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ABSTRACT

This study investigates the Academic-Industry interaction on technology development in Mexico, focusing in Mexican owned firms as well as foreign direct investment (FDI) firms located in Mexico.  28 interviews were used in this analysis. The results show that while Mexico is not yet a fully developed technological country. Indeed, research and development (R&D) projects are rare cases. Mexico is progressing rapidly towards a technologically developed country in some sectors. Moreover, two cases are presented where R&D projects have been developed through the Academic-Industry interaction. These cases propose a scheme by which developing countries could promote value-added processes in their countries. 
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1.0. INTRODUCTION

Since the 1940's, Mexico has been promoting its key competitive advantage of cheap labour, starting with the birth of import substitution during World War II and culminating with foreign direct investment (FDI) through the ‘maquila’ program in the 70’s, (Jarvie, 2000). ‘Maquilas’  are manufacturing organisations that belong mostly to the 'bulk-production world' which enables ‘in-bond assembly-for-export’. Materials and machines are brought from the firm investor’s country.   

Mexico signed in 1982 the North American Free Trade Agreement (NAFTA), with USA and Canada; resulting in a significant increase of FDI in Mexico, especially in the manufacturing sector. There can be no doubt that the NAFTA triggered FDI inflows into Mexico. According to SECOFI, a Mexican organisation in charge of promoting and expanding industrial trade, by September 2000, 19,574 firms located in Mexico belong to the ‘maquila’ program. This represents US$6,503.3 million accounting for 62.8% of the total foreign direct investments (FDI) in Mexico. 

Additionally, Mexico’s principal exports destination is the USA and Canada. 60% of the Mexican manufactured products go to these countries (SECOFI, 2000). However, the North American economy slowdown in year’s 2001 and 2002, led to the decrease of Mexico’s exportation of manufactured products. As a consequence of this, a serious migration of ‘maquilas’ firms to others countries such as China has been observed, due to salary advantages. Salary per hours in China is US$.045 as opposed to that in Mexico is US$2.38 per hour (INEGI, 2001). Indeed, the year 2001 was the worst for the manufacturing sector ‘maquilas’ in Mexico. 253 ‘maquilas’ closed down their operations consequently 226.456 jobs were lost in Mexico (INEGI, 2002). Additionally, from January to March 2002, 12 ‘maquilas’ have moved their facilities to other countries (SECOFI, 2002). On the one hand, it is important to recognise that the present downturn in the USA and Mexican economy, unlike previous ones, has not been associated with macroeconomic instability or a crisis of confidence, but rather reflects the increasing integration of Mexico into NAFTA and the resulting synchronisation between Mexico and the United States economic cycles (OECD, 2002). On the other hand, the migration of FDI in the form of 'maquilas' made a precedent to Mexico’s industrial and economic development. Mexico cannot longer be dependent on this FDI for Mexico’s future industrial and economic development. Whether if FDI, especially from the USA, is a successful route to Mexico’s industrial and economic development, it is hard to tell.  

The challenge for Mexico is to have value-added process at the FDI located in Mexico, as well as, the Mexican owned firms. ‘Maquilas’ firms which involve low value-added assembly tasks are always subject to further migration. Mexico needs to invest in technology and value-added processes. However, most important is Mexico’s need of trained employees that could develop research projects which involve value-added processes. We believe that this can be achieved by the collaboration between industry-academic-government. These institutions could develop projects from basic to applied technology at firms located in Mexico.

The purposes of this paper are: (1) To have an overlook: of the technology departments at Mexican Owned firms, as well as, the operation of FDI in form of 'maquilas' located in Mexico. (2) To analyse 2 case studies where Academy and Industry have worked together in order to produce value-added process in Mexico. Finally, (3) to draw some conclusion. Moreover, the paper examines the transition from repetitive manufacturing to designs in electronics production in a newly industrialised sector in Mexico.

The paper is structured in four sections.  The first basically refers to an overview of Mexico's industrial development, additionally concepts definitions where the theory used for this research is explained. In the second section, includes the methodology that we focused in. The third section refers to the discussion section where we explained the general and particular findings from the methodology used. Finally, in the four section we listed the four majors conclusions that emanated from the full research conducted in Mexico. 
2.0. THEORETICAL BACKGROUND

2.1. MEXICO'S RECENT INDUSTRIAL DEVELOPMENT

Mexico industrial development has traditionally relied on heavy industry such as cement, metallurgy, glass and mining. As a result of the liberation of the Mexican economy and trade agreements; in the last 20 years electronic and service industries have played an important role in Mexico’s industrial development. 

The electronic sector has an important presence in Guadalajara, Jal., which is the second largest Mexican city, located in the North Eastern part of the country. It has been several years since the State Government of Jalisco planned its industrial development focusing on the Industry Chamber of Electronic, Software, Tequila, Shoes and Clothing. A clear illustration of this rapid development in the electronic sector is seen in the 80,000 people working in the electronic sector (SECOFI, 2001; INEGI, 2001).

Although the number of electronic and electrical equipment firms in Guadalajara area is not the highest in Mexico 62 firms (SECOFI, 2001), Guadalajara is considered the 'Mexican Silicon Valley' because the State Government has managed to accomplish the State's strategy of attracting and retaining electronic firms. Locating and sponsoring Research and Educational Centers in engineering, design and manufacturing programmes with institutions such as the CIVESTAV, ITESO, State University, as well as private higher educational centers such as ITESM, UDG, have been very important in accomplishing the State goal as a technology hub.  In addition to this, the State of Jalisco has the reputation for a stable workforce, without union conflicts, as well as a reasonably large labour pool of technical and skilled workers. Over all, even though there are a large number of organisations in electronics R&D activities are still a weak area. 

However, trade had enable Mexico to reap the benefits of globalisation and market diversification throughout regional and bilateral negotiations. In 1998, Mexico became the second largest U.S. trading partner, displacing Japan which GDP is ten times larger (NAFTA Works 2000). According to the WTO annual report, Mexico ranked number one among Latin American exporters and eight in the world. Mexico's total trade reached US$240 billions in 1998 and is expected to have surpassed $273 billion in 1999 (ibid.). 

This outstanding performance of Mexico has been supported by the establishment of a network of free trade agreements, which includes eight countries in the West Hemisphere and with the European Union. In 1992, Mexico implemented free trade agreements with Chile, in 1994 with the United States and Canada (NAFTA, which was signed in 1982). 

Mexico's liberalisation policies have promoted high levels of productive investment. Between January 1994 and September 1999, Mexico received US$67 billion in FDI. This capital inflow has enabled the modernisation and transformation of Mexico's economy. While in the 1980's raw materials and oil accounted for 80 percent of Mexico's export, today manufactures make up 85 percent of total exports (SECOFI, 2000). 

The Mexican trade and industrial development have helped to transform Mexico from an assembler of goods into a reliable producer and exporter of sophisticated products, raging from TV sets to automobiles, and refrigerators to computers (NAFTA Works, 2000). However, this transformation from assembler to producer what does really mean? Do the facts presented indicate that Mexico has achieved a technology transformation in less than 20 years? 

Progress made in diversifying the export base towards higher technology goods reflects the strong role of FDI and international outsourcing (importing intermediate goods to re-export finishing products), rather than domestic R&D effort.

2.2. R&D IN MEXICO

R&D can be can be classified into three distinct types: basic which is the experimental or theoretical work to acquire new knowledge without any particular application; applied is defined as original investigation but with a specific practical aim; and experimental development is defined as systematic work drawing on existing knowledge directed toward producing new products or services (Amsden et al, 2001).

Researchers are defined as professionals engaged in the conception and creation of new knowledge, products, processes, methods and systems and in the direct management of the project concerned (OECD 1999). R&D activities are often viewed, in science and technology policy, as an aggregate that constitutes "the national R&D effort" (ibid.).
Public authorities can support the innovation process in various ways. Framework conditions such as the educational and training system, infrastructure, the legal environment, and macroeconomic policies are important to support innovation. Indeed, Mexican R&D activities rely heavily on the government, as a result, the R&D intensity of industry (business R&D spending in proportion of industry domestic product). Additionally, in Mexico the share of foreign expenditures in total R&D spending runs at less than 2% (OECD, 1999). Additionally, not only is FDI investment as a share of manufacturing output large, but R&D as a share in GNP is minuscule.   

However, in Mexico some firms have co-operation arrangements with university or government research institutes, the share of firms participating in such arrangements is relatively high, but such co-operation is mostly confined to large firms. These firms, which have easier access to financing and can employ highly qualified labour, are leaders in innovation in Mexico as elsewhere, carrying out large-scale innovations, but also playing a significant role in co-ordinating smaller firms. Some medium-size firms are also involved to some extent in innovation process -about 40 per cent of business R&D is carried out in firms of less than 500 employees (CONACYT, 2000), the proportion falling to about 25 per cent for firms of less than 250 employees, which by Mexican standard are still rather large enterprises (in Mexico the vast majority of firms is made of small and micro-enterprises of less than ten employees (SECOFI, 2000)). This has implications for public policies, since small enterprises typically face more problems than large ones in accessing funds, markets and skilled labour.

Additionally, low aggregate investment in R&D and a high incidence of foreign ownership (and majority foreign-controlled merges and acquisitions) tend to coexist in Argentina, Brazil and Mexico (OECD, 1998). Despite globalisation, multinationals firms continue to conduct little R&D outside their home base (12% on average for multinationals headquarters in countries that belong to the OECD (OECD, 1998).  In the case of Mexico only 0.3% was spent on R&D out of the gross domestic expenditure1 (OECD, 1999).

2.3. FOREIGN DIRECT INVESTMENT (FDI)

FDI is intimately connected to the transfer of technologies between nations (Barrel & Pain, 1997: 1771). Indeed, it is reasonable to expect that they would alter the production possibilities of the host country by bringing new technologies and ideas as well as additional capital. Additionally, FDI are more productive or transfer firm-specific knowledge to local suppliers, or indirect, with local firms subsequently able to employ workers whose knowledge and skills have been upgraded as a result of employment within foreign-owned firms. However, the large market such a the United States the FDI that operates in developing countries are firms with a specific product that can have a multiple-plant operation without investing abroad.  

According to Ramirez de la O (1983) cited by Perez (1990) looking at FDI, we could identify two types of foreign firms:

1. Firms with technological differentiation, in which production is relatively technology-intensive and depends for its supply of parts and components on imports, usually from the parent company or from other subsidiaries with which the firms are vertically integrated. Such firms are typically of the pharmaceutical industry, electrical and non-electrical machinery, and transport equipment.

2. Firms in basic industries with homogeneous product and standardised technology, such as non-metallic mineral products, basic metals, metal products, chemicals and textile.

A common practice among FDI firms is that they want to have full control of all their assets, this is one of the reasons why they emphasises their technology development (value-added activities) in their home countries -strategy (Amsden et al, 2001).

Additionally, FDI in Mexico have not been always beneficial for Mexico technology development. Multinational corporations have benefited from competition, using technology and equipment that was obsolete in their home countries and generating enormous profits at the expense of national consumers (Perez, 1990)  

2.4. ACADEMIC-INDUSTRY

Academic-industry relations play a crucial role in the process of technological change in a modern market economy (Jasinski, 1997). Contractor work as a form of Academic-industry that is carried on, purely business contracts seem to have an undesirable preponderance vis-à-vis contracts in connection with research collaboration (ibid.). 

However, in Mexico like some other developing countries university and government labs are under pressure to meet performance standards and demonstrate "correct" results. Corporate labs are under pressure to do a better job of handing over basic concepts for practical product application and manufacture.

3.0. METHODOLOGY

We developed a methodology that enabled us to have first hand information from Mexican firms and Academic in certain specific industrial regions and economic sectors in Mexico.  As a means of collecting information, 28 in deep semi-structured interviews were conducted at 10 FDI firms, 8 Mexican owned firms and 10 at R&D centers and academic institutions. 

Semi-structured interviews were held with the HR and technology managers at FDI and Mexican owned firms. As part of the interview process, a tour of the plant facilities was included. Table 1 shows the interviews conducted. 

Table 1: Interviews

	Firms
	FDI Firms
	No. Interviews

	A1
	Computer hardware equipment
	5 

	A2
	Manufacturing precision equipment
	1 

	A3
	Manufacturing plastic equipment
	1 

	A4
	Photography
	1 

	A5
	Electronic/telecommunications equipment
	2

	Firms
	Mexican Owned Firms
	No. Interviews

	A6
	Glass
	6 

	A7
	Cement
	1 

	A8
	Metallurgy
	1 

	A9
	Research Centers
	3 

	A10
	Academic Institution
	4

	A11
	Academic Institution
	3


4.0. DISCUSSION

4.1.   FOREIGN DIRECT INVESTMENT FIRMS INTERVIEWED

We interviewed human resources (HR) managers and engineers at FDI organisations located in Guadalajara, Jal., area. Others interviews where made in Monterrey, N.L., which is the third Mexican industrial city.  With the exception of one case, all FDI firms visited; work in Mexico under the scheme of ‘maquila’, manufacturing technology intensive products to be exported mainly to the USA. More than 70% of their workforce are 'non-professional/non-knowledge' workers that are mainly dealing with repetitive' tasks focused on assembly materials brought from foreign firm's home country. The engineers working in these firms focus their duties on production efficiency. The FDI organisations visited neither have an R&D lab, nor researchers involve in basic or applied R&D activities. 

However, we found that the FDI firms visited are largely progressing forward, completing the first stage of industrialisation. This means that Mexican engineers working in FDI firms, have understood the manufacturing process of technology intensive products, indeed, Mexico is becoming the home-base of manufacturing technology intensive equipment. Some FDI companies in Mexico have started some R&D projects. As a result, Mexican engineers have become more involved with higher value-added activities such as product design and engineering. However, the challenge for Mexico is to encourage the companies in industrial countries to locate more of their valued-added activities in Mexico.

4.2. MEXICAN OWNED FIRMS

All the Mexican owned firms visited, have formal technology departments with applied research programs. These organisations have technology partners and joint ventures with global technology leaders in their field. 

For example, firm A8 defines itself as a technology follower. According to the firm A8 Technology Director, the Organisation's Global Technology Strategy was capable of accessing state-of-the-art technology, through a link developed with its technology partners. Development of A8's specific strategy for technology projects is done with the help of the organisation's technology division.  This division involves Private and Public Research Organisations, especially for applied and experimental R&D, which was the case for all the Mexican owned firms visited. According to the engineers interviewed at firm A8, Mexico and the technology development of the firm are still 20-30 years behind international standards. Additionally, A8's engineers claim that the Mexican Government and the private organisations had made little effort to improve R&D. This is because there are not enough incentives or easy access to progress with developments in technology.  They agree that in Mexico, there was not enough respect for valorisation in the R&D areas. The A8's engineers have the perception that the Government institutions do not care about R&D and the benefits that can come with this. 
One interesting finding is that the Mexican organisations with technology departments involve private and public research organisations, for applied R&D. However, Mexican engineers claim that the Mexican Government and the private organisations had made little effort to improve R&D. Indeed, engineers at Mexican owned firms have the perception that the Government institutions do not pay enough attention to R&D activities and neglect the benefits resulting from these activities. 

On the other hand, managers and entrepreneurs in Mexico are in a great pressure with day-today work and, in many cases with urgent issue to be resolved. This leads to the problem of lack of involvement with academics in order to work together in resolving industrial problems In Addition to this; academics in Mexico are involved with their research projects, with pressure to publish their research findings in referee journals. In most cases, research findings are not related to the Mexican industrial needs. 

However, we are presenting 2 examples where interaction academic-industry was found with interesting results:

4.3. CASE STUDY NO. 1 FDI FIRM:

This case study focuses on the study of a computer hardware manufacturing foreign subsidiary firm, which has a hardware lab in Guadalajara City, Mexico with 39 researchers working full-time. We interviewed the HR manager and 4 engineers at the firm. 

In the case of this leading edge electronic company, that choose to lower their production costs and 'time to market' through FDI, we found that labour cost is one of the reasons for having the lab in Mexico. According to the Engineer Project Manager that we interviewed, it is 30% to 40% less expensive having the lab in Guadalajara than in Palo Alto, Cal., Silicon Valley. However, labour cost is not the only reason for locating R&D labs overseas. Indeed, the firm mentioned diversity was another reason for having the R&D lab site in Guadalajara City. The firm wants to have a global research workforce, international people from around the world; with different cultures and backgrounds. Moreover, as the Engineer Project Manager said, "in the USA, there are not enough researchers, therefore, they have to be brought in from others countries", the increased cost of R&D, as well as the limited resources and knowledge available in the home country, have led companies to look beyond their national borders and seek opportunities overseas for R&D (Noori, 1998).

The firm's lab deals exclusively in developing accessories for the firm printing division in specific defined projects, however, there is no basic engineering. They do not have a Ph.D. researcher working in this lab. The lab adapts technology from the company headquarters and applies it to specific projects. The function of the lab in Guadalajara, Jal., is to modify in a limited way the basic design provided by Palo Alto in order to built and sell a differentiated product that can be more cost effective and suited to the Latin American market. 

On the one hand, according to the engineer project manager, "Projects have some 'science', however very little, because for our multinational firm to do research in Mexico, it has to make good business sense". Therefore, there is a need to justify operations in Mexico to corporate headquarters depending on market results, which in high-tech businesses is problematic. This is one of the reasons why the lab has not growth in the last 6 year, 39 full time engineers, and according to one of these engineers the perspectives of grow are very little, mostly because the firm is undertaking a global restructuration, but most important because the firm has not given a sign in developing basic research at the Mexican site.  

However, the firm has an agreement with two public academic institutions (Centro de Investigacion y Tecnologia Avanzada) CINVESTAV and the Jalisco Stated University, for the development of their specific research projects. This agreement has played a crucial role in the development of qualified engineering in Guadalajara, Jal., area. Also, it has helped the firm and the academic institution in two ways: (1) Mutual benefits have emerged in providing graduated students to work in specific applied research at the firm. These benefits can be seen in the way that students have a direct contact with real engineering projects. It is important to underline that one of the problems in Mexico is the lack of co-operation between Academia and Industry, unfortunately in Mexico most of the times only well-known academy institutions are able to send their students to either FDI or Mexican owned firms to work on engineering processes. Nevertheless, in this case this FDI firm has open their door to two public academic institutions. (2) The clear benefit for this FDI firm is to have the advantage of graduated students working for its engineering projects with low-wages. The firm hires graduated students for a period of time, which depends on the specific project to be developed. This temporal employment contract does not mean that a future position might be possible at the firm. According to engineer project manager, "students that have been participating in this kind of 'temporal' employment had taken the experience as a part of their academic curricula". Also, according to the academic director at the CINVESTAV "this programme has helped to the graduated students to develop their engineering skills and built a stronger profile for future positions within the industry".

Nevertheless, co-operation between FDI firms located in Mexico and public academics institutions are not the common case in Mexico, the example presented shows that Mexico has the potential to develop a pool of engineers that might start developing basic R&D. On the one hand, we found that there is a need to promote this kind of activities in the FDI firms located in Mexico. As mentioned earlier, no many foreign firms are willing to locate their R&D activities outside their home country. On the other, Mexico has proved in the last 20 years to be a stable labour market with a pool of skilled workforce and an increased number of training engineers that have the potential to get involved in valued-activities. We believe that policy-makers, as well as foreign investors should look a Mexico not only as the country where low-wages costs can be found. Because, as the phenomenon presented recently where FDI in Mexico has immigrated to China due a cheaper labour cost, Mexico cannot longer rely on this factor to attack and retain foreign firms. However, Mexico could decrease competition with Asian countries in labour costs through the Mexican pool of skilled and stable workforce, as well as the Mexican geographical location -border to the biggest market in the world. However, we believe that the bottom-line is that the foreign firms and policy-markers should see Mexico as the country where valued-added activities can be developed.    

4.4. CASE 2: MEXICAN OWNED FIRM

Firm A6 visited Vitro (for this paper we were allowed by them to use the real name) is the leading Latin American Glass Company based in Monterrey, N.L., Mexico. According to the Technology Director Vitro, employs a market-driven technology strategy their mission is to ensure that their technology provides a distinct competitive advantage; seeking to develop and support highly profitable business and products markets. One of the Vitro's technology activities involves working closely with academic institutions in order to supplement their R&D technology management capabilities. These institutions include Instituto Technology y de Estudios Superiores de Monterrey (ITESM), Massachusetts Institute of Technology (MIT), Industrial Research Institute, Universidad Autonoma de Nuevo Leon (UANL), Consejo Nacional de Ciencia y Tecnologia (CONACYT), among others. In this section, we are presenting how Vitro has worked closely with a public academic institution the UANL. 

According to the technology director Vitro realised that in order to ensure Vitro's technology mission they needed trained engineers. On the one hand, in Monterrey, N.L. Mexico, where Vitro is located, there is not an engineering graduated programme in ceramic which is one of the company the basics area, on the other Vitro started negotiations with the Chemical Department at the UANL (1995), to develop a master degree programme in ceramic. This process included from the Vitro's perspective to sponsor specialised equipment for chemical lab at the UANL. From the UANL perspective was to develop an academic programme for the new master in ceramic that was designed in co-operation with Vitro's Technology Division.

Vitro and the UNANL launched the master programme in ceramic (in 1998) that lasts for 3 years. This programme was, at its first intake, developed exclusively for engineers working full-time at Vitro. During the first 2 years the students are required to cover a 580-hrs courses at the UANL. The final year is assigned for the thesis, where the student in agreement with his/her manager and the UANL supervisor decide the student's final project. The project needs to be related to a real problem at Vitro or a research project that implies short-term economic benefits for the company.

This master programme UANL-VITRO has been a success for Vitro as well as for the UANL. 18 Vitro’s employees have been graduated from the master program and the University has built a stronger Chemical department. At the present time the master in ceramic is offered not only to Vitro's employees but it is open to all students. Vitro gives grants to recent graduated engineers willing to intake the ceramic master programme. The grant works in such way that the graduated students are hired to work at Vitro for the period of time that the programme last, being their training the master in ceramic which the company pays students tuition's. Once the students finish their master in ceramic, most of the times Vitro hired these students, however, students can chose stay at Vitro or not.

In the fieldwork developed in Mexico, we found that the master programme UANL-VITRO is rather an exception. In the one hand, in Mexico only leading companies have the capacity (economic resources) to develop a co-operation with academic institutions as the example presented. On the other, we found that Mexican owned firms are not willing to open their doors to academic institutions for fear of confidently issues. Competition among Mexican firms is intense, however, since Mexico has entered in trade agreements and the globalisation process; competition between Mexican firms has become tougher. As a result, Mexican firms tend to 'close' their internal processes to academic institutions; therefore co-operation as the one presented in this section is not a common practice.    

Nonetheless, Mexican leading firms need to develop technology strategies, in order to compete worldwide with their products and services. One strategy can be to buy the technology (follower) or can be to develop in house their own technology. The example presented opens a perspective to develop in house technology. 
5.0. CONCLUSIONS

In the last couple of years Mexico has achieved (1) An outstanding export performance, (2) A high number of FDI in Mexico. However, FDI firms in the form of maquilas are investment that can be subject of further migration. We presented an overview of the way some of the FDI firms operate in Mexico, as well as, some of the leading Mexican owned firms. We found that R&D activities are not the common neither in foreign nor in Mexican owned firms.

However, from the 2 case studies presented we can see a positive result from the Academic-Industry interaction in the short term. However, these sectors (Academic-Industry) are not ready to develop long-term projects, because of confidentiality issues among other limitations presented in this paper. In Mexico, confidentiality is the major factor for the lack of interaction between academy and industry. Nevertheless, the academics in Mexico could be more flexible, keeping confidentiality of research projects' results, while the process of patenting are being done.

From the discussion presented in the different section we can sum up this paper with four general remarks:

1. The Mexican foreign manufacturing organisations are largely progressing forward, completing the first stage of industrialisation. Mexican engineers have understood the manufacturing process of high-tech products. Therefore, as Mexico is becoming the home base of manufacturing high-technology equipment, these companies are improving as they become more involved with higher value-added activities such as product design and engineering.
2. The Mexican based companies are moving towards co-operation with public and private R&D institutions, as well as with foreign technology partners for applied R&D and production improvements. Therefore, projects of applied R&D activities are more frequently seen in Mexico. Almost all of the indigenous anchor companies in the sample initially developed as assemblers of final products for American, Japanese and EU Brands. While there is an apparent move to pass this stage, most of them are not engaged in higher value-added activities such as design and basic R&D. In fact, the level of higher value-added R&D is minimal among many of the sample companies visited. The challenge for these companies and the local manufacturing industry in general, is to accelerate their restructuring toward higher value-added activities.
3. The foreign owned companies in the sample are very product specific and mostly manufacturing mature products that require stable processes. The challenge for Mexico is to encourage the companies in industrial countries to locate more of their R&D activities within the country. The low value-added assembly tasks are always subject to further migration.

4. We strongly believe that if Mexican owned and FDI firms located in Mexico could develop serious RD&D programs in order to place valued-added activities at Mexican sites. Mexico will start developing stronger technology-based industry as it has occurred in the Asian countries. We are positive of these hypotheses due to the fact that Mexico has a potential pool of educated engineers that can be further developed R&D areas. 

NOTE:
1. Gross domestic expenditure on R&D comprises all of a country's domestic R&D-related expenditures for a given year (OECD, 1999).
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