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ABSTRACT  

Technology is increasingly considered to be a differentiating element leading to competitiveness becoming improved, thereby 

making it a basic component where efficient management is a key issue in both organisational planning and defining development 

policy. The managing and taking of decisions regarding technology requires a technology strategy to be generated through a 

systematic and structured process contributing towards its successful implementation. This article proposes a set of considerations for 

formulating and applying such strategy; it begins by posing a reference concept and then identifying some academic contributions 

which have been made in Colombia. Some Colombian cases are then presented referring to the topic at three levels: macro (coun-

try), meso (sector) and micro (company). A conceptual proposal called technological strategic octogram is the proposed as a 

result of this, covering topics such as the contextualising conceptual referents, methodological thoroughness and follow-up mecha-

nisms for this type of processes. 
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RESUMEN 

Cada vez más la tecnología es considerada como elemento diferenciador que permite mejorar la competitividad, por lo que 

constituye un componente básico del direccionamiento, donde la gestión ingenieril es clave en la planeación organizacional y en 

la definición de políticas de desarrollo. La gestión y toma de decisiones frente a la tecnología requieren que la estrategia tecnoló-

gica se genere mediante un proceso sistemático y estructurado que contribuya a su exitosa implementación. Este artículo propone 

un conjunto de consideraciones para la formulación y aplicación de este tipo de estrategias. Plantea un concepto de referencia, 

luego identifica algunos aportes académicos que se han hecho en Colombia, posteriormente se presentan casos colombianos 

referentes a la temática en tres ámbitos: macro (país), meso (sector) y micro (empresa), y como resultado ofrece una propuesta 

conceptual denominada octograma estratégico tecnológico, que abarca tópicos como la contextualización de referentes con-

ceptuales, la rigurosidad metodológica y los mecanismos de seguimiento a este tipo de procesos. 
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Introduction1 
Just as engineering is considered to be fundamental in exploiting 

technological resources to the full in terms of competitiveness, 

the role of strategy within a management setting has been widely 
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recognised. Looking at technological management as a field co-

ordinating engineering and administrative knowledge and that 

from other disciplines for organisations and countries’ industrial 

development, one should thus consider management according 
to Mora (1996, cited by Restrepo, 2000, p. 2) as, “a global and 

inclusive institutional function of the forces forming an organisa-

tion,” thereby highlighting management and leadership abilities. 

Similarly, the concept of technology may be associated with an 

organised set of scientific and empirical know-how used in pro-

ducing, selling and using goods and services (Fundación Vínculo, 

2003; Wamken, 2004). 

Technological management has emerged from the need for con-

ferring a strategic sense on technology since this factor is becom-

ing increasingly more relevant, passing from being purely opera-

tional to being considered as one of the pillars of competitive 

advantage. Seen from the point of view encompassing Colombia’s 

political, social and technological development, according to 
Ochoa et al., (2007), technological management is the instrument 

binding the production sector, R&D and technological innova-
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tion. A conceptual and management background is needed for 

identifying needs and technological opportunities, and implies 

abilities in managing changes in technology. Engineering manage-

ment thus plays a key role in this process as a base discipline for 

developing innovation and decision-making. 

 

According to Linn et al. (2000) and Martínez (2002, both cited in 

Jiménez and Castellanos, 2008), technological management 

should not be limited to just dealing with needs regarding a set of 

specific technologies, but also requires formulating and develop-

ing strategies based on available resources, current technologies, 

future markets and the socioeconomic setting. It must also re-

spond to technology transfer, technical changes, standards and 

quality control. Technology strategy thus constitutes an indispen-

sable element in technology development planning, in identifying, 

evaluating and selecting technology, generating technological 

innovation, negotiation, acquiring and contracting technology and 

selling technology amongst other relevant activities in organisa-

tions, sectors and countries.   

This article has been aimed at making a conceptual proposing 

regarding the generation and implementation of technological 

strategies, emerging from a review and analysis of the literature 

on the topic within an international setting (presented in the first 

section), as well as a study of the relevant advances made in 

Colombia (the second section). The proposal is condensed into 

what has been called a “technological strategic octogram” (the 

third section) offering considerations for formulating and imple-

menting technology strategy in similar contexts to that of Co-

lombia.  

The concept of technology strategy 
Strategy within a setting of technological management is a rela-

tively new concept, forming part of the literature since the end 

of the 1970s (Adler, 1989) and an area of academic interest 

before 1980 (Davenport et al., 2003), from then on being consid-

ered an emergent area in this setting. Authors such as Dickson 

and Reick (1993) have shown the absence of a single, integral 
concept, in spite of slight advances made during the 1990s pro-

moting the concept’s coherencies, integrity and orientation 

(Clarke et al., 1995). Several authors have contributed towards 

constructing a definition for technology strategy (Appendix A 

presents a chronological list of the contribution made by some of 

them). 

The concept of technology strategy (TS) presents a broad set of 

definitions orientated towards understanding it as an inclusive 

framework, a set of strategic decisions, activities, resources and 

abilities, a portfolio of options, programmes and long-term plans, 

a means to an end, a process, etc. This article takes TS as being a 

coherent, orientating, unifying and inclusive model of technology con-

tributing towards achieving sustainable advantages through long-term 
objectives and action programmes, managing decisions related to 

acquiring, developing, managing and exploiting technology and assign-

ing and managing pertinent resources, thereby allowing an organisa-

tion to respond suitably to the opportunities and threats emerging 

from outside, bearing their strengths and weaknesses in mind. 

Reviewing the evolution of research regarding TS, it was ob-

served that the main advances and applications regarding the 

topic have been led by industrialised countries like the USA and 

Germany, developing countries’ contributions being rather more 

moderate. 

 

Technology strategy in Colombia 

There have been some specific developments in Colombia re-

garding the topic of TS1; most of them have occurred during the 

last ten years, revealing that work in the national academic field 

has been recent. The predominating approach has dealt with 

know-how regarding the coordination of corporate strategy and 

TS, as well as the relationship between the latter and strategic 

planning. 

Most work concerning the topic has been recorded by two 

institutions.2 The Universidad del Cauca’s Research Group on 
Regional Models of Competitiveness and the Regional Produc-

tiveness and Innovation Centre (Centro Regional de Productivid-

ad e Innovación del Cauca – CREPIC) have stated that TS de-

termines guidelines according to which research and technologi-

cal development project profiles are designed (Sánchez, León, 

Pemberthy and Robledo, 2008, cited in Fonseca, 2010). Their 

work has proposed a technology planning model contextualised 

to the peculiarities of Cauca’s small-scale rural agricultural chains. 

The Universidad Nacional de Colombia’s Management, Produc-

tivity and Competitiveness Interdisciplinary Research Group 

(BioGestión) has proposed implementing an intelligent system 

for generating TS, defined as being an inclusive instrument of 

technological management tools for searching for, managing and 

analysing information which (when transformed into know-

how/knowledge) leads to the suitable management of resources 

by generating technological plans and strategies for perti-

nent/apposite decision-making (Torres et al., 2008). 

Some Colombian cases in which this type of strategy has been 

implemented are now dealt with for practically visualising TS. It is 

worth mentioning that the cases have not been documented as 

technology strategy, but are considered to be in the same line of 

management regarding technology in the long-term. 

Cases of technology strategy in Colombia 
The Colombian cases presented here are classified into three 

levels: macro (countrywide), meso (related to a sector-based 

setting) and micro (company-type setting).  

Macro-level technology strategy  

Generating and applying strategies for technology management in 

Colombia has implied knowledge of national reality as well as 

participation and agreement between a broad set of actors (gov-

ernment, industry, academy, etc.). The topic of science, technol-

ogy and innovation (STI) has gained relevance within the frame-

work of these dynamics during the last few years as it is consid-

ered to be the springboard for the modern world’s economic 

and social development. Regarding this, Colombia has formalised 

a legal, normative and organisational framework tending to 

strengthen STI-related processes.  

The institutional development of STI in Colombia has gone 

through three large stages according to the Colombian Planning 

Department (DNP) and Colciencias (2006). The first covers 

                                                
1Sources such as Colciencias’ Red ScienTi compiling information of Colombian 
research groups’ production, catalogues in the libraries of the main universi-

ties in Colombia, the Scielo Colombia index of scientific and technical journals 
and the proceedings of International Technology and Innovation Management 

Conferences held between 2008 and 2010 in Colombia have been used for 
identifying academic work regarding the topic of technology strategy in Co-

lombia. 
2Other institutions would be the Universidad Javeriana, the Escuela Superior 

de Administración Pública (ESAP) and the Universidad del Rosario. 
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1968 to 1989 when human resources and research groups be-

came formed through financing people studying abroad, thereby 

leading to an increase in the number of scientists as well as in-

vestment being made in infrastructure and equipment for re-

search in Colombia. The second stage was developed between 

1990 and 1999 when the first law of Science and Technology was 

promulgated and the Colombian System of Science and Technol-

ogy was formed leading to coordinating scientific and technologi-

cal activities with the requirements and problems of different 

sectors in national life (DNP, 2000). The formation of centres of 

technology development (CTD) and Colombian research centres 

(CENI) were also promoted. Document 2739 produced by 

CONPES (Consejo de Política Económica y Social) dealing with 

science and technology appeared in 1994; this approved Colom-

bian science and technology policy 1994-1998 as a key element in 

internationalising the economy.  

The third stage covers 2000 to date, characterised by being a 

period of consolidation regarding abilities/capacity created in the 

service of Colombia’s economic and productive development. 

CONPES 3080 formulated a policy framework centred on coor-

dinating and strengthening the Colombian System of Science and 

Technology for 2000-2002 which led to the creation of the 

Colombian Productivity and Competitiveness Fund. CONPES 

3280/2004 proposed alternatives for improving information, 

coordination and complementariety of sources and support 

instruments for companies, as well as follow-up for and evalua-

tion of the results obtained (Malaver, 2005). Colombian science, 

technology and innovation policy was promulgated in 2009 (law 

1286 - CONPES 3582), thereby transforming the former Insti-

tuto Colombiano para el Desarrollo de la Ciencia y la Tecnología 

(Colciencias) into the Science, Technology and Innovation Ad-

ministrative Department and strengthened the Colombian Sys-

tem for Science, Technology and Innovation, seeking to increase 

Colombia’s capacity for identifying, producing, disseminating, 

using and integrating scientific and technological knowledge, 

aimed at improving competitiveness and contributing towards 

Colombia’s productive transformation.  

The foregoing reveals the existence of science, technology and 

innovation policy and activities in Colombia which have in some 

way promoted technology development. The normative frame-

work encompasses elements forming part of the TS such as 

adapting technology for promoting innovation in the Colombian 

production system, the availability of financial resources through 

investment in STI and the production and use of scientific and 

technological knowledge for resolving scientific and business 

problems. 

Meso-level technology strategy 

At sector level, the efforts made by the Ministry of Agriculture 

and Rural Development, the Ministry of Trade, Industry and 

Tourism and other regional entities such as the CREPIC may be 

highlighted. 

A set of strategies for improving productivity and efficiency 

regarding production have been put in motion in Colombia, 

aimed at consolidating agribusiness sector recuperation and 

growth. Once such strategy is to promote research, transfer and 

innovation of technology. The Ministry of Agriculture and Rural 

Development has thus sought to prioritise technological and 

non-technological needs by preparing prospective technological 

R&D agendas for the Colombian agribusiness sector. These have 

emerged as the most recent mechanism for defining the sector’s 

requirements for investing in STI, conceived as being an integrat-

ed, dynamic and flexible programme of projects and strategies 

supporting production chains’ sustainable and competitive devel-

opment (Castellanos et al., 2009, Castellanos, Fonseca and Ramí-

rez, 2011). 

A four-phase structured process thus began in 2006, each phase 

lasting one year. The first was the pilot cycle in which milk-

product, fish-farming, forestry and cacao-chocolate production 

chains/sectors participated, agendas being finalised in 2007. Phase 

two (2008) consisted of the first cycle in which fruit (Physalis and 

mango), potato, palm, rubber, fique (a natural fiber), shrimp, 

herb/spice and beef production chains participated. Phase three 

(cycle 2) involved panela (brown cane-sugar) producing, flower-

growing, pig-farming, sheep-goat farming, vegetable-grower, bee-

keeping and cotton farming chains and the cross-sector topic of 
food safety in Colombia. The fourth stage (regional cycle) in-

volved  pitaya (cactus fruit) chains in the Valle del Cauca, grana-

dilla (Passiflora) in Huila, trout-farming in Antioquia and wooden-

furniture-making in Bogotá.  

The Ministry of Trade, Industry and Tourism has promoted 

technology and industrial forecast studies since 2007 in different 

sectors such as the software industry and its associated services, 

the cosmetics and cleansing products chain, the domestic appli-

ances chain and the pulp, paper and the graphic and industrial 

arts publishing chain for strengthening the formulation of strate-

gies and identifying actions leading to improving technological 

capacity, for defining the short-, medium- and long-term future of 

different production sectors, as well as the pertinent integration 

mechanisms for achieving technological development. 

An ordered, logical and systematic process has been required in 

both types of initiatives and they have become a specific and 

contextualised methodology regarding the system of technologi-

cal intelligence proposed by Castellanos et al. (2005). CREPIC 

applied the technological planning method (in 2008) for generat-

ing a technology plan for Cauca’s fish-farming chain. 

Micro-level technology strategy
3
 

Greater acceptance of implementing TS in particular organisa-

tions in Colombia has been shown by large companies compared 

to small- and medium-sized ones where the topic has still not 

been considered to be strategic. The rol of the Colombian Insti-

tute of  Petroleum (Instituto Colombiano del Petróleo - ICP), 

which is the R&D Centre of  Ecopetrol (Colombian company of 

petroleum)  is relevant; this entity is responsible for directing 

technology strategy and business know-how, having eight tech-

nology programmes in the business chain. It has a planning and 

technology strategy unit within its organisational structure which 

deals with implementing technological management and innova-

tion, as well as strategic technology plans and preparing the 

company’s technology strategies (Ecopetrol, 2010). 

The Corporación de Ciencia y Tecnología para el Desarrollo de 

la Industria Naval, Marítima and Fluvial (COTECMAR) has a 

strategic managing unit orientated towards technological R&D 

and innovation activities through which it has formulated its TS 

(Quintero and Sejnaui, 2010). Interconexión Eléctrica SA (ISA) 

began formal technology management in 1999 for improving 

process productivity and efficiency based on a model constructed 

through the participation of all areas of the organisation. The 

model is founded on five activities:  technology strategy, technol-

                                                
3The cases of micro-level technology strategy resulted from a search of 

secondary information sources using the key words: “technology strategy.” 
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ogy plan, acquiring technology, R&D and transfer and assimilation 

regarding technology (Boletín ISA, 2004). 

According to the aforementioned cases TS is clearly a key ele-

ment in organisations’ competitiveness at different levels; even 

though it has been shown that practical developments regarding 

the topic have been mainly centred on macro and meso levels in 

Colombia this has not filtered down to the micro level in any 

significant way, leaving this important field open to exploration. It 

should be recognised that TS does not represent fulfilling expec-

tations in themselves since their success depends on their suita-

ble formulation and implementation. 

Considerations for generating and  

implementing technology strategy 
It may be stated that there is no universal formula for generating 

and implementing TS. Even when several models and methods 

have been developed they are subject to the peculiarities of the 

context framing each organisation. 

A technological strategic octogram is now proposed (Figure 1) 

resulting from analysis and synthesis of contributions to the topic 

available in the literature, consisting of eight considerations for 

generating and implementing technology strategies in organ-

isaions. Such considerations include particularities according to 

the application setting (for example, developed or emerging 

economies) and where the involvement of different actors and 

disciplines is decisive for their operationalisation, highlighting the 

role of engineering as a set of knowledge leading to generating 

and using technological solutions to specific problems affecting 

organisations regardless of their level (macro, meso or micro).  

 

Figure 1. Technological strategic octogram (Fonseca, 2010). 

a) Contextualised conceptual referent: This deals with the chal-

lenge represented by academic validation of existing theories 

(most referring to the context of developed countries), so 

that conceptual referents are proposed which have been 

adapted to a specific application setting. Greater efficacy may 

thus be achieved in generating and implementing TS and, in 

the long-term, the consolidation of a school or line of 

thought regarding the topic. 

b) Methodological thoroughness: a lack of a logical and systematic 

process for generating TS is frequently recognised in emerg-

ing economies’ organisations. Strategy effectiveness may be-

come reduced as a consequence of the lack of structure and 

know-how regarding the minimum steps for generating and 

implementing TS, thereby increasing the probability of de-

terminant TS elements being left aside and restricting an or-

ganisation regarding a culture of planning, feedback and fol-

low-up, given the informal nature of the process. It is thus 

fundamental that generating TS is done within the framework 

of a duly structured process. 

c) Availability of sources of information: the optimum condition 

regarding the need for information is that sources are availa-

ble for obtaining it and, when necessary, the resources for 
acquiring such information (such condition is easily fulfilled 

for organisations from developed economies, but not so for 

those which are not). An emergent economy intending to ini-

tiate the formulation of technology strategy must seek to 

identify sources of freely-available information through which 

information can be obtained from an external setting, or by 

establishing alliances with institutions possessing such 

sources. An important number of sources of this type are 

currently available (perhaps as yet unknown). An ongoing cul-

ture of systematisation of technological information must al-

so be established within an organisation to keep it updated as 

the basis for formulating TS. 

d) Ongoing participative process: TS is generated and implemented 
by people, and thus of great relevance that the process be 

participative since the beginning. This will ensure legitimacy 

for the TS proposal being generated, contribute towards the 

appropriation of strategy, preparing the way for its imple-

mentation and will lead to ensuring that TS becomes sustain-

able. The process must likewise have the leadership of peo-

ple taking strategic decisions at the highest level, since they 

must have a broad vision of the system and their participa-

tion must also reflect the importance of TS, thereby contrib-

uting towards committing a greater number of people. 

e) Contextualised technology strategy skills: the strategy formula-

tion and implementation leader must, preferably, have know-

how in the field of management, specifically in technology 

strategy, and in the field of technology. Such person must 
preferably have had an academic formation in administration 

and engineering or related areas of study. One is dealing with 

a team of strategists which could be interdisciplinary but 

within the framework of the proposed academic profiles. 

Specific skills are also required, such as a disposition for ap-

plying structured methodologies, facility in searching for and 

managing information, analytical skills, flexible thinking, antici-

pation ability, long-term vision, thinking based on total inte-

gration regarding a determined situation, verbal communica-

tion and persuasive ability skills. 

f) Establishing priorities: economic resources may limit technolo-

gy projects, meaning that they must be structured from in-

vestment priorities which are suitable covering technological 
needs for promoting the proposed objectives. Prioritising re-

sources emerges from analysing internal economic resources 

available for working with technology, without forgetting to 

detect external support, such as support/aid from govern-

ment and international entities. 

g) The consistency of a technology strategy with overall strategic 

guidelines: an attempt must be made to avoid incoherencies 
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or lack of coordination between TS and corporate and busi-

ness strategies and also between technology strategies for-

mulated for other application settings (macro, meso and mi-

cro). Formulating a TS lacking knowledge of other types of 

strategy could be very inefficient and must thus be directly 

related and take account of corporate strategic guidelines. 

h) Follow-up mechanisms: strategies may often be generated but 

their real application may not be achieved. Based on an anal-

ysis of the models and methods in the available literature, a 

definition of follow-up mechanisms is proposed contributing 

towards guaranteeing the implementation of formulated TS. 

Such mechanisms would include periodic evaluation of activi-

ties regarding TS for evaluating the impacts and identifying 

aspects to be redefined or adjusted, thereby making the pro-

cess dynamic. 

The technological strategic octogram can thus be useful for 

approaching and defining technology strategies at distinct levels 

(macro, meso and micro) within a framework of developing 

country, regional, sector or company initiatives. 

References  
Adler, P. S. Technology Strategy: a guide to the literature. Re-

search in Technological Innovation, Management and Policy, 

1989, Vol. 4, pp. 25-151. 

Basant, Rakesh and Chandra, Pankaja. Building Technological 

Capabilities in a Liberalising Developing economy: Firms Strate-

gies and Public Policy. Economics of Innovation New Techn., 

2002. Vol. 11 (4-5), pp. 399-421.  

Birbaum, P.H. Political Strategies of Regulated Organizations as 

Functions of Context and Fear. Strategic Management Journal. 

Vol. 6. No. 2, Jun., 1985. pp. 135-150.   

Boletín ISA. Edición N. 24. August – November, 2004. 

Castellanos, O., Fonseca, S. L. and Ramírez, D., Retos de la Inge-

niería para el desarrollo tecnológico de la Agroindustria. Revista 

de Ingeniería. Universidad de los Andes. No. 33, Jun., 2011. pp. 

88-98. 

Castellanos, O.,  Torres, L and J. Rosero., Modelo Estructurado de 

Inteligencia Tecnológica para la generación de conocimiento 

y el direccionamiento estratégico del sector productivo, En: 

memorias del IX Congreso Anual de la Academia de Ciencias 

Administrativas, 2005,  México.  

Castellanos, O., Torres, L. M. and Domínguez, K. Manual Metodo-

lógico para la Definición de Agendas de Investigación y Desa-

rrollo Tecnológico en Cadenas Productivas Agroindustriales, 

Ministerio de Agricultura y Desarrolló Rural y Universidad Nacio-

nal de Colombia. Bogotá, 2009.   

Clarke, K., Ford, D., Saren, M.  and T. Richard., Technology Strate-

gy in UK firms. Technology Analysis & Strategic Management, 

Vol. 7, No. 2. 1995.  

Davenport, S., Campbell-Hunt, C. and J. Solomon. The Dynamics 

of Technology Strategy: an Exploratory Study, R&D Manage-

ment Vol. 33, Issue.5. Nov. 2003.  

DNP - Departamento Nacional de Planeación y Colciencias, 

Fundamentar el crecimiento y el desarrollo social en la ciencia, 

la tecnología y la innovación, 2019 Visión Colombia II Centena-

rio, 2006. 

DNP - Departamento Nacional de Planeación, Documento Con-

pes 3080: Política Nacional De Ciencia y Tecnología 2000-2002, 

Colciencias (Ed.), 2000. 

Dickson, K. E and R.M. Rieck. A model of Technology Strategy. 

Technology Analysis & Strategic Management, Vol. 5, No. 4. 

1993. pp. 397-409.  

Dogson, Mark, Technology strategy and the firm: management 

and public policy, Harlow Longman, 1989.  

Ecopetrol, Página web de la entidad, www.ecopetrol.com.co 

(consulted: March, 2010). 

Escorsa, Pere, La  estrategia tecnológica de la empresa: una 

visión de conjunto, En Inteligencia competitiva, Fundació per a 

la Universitat Oberta de Catalunya, 1ra. Ed. 2002, Eu-

recaMedia, SL, Barcelona, ISBN: 84-8429-793-4.  

Fonseca, S.L, Consideraciones para la generación e implemen-

tación de  estrategia tecnológica en organizaciones de eco-

nomías emergentes, MSc thesis, Universidad Nacional de Co-

lombia, Bogotá, 2010.   

Ford, D., Develop your technology strategy, Long Range Plan. 

Vol. 21, No. 5. 1988. pp. 85-95.  

Fundación Vínculo, Gestión Tecnológica, Programa de Gestión 

Tecnológica de la Universidad de Antioquia, Medellín, 2003. 

Ghazinoory, S. and M. Farazkish., A Model of Technology Strategy 

Development for Iranian Nano-Composite Companies, Techno-

logical and Economic Development of Economy, Vol. 16 No.1, 

2010, pp. 25-42. 

Hidalgo, A., La Gestión de la tecnología como factor estratégico 

de la competitividad industrial, Economía Industrial, No. 330, 

1999, pp. 42-54.   

Horwitch, M. The emergence of post–modern strategic man-

agement, Working paper, MIT Lib, 1987. 

Jaime, E. and Barron, L., Lo hecho en México: las empresas mexi-

canas ante la apertura comercial, México, Centro de Investi-

gaciones para el desarrollo A.C., 1992. 

Jiménez, C. N. and Castellanos O, Retos de la gestión tecnológi-

ca para el siglo XXI, En: Retos y nuevos enfoques en la gestión 

de la tecnología y el conocimiento, Giro Editores, Bogotá, Co-

lombia, 2008. 

Kantrow, Alan M., The strategy technology connection, Harvard 

Business Review, July–August, 1980.  

Maidique, M. A. and Patch P., Corporate strategy and techno-

logical policy, In M. Tushman and W. Moore (Eds.), Readings in 

the management of innovation, 2nd edition, Cambridge, MA: 

Ballinger, 1988, pp. 236-248. ISBN. 0887302440.  

Malaver, F. and Vargas, P.M., Políticas y avances en la ciencia, la 

tecnología y la innovación en Colombia 1990-2005, Cuadernos 

de Administración, Vol. 18, No. 30. 2005, pp 39-78. 

Ministerio de Agricultura y Desarrollo Rural, Ley 811: Por medio de 

la cual se modifica la Ley 101 de 1993, se crean las organiza-

ciones de cadenas en el sector agropecuario, pes-quero, fores-

tal, acuícola, las Sociedades Agrarias de Transformación, SAT, y 

se dictan otras disposiciones, Diario Oficial No. 45.236 de 2 de 

julio de 2003. 

Ministerio de Agricultura y Desarrollo Rural, Resolución 186: Por la 

cual se reglamenta parcialmente la Ley 811 de 2003 y el decre-

to 3800 de 2006 sobre la inscripción de las organizaciones de 

Cadena en el Sector Agropecuario, Forestal, Acuícola y Pes-

quero ante el Ministerio de Agricultura y Desarrollo Rural, Junio 

de 2008.   

Ochoa M.B., Valdés, M. and Quevedo A., Innovación, tecnología 

y gestión tecnológica, Acimed. Vol. 16, No. 4 de 2007. Disponi-

ble en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1024-

94352007001000008&lng=es&nrm=iso&tlng=es (Consulta: agosto 

de 2008). 

Pavitt, K., What We Know about Strategic Management of Tech-

nology, California Management Review, Vol. 32, No. 3. 1990. 

pp. 3-26. 

Pedroza, A. and Ortiz S., Gestión estratégica de la tecnología en 

el pre-desarrollo de nuevos productos, Journal of Technology 

Management & Innovation, Vol. 3, No. 3. 2008. pp. 112-122. 

Porter, M.E., The Technological Dimension of Competitive Strate-

gy. In Rosembloom, R.S (Ed), Research on Technological Inno-

vation, Management and Policy, Vol.11, 1983. 



CONSIDERATIONS FOR GENERATING AND IMPLEMENTING TECHNOLOGICAL STRATEGIES 

             INGENIERÍA E INVESTIGACIÓN VOL. 32 No. 2, AUGUST 2012 (83-88) 88    

Porter, M. E., Estrategia y ventaja competitiva, Ediciones Deusto, 

Barcelona, November 2006, ISBN 950-857-035-0.   

Quintero, J.  and Sejnaui A., Análisis de la estrategia tecnológica 

empresarial y su articula-ción con el plan estratégico en la 

Corporación de Ciencia y Tecnología para el desarrollo de la 

industria, naval, marítima y fluvial, En: Memorias del II Congreso 

Internacional de Gestión Tecnológica y de Innovación, Bogotá, 

Colombia, 2010. 

Read, M. J. and Gear, A., Teamworking to develop technology 

strategy, International Journal Technology Management, Vol. 9, 

No. 2. 1994. 

Restrepo, G., El Concepto y alcance de la Gestión Tecnológica, 

Revista Facultad de Ingeniería, Universidad de Antioquia, Me-

dellín, No. 21, Dic. 2000, pp.178-185.  

Solomon, J., The role of technology strategy in the competitive 

advantage in Successful New Zealand Firms, Master of Man-

agement Studies Research Project, Victoria University, New Zea-

land, 2001.  

Spital, F., Bickford, C. D., Successful competitive and technology 

strategies in dynamic and stable product technology environ-

ments, Journal of Engineering and Technology Management, 

Elsevier, Vol.9, 1992.  pp. 29-60. 

Torres, L.M., García, M.E and Castellanos, O., La inteligencia 

tecnológica como capacidad para la toma de decisiones, En: 

Retos y nuevos enfoques en la gestión de la tecnología y el 

conocimiento, Giro Editores, Bogotá, Colombia, 2008., pp131- 

170, 202. 

Wamken, P., New Technologies and Constant Change: Manag-

ing the Process, Journal of Academic Librarianship, Vol. 30, 

No.4, 2004, pp. 322-327. 

Weiss, A. and Birnbaum P., Technological infrastructure and the 

Implementation of technological strategies, Management Sci-

ence, Vol. 35, No. 8. Ago. 1989. pp. 1014-26. 

Zahra, S. (a)., Technology Strategy and New Venture Perfor-

mance: A Study of Corporate-Sponsored and Independent Bio-

technology Ventures, Journal of Business Venturing,  Vol. 11, 

Issue 4. 1996,  pp. 289-321.   

Zahra, S. (b), Technology strategy and financial performance: 

examining the moderating role of the firm's competitive envi-

ronment, Journal of Business Venturing, Vol. 11, No. 3, May -

1996, pp. 189–219. 

Appendix A. Authors’ contributions towards 

defining technology strategy 
 

Year Author Definition of technology strategy 

1980 Kantrow, Alan M 

Provided an inclusive and integrated framework, 

necessary for visualising a company’s technology 

within the context of its overall business orienta-

tion  

1983 Porter 

A set of company decisions covering three dimen-

sions: technological aggressiveness, automation 

and innovation and developing new prod-

ucts/services 

1985 Birbaum Philip 
Involving long-term objectives in development or 

acquiring new innovation entries and outlets  

1988 Ford, David 

Covered acquiring, managing and exploiting 

technological knowledge and resources by an 

organisation for achieving its business objectives 

and technological goals 

1988 
Maidique Modesto 

and Patch, Peter 

Consists of a portfolio of options and plans 

allowing an organisation to respond effectively to 

technological threats and opportunities  

1989 
Weiss, Andrew 

and Birbaum Philip 

Defined a long-term programme of technological 

change in an organisation and its implementation 

would include establishing the strategic activities 

necessary for systematically obtaining the technol-

ogy required by an organisation for developing an 

overall business strategy  

1989 
Malekzadeh, Ali. R  

and Bickford, 

A set of strategic decisions and actions required 

for managing and transforming input into output, 

Year Author Definition of technology strategy 

Deborah aimed at increasing competitive advantages 

1989 Adler 

A decision-making model bringing together 

technological goals and the main technological 

means for achieving them. Guidelines for the use 

of resources and technological capacity 

1989 Mark Dogson 
The means of obtaining and maintaining a signifi-

cant competitive advantage in the modern market 

1990 Pavitt Keith 
A set of options which must be drawn up for 

technological development 

1992 

Spital, Francis C 

and Bickford, 

Deborah J 

A set of strategic decisions and actions required 

by managers for transforming input into output for 

achieving competitive advantages 

1992 
Jaime, E and 

Barron, L 

The way companies select, acquire, assimilate, 

adapt, improve and design and develop technology 

for generating competitive advantages 

1993 
Reick, R.M and 

 Dickson, K.E. 

The process throughout which firms use their 

technological resources for achieving corporate 

objectives 

1994 
Martin J. Read and 

Anthony E. Gear 

Dealing with decision-making for developing, 

exploiting or the technologies defined by an 

organisation 

1995 

Clarke, Ken, Ford, 

David, Saren, Mike, 

Thomas, Richard 

Covers the decisions related to sustaining a 

company’s technological basis 

1996 Shaker Zhara 

A plan guiding a company’s decisions about 

developing, accumulating and deployment of 

resources and technological capacity 

1999 

Shaker Zhara, 

Rajendra Sisodia 

and Brett 

Matherne 

A set of company resources and abilities providing 

the distinct skills necessary for enabling it to 

develop its corporate strategy 

1999 Hidalgo, Antonio 

Makes a company’s technological options explicit 

(i.e. those related to the intensity of technological 

efforts, the distribution of resources and competi-

tive position) 

2001 Solomón, Julia 

Covers three main activities, namely: acquiring or 

exploiting technology, managing and exploiting 

technological knowledge 

2001 Chiesa, Vitorrio 
Designs a "trajectory" defining how resources and 

technical knowledge are acquired and internalised  

2002 
Basant, R and 

Chandra, P 

Reflects a company’s options regarding the selec-

tion, specialisation and incorporation of technolo-

gy, the sources of technology and the means for 

creating capacity/ability. Their overall objective is 

to guide a company in acquiring, developing and 

applying technology for achieving competitive 

advantages 

2002 

Pere, Escorsa and 

De the Puerta, 

Enrique 

Using technology for obtaining a sustainable 

advantage over the competition 

2003 

Davenport Sally, 

Campbell-Hunt 

Colin and Solomon 

Julia 

Points out three large-scale activities: acquiring, 

managing and exploiting technology and technolog-

ical knowledge for the benefit of an organisation 

2006 Porter 
Deals with the way in which a company approach-

es development and the use of technology 

2006 
Haro, María del 

Carmen 

A series of policies, plans and procedures for 

acquiring technology, managing it within a compa-

ny and exploiting it for achieving its technological 

and corporate objectives  

2008 
Pedroza Álvaro 

and Ortiz Sara 

Implies choosing the most pertinent technologies 

for a company to invest in first  

2009 

Ghazinoory 

Sepehr, Divsalar 

Ali and Soofi 

Abdol  

Management decision-making model related to the 

use of the main technological instruments and 

their goals for achieving a company’s particular 

business objectives through which priority cab be 

assigned to future corporate technological plans  

Source: constructed from Kantrow (1980), Porter (1983), Birbaum (1985), Ford (1988), 

Maidique and Patch (1988), Weiss and Birnbaum (1989), Adler (1989),  Dogson (1989), 

Pavitt (1990),  Spital and Bickford (1992), Jaime and Barron (1992), Dickson and Reick 

(1993), Read and Gear (1994), Clarke et al., (1995), Zahra (1996a, and 1996b), 

Hidalgo (1999), Solomon (2001), Basant et al., (2002), Escorsa et al., (2002), Davenport 

et al., (2003), Porter (2006), Pedroza and Ortiz (2008), Ghazinoory et al., (2009) 


