foundation of the
less than 100) - Brazilian Ingtitute of
Geography and Statistics
(BRGE)
Less than 500 (micro: - SEBRAE
less than 100)
Argentina Up to 300 Annual Sales: upto  |Ministerio de Economia
US$18 million Resolution
Productive Assets:
up to US$10 million
Chile Lessthan 200 (micro: |Annual Sales: upto  |General Definition
less than 10) 50,000 UF (about (No standard definition)
US$1.6 million)
micro: less than
2,400UF
Mercosur Up to 300 Annual Sales; upto  |Agreed among member
US$10 million countries
Mexico Up to 250 (micro: less |Annual Sales. subject |Government circular
than 15) to the classification of
micro, small and
medium
Korea Up to 300 Small and Medium
- Industry Promation
Corporation
Italy Up to 500 (small: 11- |Capital: lessthan Lire |Government Law
50, artigiano: lessthan |3 billion
10)
Japan Up to 300 Capita: upto¥100  |Small and Medium
million Enterprises Basic Law
USA. Up to 500 - U.S. Small Business
Administration

Source: Miller, Esselar & Associates, 2002.
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