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marketing and so on). Only then can the entrepreneur test his or her hypothesis that there
are sufficient buyers to make the venture profitable.

While this paper has been inspired by the search theory, it is not rigorous (that is,
mathematical) in specifying the imperfect technologies for informing agents that actually
exist in a particular country of interest, because that would require an empirical data
collection that is beyond the paper’s scope. Instead, it makes some basic assumptions that
reflect the type of technologies that exist in the technology and science markets for
transmitting information and knowledge about trading opportunities. That is, the ideas
presented above do not constitute a formal model, but rather a framework for applying
search considerations in the analysis of a country’s National Innovation System and in
setting up policies.

We would like to also observe that the coordination of any trade (technologically related
or otherwise) involves two separate steps: information gathering about opportunities and
arrangement of individual trades. A simple case is where information gathering is limited
to visiting service providers one at a time, and then summing up the costs of gathering
information and negotiating a price. This is the case, currently, in most of the Central
American countries. The costs, as noted before, can be enormous due to the precarious
nature of the market and marketing efforts, and the fact that for most goods and services a
community of interest has not developed to any significant degree.

VI.  Implications for Central America

The application of a science and technology policy to foster economic growth is complex
and risky—complex because of the large gap between the small Central American
countries and the developed countries with whom they must now increasingly trade;
especially risky because any serious and large investment in a particular direction that
fails is bound to have great costs, both economic and social. Thus, it is recommended that
Central America should promote the two following policies: communities of interest and
a special incentive policy.

Communities of Interest

Central America has already introduced and promoted the idea of production clusters.
The communities of interest go beyond a production chain and include all the activities in
which science and technology can provide a backbone for industrial development. The
goal is to produce a network between knowledge producers and industry. It is here that
search could play an important part. It is through search that existing gaps are bridged.
The search mechanisms would include technology brokers, computerized databases and
search mechanisms.

Technology Brokers

Technology brokers facilitate communication within and among communities of interest,
and reduce the transaction costs of identifying the right technology for the right problem.
The model is one of a decentralized network, in which the technology brokers are located
within institutions that belong to the community of interest. They provide the link to the
world of existing technologies and firms, to which they provide diagnostics. With the
help of tech search engines and databases, they discover what technologies may be
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available in the local or world markets that might be useful to the community; they may
even be committed to the delivery of technological services.

Googling and Economic Search

Science and technology “googling”, that is, using a Google-based technology to facilitate
finding a match to a trade, is the logical next step for economies starved of pertinent
information and knowledge required for R&D and technological innovations. Indeed,
while this paper does not seek to prove this case, it is suggested that in markets with
frictions and distortions—and which are competitive in the sense that all agents are price
takers—the closest that one can get to a socially optimal allocation is through a major
search engine such as Google. If traders on the demand and supply side of technological
services can advertise publicly their capacity to provide a service and/or the prices that
may be charged for relevant or similar tasks as those likely to be sought by firms who
want to innovate, a partial equilibrium in this market can be achieved. Annex 3 presents
examples of Web sites that follow the idea of search and allow users to find solutions to
specific questions.

Box 6: Why Google?

Google is the most widely used search engine, and due to its user-friendly interface and great accuracy is a
great example of possible benefits of creating an science and technology search mechanism. A search
engine is a Web site that responds to a search query through the gathering and reporting of information
available on the Internet.

Google is so successful precisely because of the accuracy of its results, the size of its database (more than
eight billion web pages), its simple format and the ability of its searches to customize. In fact, it has
become so popular that “googling” is a term now widely used to refer to searching the Web.

Since the lack of information is one of the biggest obstacles to technological development in small
countries, the creation of a network in communities of interest, together with easy search mechanisms and
improved access to these technologies, would allow for greater diffusion of knowledge and a reduction in
the uncertainty involved in search.

As a firm or a cluster of firms matures, “technology roadmap” software may be required
(as in the case of Motorola, described above). Indeed, just as in the Motorola case,
numerous firms (suppliers, clients, service providers), institutions and think tanks can be
included so that thousands of users can collaborate on supporting, nurturing and testing
ideas. Software such as Alignent Software’s Vision Strategist, to name one example, can
be used to view the community’s full range of possible projects and products online along
with their roadmaps. In Motorola’s case, users participated in online review meetings and
received clarifications, feedback and suggestions about their roadmaps. This networking
arrangement made for huge savings and presented a greater probability of success with
new ideas for innovations.

Incentive Policies

In smaller, underdeveloped economies, the considerations raised by Rodrik and
Hausmann are pertinent. They say that there are serious uncertainties about costs
associated with producing nontraditional or innovative products. Most entrepreneurs are
not willing to invest in discovering these costs because there is no assurance that
competitors will not steal the benefits of such investments. In the equivalent search
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parlance, it would be said that search externalities are not reflected in the returns on
investing to explore the production of goods that are not new by world standards, but that
are nontraditional by local standards.”®

Under these circumstances, there is an important role for government intervention to
either protect intellectual property or subsidize the investment costs associated with
discovering what nontraditional goods a country may be good at producing. As Rodrik
and Hausman rightly argue, many innovations do not depend on substantial research that
would result in a design or technology that could be patented. Furthermore, there is a
strong case to be made for allowing some innovations to be easily copied by competitors,
as this scales up the social returns. Consequently, this paper reiterates the need to
subsidize the search for nontraditional product possibilities.

While Rodrik and Hausmann propose only incentives for “self-discovery”, a form of
search, we propose, in addition, that tech search engines, as described above, be
developed.

We also recommend that serious attention and analysis be placed on designing a security
blanket for those brave enough to pursue the higher risk associated with an aggressive
technological innovation approach to growth. The social emergency funds that
mushroomed in the 1980s to soften the structural adjustments recommended by the
Washington Consensus provide a starting point for discussion about safety nets. Another,
more expensive scheme is that proposed by Michael Mandel,” Chief Economist of
Business Week, who recommends an income insurance to soothe fear, and make highly
educated workers more comfortable with the high risk of being displaced. Entrepreneurs,
on the other hand, should be expected to compete and bear the consequences—in the true
spirit of what it means to be an entrepreneur.

A Final Caveat: Moving from a “Search-Dominated” Policy to a “Research-
Dominated” Policy to Innovation

As stated at the outset of this paper in the description of the chain-link model, the steps
from search to research to innovation constitute a circular continuum with feedback loops
arising at any point. Search may be enough for a particular firm, but search alone is not
enough for an economy to become truly competitive over the long haul. At some
threshold point, widening and/or deepening research activity becomes imperative to
pursue greater economic gains or maintain market share.

This caveat is important to avoid the misunderstanding that search and only search is all
that is needed in small, poor countries over the long term. During transitional phases from
slow growth to faster growth, search is bound to return the quickest rewards. This, in
turn, will excite investors, both local and international, as they see such indexes as total
factor productivity increasing rapidly. But, over the long run, much more than a search-
dominated strategy is required.

%% Since the products or services exist already in some markets of the global economy, we are not talking at
this point about R&D, but about searching for a promising product, and borrowing and adapting the
associated technology.

% Mandel.
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Smaller countries are likely to have or can develop specific and well-defined areas where
R&D and innovation efforts should be exerted. Indeed, a country may have the natural
resources and human capital to attract the complementary investments to promote
successful knowledge creation and accumulation.’® At the end of the day, however, a
small, poor nation must prepare itself for producing ideas, to avoid shrinking its profits
due to exposure to foreign competition. The more efficient the use of local human,
natural and physical capital, the better the results.’’

Another way to look at these issues is through Alice Amsden’s discussion of “buying” vs.
“making” technologies. To “buy” technology, you need to search for it; sometimes,
potential innovators even need to search for assistance to help articulate their concerns in
technological terms.

Amsden presents a historical record where all developing countries initially buy, rather
than make, technology. The successful small- and medium-sized firms of Korea and
Taiwan, for instance, started “buying” (at a price of zero) technology by copying
(“reverse engineering”). Note, however, that copying requires developing skills both to
be able to detect the core technology, and to develop the industrial organization required
to produce these new products efficiently. This connection between copying and high-
tech technologies and techniques is not present in Central American countries, although it
can be promoted over the medium term.

Furthermore, the governments of Korea and Taiwan were effective supporters of
technological change since they introduced policies to get the best terms for technology
transfers, spent heavily on formal education and slowly increased investments in R&D.
While these policies benefited the bigger firms more than the smaller, there were
important spillovers.

Amsden says that what has made a difference among developing countries is that some
began to “make” technology:

While all countries continued to buy foreign technology, and continued to invest in production
capabilities and possibly project execution skills, leading firms in some countries—the
“independents”—also began to develop new technology, a necessary condition for sustainable
national enterprise... Korea and Taiwan were the big R&D spenders. The share of R&D in their
GNP became comparable by the 1990s to that of North Atlantic countries and Japan... In terms of
the high R&D spenders, the efforts of Korea and Taiwan started early and then rapidly gained
momentum. The initial form was quite coercive. As early as 1973, the Korean government
introduced a reserve fund system that “required firms to keep a certain proportion of income for
R&D investment” (coverage included firms in manufacturing, construction, mining, computer
processing, military supply, and machine engineering). If the amount set aside was spent on R&D
(broadly defined) within a given time period, a loss could be deducted from taxable corporate
income. If not used, the amount set aside had to be declared as profits and subject to taxation
(OECD 1995, p.99). The Taiwan government, fearful of the limited effort of small firms to invest

% One way to put this simply is to look at Solow’s production function: Q=Af(K,L), where A is
exogenously brought it. In the Romer model, one could say Q=f(A,K,L), where A is endogenous,
depending largely on investment decisions on R&D, among others. Now, for a developing country it may
still be valid to emphasize the Solow formulation for some or many sectors, while at the same time
reflecting a much longer term effect for R&D investments, i.e., a combination of the two models.
3! Here the need to devise or reengineer institutions to effect the desired incentives is all too clear.
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in R&D, required all firms to spend a stipulated share of their sale revenues on R&D (the exact
percentage depending on firm size and industry) or to remit an equivalent sum to finance
government R&D (OECD 1990).

Soon, however, both Korea and Taiwan dropped an across-the-board R&D requirement in favor of
a targeted approach. In 1979 the Korean government designed performance standards such that
long-term credit and tax exemptions were made contingent on firms establishing central R&D
laboratories, which many large groups began to do like clockwork (Amsden 1989).
Simultaneously, it introduced a series of National R&D Projects whereby government agencies
collaborated with the most advanced national firms in a given industry to gain technological
mastery for purposes of global market expansion.*

In conclusion, the chain-link model has applications that should be distinguished from
those of the search model. In countries deciding on rapid catching up, say through a more
aggressive export promotion program, the need to emphasize a search model that has its
own momentum and runs within a sub-loop of the chain-link, is fundamental.

VII. Conclusions

Search theory in economics has had an important impact in widening and deepening
markets. The rigorous understanding that has been established may be merged with
today’s more common usage of technological innovation and “search engines” to arrive
at the following related hypotheses:

a. The activities related to search, research, development, invention and innovation
constitute complementary elements of a continuum with no discernible
boundaries, in practice.

b. At the same time, the smaller and poorer an economy is, the more intense should
be the search effort over research or invention. Most of the literature on science,
technology and innovation places the emphasis the other way around, because it
frequently misses the cost-effectiveness of research vs. search. Both are needed,
but the optimal proportions of each are not easily determined.

C. Appropriate search and network mechanisms need to be established to guarantee
proper and speedy technological development. Indeed, pertinent and significant
amounts of search will better guarantee that an appropriate technique to apply an
existing technology is found. In the event that search does not yield technological
alternatives sought by firms or communities, there will be a solid justification to
proceed to research and/or invention.

d. The preponderance of search over research is justified, but it should not be
understood from this conclusion that research is neither important nor
unnecessary. On the contrary, at some point in time, it is most likely that to be
competitive an economy, no matter how small, will need to do serious research in
some niche area(s) where comparative advantage(s) may emerge.

e. A search model requires an adequate and robust engine to carry out the search,
and institutional mechanisms to find out what technologies are relevant to a
production goal and how to get hold of them (for example, by purchasing them).
It also requires rapid skill formation in areas such as identification of the
engineering problem (via for instance “reverse engineering”, or obtaining the
license to pursue a specific technology or technique).

32 Amsden, pp. 240-245.
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f. There is also a need to develop scientific capability to adapt an existing
technology to local conditions, environment and culture—including in extreme
cases by making or creating innovative instruments, or by urging experimenters to
draw together instruments into combinations in pursuit of desirable effects.

In the end, a search model must guarantee the quality of and market effectively a
nontraditional good or service. This requires metrology, adequate laboratories and skilled
professionals. To coordinate these activities, national ministries or councils of science
and technology have to become promoters of these elements. A network of technology
brokers may play a supportive role, in conjunction with search engines customized for the
communities of interest to bring about new synergies.

Finally, the presence of creative incentives to counter the uncertainty of technology
advancement is critical. In addition to the support of current incentives programs such as
matching grants, research collaboration programs, seed and risk capital, scholarships and
training for workers, there is a need to create a scheme of income insurance to protect
highly trained workers from the pitfalls of technology advancement.
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Annex 1
The Oslo Manual

There are significant debates around the topic of technological innovation. It is one of the
aims of this note to make available more than the official definitions to encourage better
dialog among stakeholders. That is, to have a common understanding of terms and usage
that facilitates communication.

Issued by the OECD, the Oslo Manual is the most important manual on innovation. It is
mainly concerned with technological product and process innovations in firms, and uses
the following definitions:

Technological product innovation: “A technological product innovation is the
implementation/commercialization of a product with an improved performance
characteristic such as to deliver objectively new or improved services to the consumer.”

Technology process innovation: “A technological process innovation is the
implementation/adoption of new or significantly improved production or delivery
methods. It may involve changes in equipment, human resources, working methods or a
combination of these™

Additionally, the manual defines related terms such as technological diffusion:

Diffusion: “...diffusion is the way in which TPP innovations spread, through market or
non-market channels, from their first worldwide implementation to different countries
and regions and to different industries/market and firms. Without diffusion, a TPP
innovation will have no economic impact.”*

The Bogotda Manual

The Bogotd Manual, developed by the Red Iberoamericana de Indicadores de Ciencia y
Tecnologia and the Organization of American States, is a reinterpretation of the Oslo
Manual to better serve the needs of Latin America. It expands the possible characteristics
that an innovation can take. In addition to the Oslo definition of TPP innovation, the
Bogota Manual states the need to consider changes in organizational and marketing
processes as important factors for changes in production. It includes innovation within
the definition, and innovation promoting or facilitating activities.

The Bogota Manual sees some weaknesses in the Oslo definitions, particularly in what it
considers ambiguities concerning organizational changes, limited levels of novelty, and a
limited focus on “the process of firms accumulating capabilities for creating and using
knowledge”. These weaknesses discredit diffusive, adaptive and incremental technical

33 OECD, p. 9.
* Ibid.
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change as innovation. The Bogotda Manual considers it important to identify firms active
in the development of innovative capabilities in Latin America.>

The European Commission

The European Commission provides a definition that is simple and easily understood. It
defines innovation as “the commercially successful exploitation of new technologies,
ideas or methods through the introduction of new products or processes, or through the
improvement of existing ones. Innovation is a result of an interactive learning process
that involves often several actors from inside and outside the companies.”

Typologies of Innovation

There are also various types of innovation that are helpful in providing elements to
analyze and describe the dynamics of competition in a particular market or National
Innovation System, or in providing policy recommendations. The first categorization of
innovations is from Schumpeter, who classified innovation by different outcomes.

1. According to the Result of the Innovation

e Product innovation—the creation of a totally new product;

e Process innovation—the creation of new methods of production;

e New raw material—the conquest of a new source of supply of raw material or
development of a new one;

e New market—the introduction of new products and new demand (supply driven
markets);

¢ Industrial reorganization—non-firm reorganization (Oslo Manual, p. 7).

(S

. According to the Scope of Change
Freeman and Perez have further typified innovation in relation to the scope of
change that results. Innovations can be:

e Incremental: occur more or less continuously in any industry or service activity. They
include adjustments, adaptations and customizations of existing technologies;

e Radical: represent the introduction of truly new products and processes, and are
discontinuous events that cannot be attributed to the cumulative addition of
incremental modifications and improvements to existing products and processes;

e Systemic: a concept that describes greater changes within an economy due to the
convergence of radical and incremental innovations that lead to the clusters of firms
creating interdependent innovations and leading to the proliferation of radical (new)
technologies; and

e Technological revolutions or techno-economic paradigms: changes in technological

systems that have a major influence on the behavior of the entire economy.

3. According to the Degree of Novelty

A third way to classify innovation is according to the degree of novelty. Since innovation
refers to the introduction of a product or service into a market, the degree of novelty
describes at which level this introduction takes place. It may apply the term innovation to
a first market introduction in the world, or more broadly to introduction into any smaller

33 Jaramillo, Lugones and Salazar, p. 47.
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market as a result of diffusion. Most literature, including manuals for survey purposes,
use a broad definition of novelty, and sets the minimum degree of novelty at the “new to
the firm” level. The innovation can be a:

e World innovation or new to the world (new at the world level);

National innovation (new at the national level);

Local innovation (new at the local level);

Industry innovation (new at the industry or sector level); or

Firm innovation (new to the firm).
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Annex 2

Defining Research

It may prove useful to differentiate research from search. For practical purposes, such as
defining it for tax purposes, research is not separated from development because a tax
credit is an incentive to be productive and not just for the sake of knowledge alone. Thus,
the majority of countries that have introduced R&D for tax purposes have based their
definitions on the standard accountancy practice and the definition of R&D in the
OECD’s Frascati Manual.

It is tempting for treasury secretariats or ministries to take the simplest linear notion
alluded to above: Bright Ideas — Research — Development — Product on the shelf. Yet
as already discussed, there are a number of non-linear feedbacks and search activities to
resolve unforeseen technological uncertainties that do not end in commercial production.
In addition, new processes and intermediate services may also be outputs of R&D.

As such, to stimulate innovation through R&D, there must be recognition that there may
emerge ‘“bubbles” of innovative activity at any point and in any direction. This
complicates a definition that clearly and unequivocally identifies an activity as R&D.

There is also the issue of creation of new knowledge versus improvement (or redesign
and modification of existing products or processes). This confuses many people. Quite
frequently innovators absorbing a new technology require substantial redesign of the
existing product. They need to undertake R&D to properly redesign or improve or
technologically refine the initial product (to make it compatible with the new
technology). This type of R&D does not involve creation of new knowledge or of
revolutionary new products—as normally understood—but requires tech improvement
and it is still considered R&D.

To be specific, let us refer to a definition used by the United Kingdom for tax credit
purposes.’® A firm’s eligibility for R&D tax credit rests basically on two factors:
e Definition: Whether the money was spent on R&D; and
e Scope: Whether tax credits are available for the particular type of
expenditure (e.g., staff costs).

Following the Frascati Manual, research and experimental development is defined as
“creative work undertaken on a systematic basis in order to increase the stock of
knowledge... and the use of this stock of knowledge to devise new applications.” Frascati
then subdivides R&D into three categories: basic research, applied research and
experimental development.

e Basic Research: “...experimental or theoretical work undertaken primarily to acquire
new knowledge of the underlying foundations of phenomena and observable
facts,without any particular application or use in view.”

3% Defining Innovation: a consultation on the definition of R&D for tax purposes, HM Treasury, July 2003.
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e Applied Research: “...also original investigations undertaken in order to acquire
new knowledge. It is however directed primarily towards a specific practical aim or
objective.”

e Experimental Development: “...systematic work drawing on existing knowledge
gained from research and practical experience that is directed at producing new
materials, products and devices; to installing new processes, systems and services; or
to improving substantially those already produced or installed.”

To guide firms into the most innovative activities known to be of greater private and
social value and provide clarity as to what is an eligible activity for tax purposes, the
U.K. uses the following Frascati criterion: “...the basic criterion for distinguishing R&D
from related activities is the presence in R&D of an appreciable element of novelty and
the resolution of scientific and/or technological uncertainty, i.e. when the solution to a
problem is not readily apparent to someone familiar with the basic stock of common
knowledge and techniques for the area concerned.”

Clearly, there still remains some ambiguity as to what is meant by “appreciable” or
“substantial”, or the extent of technological uncertainty being resolved. The U.K. is
assisted by the concept of the “relevant expert”, who can reasonably be expected to
understand and judge the issues in a particular case. It also uses the notion of “pre-
production development and product development” as part of the R&D categories,
differentiating them from “commercial development”, which relates to scaling up and
marketing (items that are not excluded in the Bogotd Manual).

This level of definition of R&D is sufficient to guide most policy-makers and even

practitioners. Further reading of the Frascati Manual, Bogotd Manual and UNESCO
materials will provide more detail for those who need it.
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Annex 3

Technology Extension Programs

Government-sponsored programs to promote the diffusion of technology help firms to
absorb new technologies by providing them with information that they normally struggle
to find, such as new technologies and techniques, best practices, specialized suppliers and
so on. The goal is to make firms comfortable with managing technological change, and
encourage them to create new technologies by building up their internal capacity. The
larger objective is to create networks of research centers and industrial consortia, which
expand the technical capacity of a national economy and making it more competitive.
This system has been used in many developed countries as part of their R&D policy,
including Canada, Japan and the U.S.

Programs can be structured to provide technical and business solutions to industry,
improved access to technological and financial resources, and seminars and training for
common problems. Initially, a diagnostic analysis is undertaken with each individual firm
to appraise its operations, needs and problems. The program can then assist the firm to
upgrade technological capacities, and may also help in the search for technical and
financial assistance of R&D and adaptation projects. Finally, these programs can also
assist in the acquisition of foreign technology, when the firms cannot fund their own
R&D or the technology is not available nationally.

United States: www.mep.nist.gov/

Canada: http://irap-pari.nrc-cnrc.gc.ca/

Chile: www.fontec.cl/

Colombia: www.colciencias.gov.co/scienti/

MIT-Mexico International Science and Technology Initiatives

The Massachusetts Institute of Technology (MIT)-Mexico program provides MIT
students and faculty with opportunities to develop their skills through internships in
companies, laboratories and universities in Mexico. The goal of the program is to provide
international experience in topnotch institutions through the world, allowing MIT
students and faculty, as well as the corporations, research centers, and government and
non-governmental organizations in which they participate to benefit from collaboration,
and increase the internationalization of industry, education and research. In addition to
Mexico, MIT currently runs the program in China, France, Germany, India, Italy, Japan
and Singapore. In Mexico, it has collaborated with the Tec de Monterrey, and is currently
in talks with firms such as Cemex, Siemens Mexico, Metalsa and Protego, among others,
to expand its program.

GlobalGiving (www.globalgiving.com)

GlobalGiving functions as an online marketplace for specific social and economic
development projects, and seeks to connect individual donors to specific projects they
can fund directly. The emphasis is on small projects where individual contributions can
make a difference. The Web site seeks to allow donors to experience much of the
transparency they would with a financial investment, knowing exactly where their money
is going and how it is being used. Projects seeking funds are grouped geographically and
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into themes such as economic development, education, environment, gender and equality,
health, human rights, and technology. Donations can be made by credit card, check or
stock transfer at any amount up to the project need amount. All donations to projects are
tax-deductible through the GlobalGiving Foundation.

Development Gateway (www.developmentgateway.org)

The Development Gateway is an independent, not-for-profit organization. It was
conceived by World Bank President James Wolfensohn and initially developed in the
bank. It is an interactive site for information on development and poverty reduction, and
allows for communities to share experiences on development efforts. The portal supports
the objectives of increasing knowledge sharing, improving public sector transparency,
enhancing development effectiveness and building local capacity to empower
communities. It offers services such as an online directory for information on
development projects (AiDA), an electronic procurement market (dgMarket), information
on major development topics (Topic Pages) and links to a growing network of country-
level initiatives (Country Gateways).

Digital Nations (http://dn.media.mit.edu/)

Digital Nations, by MIT Media Lab, aims to address major social challenges—such as
improving education, enhancing health care and supporting community
development—through the innovative design and use of new technologies. The
consortium’s ultimate goal is to empower people in all walks of life to invent new
opportunities for themselves and their societies. It focuses especially on populations with
the greatest needs—children and seniors, underserved communities and developing
nations.

Initiatives include:

e The introduction of new technologies in education;

e The creation of electronic marketplaces to encourage rural communities to
participate in regional and global markets through e-commerce;

e The creation of multilingual/multicultural technologies that allow for a greater use
of computing;

e Low-cost technological solutions to improve access to communications; and

e Innovative tools to help monitor and plan health care.

Somos Telecentros (www.tele-centros.org)

This is a network for the creation and strengthening of telecentros in Latin America and
the Caribbean. Its objective is to create a network of communities, organizations and
individuals involved in the creation of telecentros and other experiences using
information and communications technologies as tools for sustainable human
development. It supports the planning and development of public and private policies to
improve the access and use of these technologies.
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Annex 4

Technique and Technological Innovation

We are here interested in one form of innovation: technological innovation. For
completeness, let us define technology and innovation first, and then we shall dwell on
technological innovation.

Technology is defined here in the context of development economics. As such, it “...is
most fundamentally, knowledge about how to do things.”’ Technique needs to be clearly
distinguished from technology because of the special significance these terms have for
developing nations. “Techniques are defined as singular ways of doing particular things,
and are the result of choices made when applying technology in specific circumstances
with respect to economic, physical, and social conditions. In effect, a technique is a
solution to a problem of constrained maximization in which technology and
circumstances form the constraints.”® The resulting technique, however, can easily
evolve into a distinct technology soon thereafter.

This way of defining technology is critical in assessing the technological needs and
efforts of developing countries. For instance, railroad companies had to invest in R&D to
come up with new materials for the rail tracks (different types of wood and nails) to
withstand the humidity of Panama early in the 20" century. This amounted to a new
technique. Furthermore, this definition brings together under one heading such isolated
technology-related efforts of development policy-makers as ‘“choice of techniques”.
These may cover decisions to enhance employment, rapid diffusion of production
technology to alleviate structural adjustment shocks on enterprises, epidemic prevention
and healthcare technologies, telecommunications for distant rural communities, and many
others.

From this perspective, we can no longer presume that an adequate technique for applying
a specific technology can simply be bought off the shelves of advanced industrial nations.
This, in fact, was never true. In fact, the assimilation, adaptation—and sometimes highly
creative and inventive adaptations—of imported technologies was always required.
Technological adaptation of a technique involved developing, in effect, a new technique
and that was costly both in time and money—with success more closely associated with
uncertainty than with measurable risk.

Innovation, on the other hand, having a longer tradition both in developing and developed
economies’ enterprises, is more straightforwardly defined. The Oxford Dictionary defines
innovation as the action of introducing a new product into the market; a product newly
brought on to the market. The Spanish Royal Academy, by contrast, emphasizes more
that the product that is introduced to the market must have been newly created or
modified before (“Creacion o modificacion de un producto y su introduccion en un
mercado.”). But both definitions are basically equivalent.

Thus, putting the two concepts together we obtain a simple definition of technological innovation as a new

technology or technique about how to do something that results in a product or service being introduced in
a market.

37 Evenson and Westphal, p. 2212.
* Ibid.
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