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Overview

Technological transfer and absorption play a critical role in development. As the Commission on Growth and Development pointed out, “learning something is easier than inventing it” (Commission on Growth and Development 2008, 2). Learning, while not without cost, allows technological latecomers to rapidly gain ground on the technological leaders by importing and absorbing technologies that are already created. “Knowledge acquired from the global economy is thus the fundamental basis of economic catch-up and sustained growth” (Commission on Growth and Development 2008, 41). Indeed, in all the cases of sustained, high growth (at a rate of 7 percent or higher for a period of 25 years or longer since 1950) that the commission examined,

the economies have rapidly absorbed knowhow, technology, and, more generally, knowledge from the rest of the world. These economies did not have to originate much of this knowledge, but they did have to assimilate it at a tremendous pace. That we know. What we do not know—at least not as well as we would like—is precisely how they did it, and how policy makers can hurry the process along. This is an obvious priority for research. (Commission on Growth and Development 2008, 41)

This book seeks to understand how firms in southern Africa absorb technology and how policy makers can hurry the process along. It identifies channels of technology transfer and absorption through trade and foreign direct investment (FDI) and constraints to greater technology absorption, and it discusses policy options open to the government and the private sector in light of relevant international experience. The book is based on case studies of sectors and enterprises selected in four countries: Lesotho, Mauritius, Namibia, and South Africa.

The Relevance of Technology Absorption to Southern Africa

The relationship between technology absorption and catch-up growth is particularly relevant to southern Africa because those countries are facing tremendous competitiveness challenges and must rely on greater technology absorption to raise productivity and strengthen competitiveness to gain ground in the global market. An increased market share can then generate faster growth and create more jobs. Therefore, catch-up growth sustained by technological progress and productivity growth is the fundamental solution to unemployment and poverty alleviation.

Southern African manufacturing industries are squeezed by competition pressures on two fronts. On one front, countries in southern Africa face competition from knowledge-intensive economies in the industrialized countries, which occupied 70 percent of the global manufacturing market in 2005. On the second front, these southern African countries must compete with other developing and transition economies, including the emerging manufacturing giants in Asia, which derive much of their competitive strength from low labor costs. Together, other developing and transition economies enjoyed a market share of over 20 percent in 2005, leaving only 1 percent for Sub-Saharan African firms, of which South Africa alone accounts for more than half.

Southern African manufacturing industries may have very limited competitive advantage in terms of labor cost in competing with Asia. In particular, South Africa, the leading manufacturing economy in Africa, suffers a competitive disadvantage in terms of its labor costs. This general view was confirmed by a recent analysis of United Nations Industrial Development Organization data (Mengistae 2011) at the industry level. As illustrated in figure O.1, the advantage that South Africa used to enjoy in terms of lower unit labor cost over the other comparator countries has been lost as the other countries have been catching up since 2003. Of the six sectors studied, meat, fruit, and vegetable processing appears to be the only sector where South Africa has a clear advantage in lower costs.

Figure O.1 Unit Labor Costs in Selected Industries, 1996–2007

[image: img]

Source: Mengistae 2011.

Note: Index, South Africa = 100. ISIC = International Standard Industrial Classification.

To the extent that South African manufacturing industries are representative of manufacturing industries in southern Africa, the implication is that southern African economies must rely on increasing productivity to effectively compete with both knowledge-intensive and low-labor-cost economies. Southern African industries have significant potential to strengthen competitiveness through better management of costs of labor, infrastructure, and other inputs. However, in comparison with low-cost Asian emerging economies, southern Africa needs to gain more in terms of overall efficiency to compensate for its high labor and other costs. In other words, technological progress and total factor productivity are more important to Sub-Saharan Africa’s manufacturing industries than they were to emerging Asian economies. However, efficiency and productivity do not appear to be the strengths of southern African economies. In South Africa, labor productivity growth, albeit strong, seems to have been driven predominantly by rising capital intensity. A close look at the export performance of the four southern African countries points to the limited technology content of their exports. In all four countries, exports are dominated by a combination of primary commodities and low-technology manufacturing products.

Channels of and Constraints to Technology Absorption

Southern African firms use multiple channels for technology absorption. For example, South African auto component firms entered technology agreements with global players to meet the demanding product standards required for export. Even after the global crisis in 2009, those who licensed technologies still spent 2.23 percent of their sales revenue on royalties. In Namibia, the meat-processing industry has made continuous efforts to upgrade technology, including the recent investment in radio frequency identification technology to trace cattle. In fish processing, companies use state-of-the-art production technologies, including electronic software to record and monitor production processes, intelligent portioning equipment, and sophisticated freezer systems. In the breweries sector, state-of-the-art technology is used at every stage of production and in the marketing and distribution processes.

Firms report acquisition of machinery and equipment, where advanced technology is embedded, as one of the leading channels of technology absorption. In the South Africa National Innovation Survey (NIS), 80 percent of the firms cite acquisition of machinery, equipment, and software as the primary channel by which they acquire new technology. In Mauritius, 54 percent of firms said the same in the World Bank Enterprise Survey.

Technology is also acquired from trading partners. In addition to technology agreements with global players, as in the case of the South African auto component industry, firms obtain technology and know-how from their suppliers of materials and equipment, foreign or domestic. Some equipment suppliers provide technical consulting services for installation, operation, and maintenance, which are valuable learning opportunities for the receiving firms.

Hiring skilled personnel from abroad has been important to Mauritian firms but not well used by other countries. In the textile industry in Mauritius, most critical high-level skills, including dye masters, designers, and market specialists, were imported from India. A significant proportion (35 percent to 40 percent) of the labor force in large textile and garment firms is acquired from abroad. Some seafood-processing firms hired a large number of expatriate workers to operate newly purchased equipment. The emerging information and communication technology sector is also aggressively recruiting expatriates because of a lack of locally available trained personnel in the field. In contrast, in other countries hiring expatriates remains a difficult process.

Skill shortages are cited as a constraint in most industries across all four studied countries. In the capital goods sector of South Africa, for example, firms reported a decline in the skills and competencies available. Skill shortages exist at the managerial, artisanal, and technical levels for positions such as welders and boilermakers. And this situation is being exacerbated by aggressive recruiting on the part of competitor firms, especially in Australia, which have been very successful at recruiting skilled South Africans. By contrast, South African firms complain that they have major problems in securing the necessary work permits for expatriate labor. Consequently, the shortage of skills is threatening South Africa’s global technological leadership position in mining and mining-related activities, which is one of the few fields where it has technological strength in the global market.

The role of FDI as a channel for technology absorption varies greatly. Whereas Mauritius’s success in the textile and garment industry is rooted in the FDI it attracted to this industry in the 1970s, the success of Lesotho in attracting FDI in the same sector in the recent decade has generated only export growth without any significant spillover effects into the rest of the domestic economy.

Southern African firms’ research and development (R&D) activities appear to be limited, and industry-research collaboration is weak, which may have restricted firms’ absorptive capacity. In the chemical industry in South Africa, for example, other than the dominant firm Sasol, other firms conduct very little R&D. Collaboration between firms and R&D institutions, including tertiary education institutions and publicly funded scientific institutes, appears to be very limited in South Africa. In the NIS, only 1.8 percent of the 600 firms surveyed rated their links with such institutions as important to their innovation activities. In the interviews, a similar picture emerged. Very few firms had any engagement with these institutions, and where such an engagement occurred, it tended to be quite limited. Although having limited industry-research links is not uncommon in other countries or on a regional level, the figures for South Africa still represent a rather low level of collaboration. For example, the Community Innovation Survey data show that 8 percent of the firms in the EU-27 countries have links with universities and technikons, and 
5 percent with government research institutes.

Policy Options for Greater Technology Absorption

Governments can support innovation in general and technology absorption in particular in a variety of ways (see box O.1 for the experience of countries of the Organisation for Economic Co-operation and Develop­ment [OECD]). At the most basic level, effective government policies can create an institutional base that establishes openness to trade, improves the business environment for domestic and foreign investment, establishes effective intellectual property rights regimes, and enhances knowledge flows and learning. When the business environment is supportive, firms driven by profit motives will seek to update their technology in the best way they can. Beyond those general policies, however, governments may need to intervene at the industry and firm levels to directly address market failures.

Given the channels of and constraints to technology absorption in southern African firms, public policy should first focus on getting the basics right through fostering entrepreneurship, improving the investment climate, and strengthening competition. Second, more focused policy actions can be taken in four particular areas: learning through trade, FDI spillovers, skill development, and R&D activities.

Getting the Basics Right

Constraints to technology absorption in southern African firms do not differ very much from those to economic growth in general. Before taking more proactive actions to correct market failures, governments in these countries are well advised to get the basics right.


Box O.1

A Brief History of Innovation Policy in OECD Countries

In the first part of the 20th century, innovation policy as such did not truly exist. It was gradually developed as a way to promote the industrial competitiveness and social welfare of countries, as a complement to actions taken by governments to develop defense technologies, as initiated in World War II. Innovation policy has emerged gradually as a policy distinct from both science and industry policies. The evolution of government efforts to encourage innovation over the second part of the 20th century can be summarized as follows.

1950s. This decade saw the building of modern science systems in the industrialized world. In some countries, piecemeal measures were occasionally adopted to reduce identified weaknesses in the innovation process, including the creation of the National Research and Development Corporation in the United Kingdom (1949), the aim of which was to facilitate the promotion and diffusion of inventions from public laboratories and universities. Among others, France established sector-specific technical centers to help industries with technical research assistance and information, and Germany set up the Fraunhofer system of applied research and development (R&D).

1960s. Two trends were noticeable. First was the launch of large-scale programs in strategic areas such as space, nuclear technology, and oceanography, in countries such as France, the United Kingdom, and the United States. Second was the emergence of the concept of innovation policy distinct from science policy. The seminal report in this area is the Charpie Report, published in the United States at the request of the Department of Commerce in 1967 (U.S. Department of Commerce 1967). It stated clearly the need to act on diverse factors affecting the innovation climate, such as university-industry relations, venture capital, procurement policies, tax incentives, and competition laws—with particular attention to small enterprises and individual inventors, which it presented as the main source of innovation.

1970s. The decade saw a proliferation of government measures to promote innovation in the form of civilian technology programs, R&D incentive schemes for in-house efforts in the business sector, and university-industry collaboration. This was particularly evident in Europe and Japan, which were trying to decrease the increasing technology gap with the United States. The oil crisis of 1973–75, and the subsequent economic slowdown, also led to renewed interest in innovation policies. A concerted effort was made to develop an institutional framework for innovation. For instance, in the United States, the Small Business Administration was strongly involved in support for small firms, which were perceived as a key source of innovation (as in the Charpie Report); the National Science Foundation, for its part, supported basic research; and the various sector agencies (defense, commerce, interior, and so on) all had technology-related programs.

1980s. Two major trends emerged. First was the development of regional technology and innovation policies, owing to an increased perception that innovation flourishes in sites with a concentration of talent, knowledge, and resources. Therefore, building critical mass was considered important, and major programs were set up to build science parks or “technopolises” (in Japan, for example). The need was also felt to act as closely as possible to entrepreneurs and potential innovators in order to help them more efficiently. Hence, territorially decentralized innovation policy initiatives proliferated, often encouraged by central governments through various schemes (such as decentralized antennas of central innovation agencies, or matching funds provided to local governments). The second major feature of this decade was the emergence of the notion of national innovation systems, which emphasized the interactions among key actors and communities (research, business, education) as a source of the innovative dynamism of countries and the need for governments to strengthen such systems through appropriate policy actions.

1990s. Inspired by the concept of national innovation systems as well as the acceleration of the globalization process, the spread of information and telecommunication technologies, and the emergence of new technologies such as biotechnologies, governments systematically engaged in building innovation policies that encompassed established policy fields. In the traditional science policy field, efforts were made to connect basic research more closely to applications. In industry policy, horizontal actions to boost innovation efforts were perceived as an efficient way to replace traditional policies to “pick winners,” which were criticized for their inefficiency and ideological inadequacy. The Nordic countries have probably been the most active in adopting this approach. In the mid-1990s, ­Finland, for example, created two key institutions for promoting innovation: Tekes, the technology agency in charge of supporting innovation directly with a very significant budget; and the Science and Technology Policy Council, chaired by the prime minister, with the active participation of all ministers (including finance), which seeks to improve the innovation climate in all relevant policy fields and is directly inspired by the concept of the innovation system.

2000s. The notion of innovation policy has become very fashionable, and many countries have adopted it, as evidenced by the development and proliferation of OECD innovation system and policy reviews. Initially pioneered in the mid-1980s, such reviews now respond to strong demand, not only from the “old” OECD members, but also from the transition economies that have recently joined the OECD, as well as dynamic emerging economies from different parts of the world, such as Chile and China.

Source: World Bank 2010a, 56–57.



Creating an environment conducive for entrepreneurs to create wealth through innovation is critical to fostering new ventures and creating jobs. Government support can include a business environment that allows failure and company exit as a necessary part of entrepreneurial learning, company incentives that favor entrepreneurs with good ideas, instruments that enable entrepreneurs to access capital for start-ups, and flexible labor market policies that enable firms to expand by attracting the most skilled and talented workers from outside the firm or the country.

Greater competition is particularly critical for technology innovation and absorption in South Africa. In the NIS, of the constraints listed, the greatest number of firms (26 percent) cited the market being dominated by established firms as a reason for not innovating. In one of the firms interviewed in the book, the management indicated clearly that the competitiveness of its products depends not so much on innovation and technology upgrading as it does on the price of one input, which accounts for 75 percent of the total cost of the product and is supplied by one dominating domestic firm. This observation adds to one of the key findings of the recently completed second Investment Climate Assessment of South Africa, namely, the need for a more activist and innovative competition policy aimed at tackling barriers to entry and innovation. A widely shared view is that industrial concentration in South Africa has hindered market competition, with adverse implications for productivity and employment in all sectors (Government of South Africa 2010). In addition to competition policy, trade and investment policies should be used to generate positive change in market structure and introduce competition pressure from abroad.

A concerted government effort is also needed to improve the investment climate in southern African countries. A vast majority of the firms interviewed were constrained by logistical and infrastructural factors. High costs and lack of reliable rail transportation, harbor access, and power provision skew technological choices by favoring road transport, or the installation of company-owned power generators, for example, adversely affecting exports. Although some South African firms are efficient and use technology well in house, they face key constraints in the broader environment within which they operate. Improving the investment climate is particularly important for technology absorption through FDI. First, it helps increase the inflow of FDI. Second, by strengthening the attractiveness of the host economy, a better investment climate allows the host country to negotiate more easily with foreign investors to increase technology and skill transfer.

Skill Development

Skill supply in South Africa has failed to respond adequately to demand. Despite a persistent shortage of skills and the premium attached to skills by the labor market, the technical and vocational education and training (TVET) system and the higher education system failed to increase the supply of skilled labor to keep pace with the evolving demand. In 2007, 2.8 million youth in the age cohort of 18–24 years were not in employment, education, or training (known as “NEETs”). Total enrollment of public higher education institutions (HEIs) and further education and training institutions (FETIs) was only 1.1 million. Enrollments in apprenticeships and artisan-related learnerships reached only 0.03 million in 2009–10. The growth of capacity and output of the postsecondary education system does not seem to have responded well to the persistent skill shortage. Enrollment in public HEIs increased by only 0.23 million in 1999–2009, while the total number of learners in public FETIs increased by 0.15 million. These low enrollment figures are compounded by strikingly low completion rates. In 2009, the public postsecondary education system added 40,973 science, engineering, and technology graduates; 33,788 business management graduates; 8,112 master’s degree holders; 1,380 PhD degree holders; and an unknown number of FETI graduates to the labor force. In the meantime, the working-age population increased by 0.8 million, from 30.9 million to 31.7 million, while the size of the labor force was 17.5 million.

The persistence of skill shortages has its roots in both skill demand and supply but is mainly a result of multiple constraints on the supply side. South Africa’s economic growth since the mid-1990s has generated increasing skill intensity in labor demand, which obviously contributed to the skill shortage. However, this situation has led to a significant premium for skills in the labor market, as indicated by the growing disparity between the wages of skilled and unskilled labor. A well-functioning postsecondary education system would have responded with a dramatic expansion of investment in capacity and an increase in supply. That this has not happened suggests the existence of serious constraints on the supply side. The first constraint is the well-documented inadequate quality of school education, which has resulted in uneven preparedness among entrants to public HEIs and FETIs. Known as the articulation gap, a mismatch results between the entry assumptions of those entering higher education and the actual competencies gained by graduates. The inability to attract and retain sufficient qualified academic staff is another constraint. Financial constraints, inadequacy of infrastructure, poorly developed links with business and industry, and internal governance weaknesses of public institutions may have all been responsible for the dismal supply-side response to skill demand.

South Africa needs to take urgent action on a very large scale to dramatically increase the supply of skilled labor. The need for large-scale action is justified by the magnitude of the challenge. The total number of NEETs and new entrants to the labor market, which could potentially be in the range of 3 million to 4 million people, renders any marginal improvement in the postsecondary education system, with a capacity of about 1.3 million, insignificant. This urgent action is likely to entail joint efforts from both the public and the private sectors. A reform strategy oriented toward a public-private partnership, whereby the government concentrates on financing and quality assurance, mobilizing both public and private service providers to increase service provision, may have a better chance of success.

First, in view of the severe social consequences of the large number of NEETs, the government should consider extraordinary short-term actions to provide some form of learning opportunities to NEETs if formal education, employment, and training are not possible. This intervention could serve as a temporary measure for addressing the poor quality of school education1 as well as alleviating the social pressure of youth unemployment. Although the capacity of the higher education sector also requires dramatic expansion, especially in the science, engineering, and technology fields, priority should be given to the TVET sector and, in particular, workplace learning. Conceivably, many more postschool youth would find entering the labor market easier either (a) through the FETI route or (b) by participating in apprenticeships or learnerships than by using the higher education route. Workplace learning is thus critical to their success, and its absence is a major weakness of the existing TVET system. Finally, South Africa needs to strengthen its position in the international competition for talent. In addition to a sound financing regime, the recruitment of qualified educators is critical to capacity expansion. Because people with high-end skills are characterized by greater international mobility, South Africa will need to participate in the international competition for talents more effectively to reduce “brain drain” and maximize “brain gain.” Concerted efforts are needed to sufficiently strengthen South Africa’s position and attractiveness in this competition.

Skill mismatch is an issue in Mauritius, Namibia, and Lesotho as well. Similar to the case of South Africa, student attrition of 31 percent in Mauritius is a major concern, and only 13.5 percent of total primary school entrants obtain their school certificate, which is very low compared to 90 percent of students graduating from primary to secondary education in Mexico, Turkey, and Vietnam (World Bank 2011b). This high attrition rate after primary education contributes to a low skill base in Mauritius, with students as young as 12 years of age who are not successful in passing the certificate of primary education after two attempts being forced to attend prevocational training outside the general education stream. The prevocational stream is not geared toward teaching the student core literacy skills, making it extremely hard for students who are in the prevocational stream to pursue higher studies or integrate into the labor market. Mauritius is also facing a skill shortage in the teaching community. Although the percentage of PhD holders among the academic staff increased to 40 percent in 2007–08, that figure is still low when compared to international standards. Modest salaries paid to academic staff hinder attracting highly skilled Mauritians or foreign academics to join the universities. Furthermore, the rapid growth of the TVET system and a lack of coordination between the private providers have led to fragmentation and a certain amount of duplication. Although unlike the case in South Africa, a high level of dialogue occurs between the providers and the private sector, nevertheless the current TVET programs are not designed to meet the demands of the labor market. Namibia and Lesotho do not have an adequate number of skilled professionals graduating from the universities, and a large proportion of graduates are unequipped with the skills required by the private sector.

Mauritius needs to introduce measures to increase the scale and quality of its workforce. Changes should be made in the education system, giving growing importance to science, technology, and mathematics. Given that Mauritius aims to move toward a knowledge-based economy, demanding new higher-end skills, a fundamental restructuring of the current education system is called for to meet the skill demand. On the supply side, investing in science and engineering education to strengthen Mauritius’s technical workforce should be a government priority. Moreover, the age of students who get into prevocational training could be increased, and they should be equipped with the requisite learning skills for the labor market. The TVET system should be realigned to cater to the changing demands of the economy, with greater emphasis on new sectors such as information and communication technology, which the current system does not address, and to provide greater numbers of technicians and more professional skills. Reforms also are needed in the training delivery sector, including provision of adequately trained instructors and better-equipped facilities. In the higher education sector, similar reforms would include curriculum revisions to better align with the needs of emerging industries and to improve the quality of academic staff. Because those reforms would have implications for public debt, the introduction of income-contingent loans, whereby students pay back loans in relation to the income they derive, could be explored.

Addressing the labor market constraints should be a priority in Namibia and Lesotho as well. The ease of importing skilled labor into Mauritius stands in stark contrast to the situation in South Africa, or in Namibia where hiring expatriate labor and obtaining the requisite work permits are extremely difficult. A short-term solution for partially alleviating the severe skill shortage in South Africa and Namibia would be to facilitate the hiring of skilled personnel from abroad. The possibility of relaxing the black economic empowerment rules while skills are scarce should also be considered. In Namibia, expediting the process of obtaining a work permit and granting permits for longer than the current three months should be considered. Labor costs are substantially higher in Lesotho than in comparable Asian countries (R 890 a month versus R 250 to R 450 per month), especially given the low skill level and high turnover rates. The skill base of the Lesotho labor pool should be expanded. Though the recent establishment of a basic training facility for machinists is recognized as a positive development by the firms surveyed, significantly more needs to be done to bolster the skill profile of the workforce—at both machinist and more technical levels. Other alternatives include providing greater links with the University of Lesotho and addressing the prohibitive costs associated with bringing technical training experts to Lesotho. Although Mauritius is able to alleviate some of its skill shortage by hiring expatriate labor, given the perceived skill shortages, Mauritius still needs to introduce measures to increase the scale and quality of its workforce. Collaborating with overseas universities (for example, in the United Kingdom and Australia) could be an additional channel for effective human resource development. Foreign universities can help develop and upgrade curricula and teaching materials as well as provide teaching staff. These collaborative initiatives could be undertaken by tapping into the Mauritian diaspora. Ongoing efforts initiated by the government of Mauritius could be further strengthened to attract skilled Mauritian researchers and academics to contribute to and encourage collaborative programs between Mauritian nationals abroad and research institutes and universities in Mauritius. These efforts could include taking Mauritian students into their labs or research institutes and providing them with lectures when they return home to visit their families. The National Youth Council in Taiwan, China, is an example of an effective program that garnered synergies by connecting local businesses with skilled migrants abroad.

Learning through Trade

Given the importance of trade, especially the acquisition of machinery and equipment, as a channel of technology absorption, governments must facilitate learning through this channel. In addition to ensuring general openness to trade and a supportive business environment, case studies of southern African firms and experience in other developing economies point to the need for greater government support for learning through trade, including learning from exporting, importing, and knowledge transfer supported by what is known as “technology diplomacy,” in which governments make use of their bargaining power in trade to promote technology transfer to their domestic economies. One instrument can be a matching grant scheme designed to defray part of the cost incurred by firms, especially small and medium enterprises, engaging in learning through trade.

FDI Spillovers

Although attracting FDI remains a priority for southern African economies, more proactive actions are needed to increase the benefits of spillovers from FDI. Existing empirical evidence shows that the theoretically postulated spillover effects do not materialize automatically just because a country is able to attract FDI in the first place, as confirmed by the case of Lesotho’s textile industry in comparison with, for example, the case of Bangladesh. The first-order challenge, nonetheless, remains to attract more FDI. South Africa, in particular, seems to have lagged behind its Asian peers in attracting FDI into manufacturing industries (World Bank 2010b). This necessity makes maximizing the spillover benefits from existing FDI even more imperative.

Proactive actions in technology absorption could be useful to southern African countries. Three sets of such actions can be considered. The first is providing incentives to foreign investors to motivate them to engage in deliberate actions of technology transfer to the local economy. Such incentives should be tied to ensuring the performance of these investors’ results in technology and skill transfer and could be provided by indigenous private firms with appropriate government support. Although this effort may raise understandable concern when countries are struggling to attract more FDI, these incentives need to be designed to fully compensate the extra cost that FDI firms would have to incur in engaging in technology and skill transfer. The second action includes incentives to encourage domestic firms’ learning efforts. The third may involve measures and actions to be taken to strengthen absorptive capacity. In addition to skill development, which is an obvious priority, the development of basic infrastructure for technological progress, such as the system of metrology, standardization, testing, and quality, as well as technical advisory services, is another potential priority.

R&D Activities

Support to R&D and research-industry collaboration is of strategic importance in building absorptive capacity and ensuring research is demand driven. South Africa would be well advised to consider restructuring the R&D tax incentive to make it easier to access, particularly for small firms; extending the list of qualifying expenditures to include more applied R&D, as appropriate for supporting technology absorption; and allowing a carryforward of the tax deduction to provide an incentive for R&D activities whose returns do not materialize within one year. In South Africa, an OECD study found the Technology and Human Resources for Industry Programme (THRIP) managed by the Department of Trade and Industry to have been very effective in integrating the development of research-capable human resources with industry-university cooperation in R&D, and the program has been recognized internationally as particularly successful when compared with similar schemes in other countries. In fiscal 2008/09, 207 small, medium, and micro enterprises and 106 larger firms were engaged in THRIP projects. This success should be scaled up. A study could be undertaken to assess how THRIP might be extended more widely. Such a study might focus on why firms located in sectors in which collaboration would be expected do not engage with THRIP. Other mechanisms can also be considered (see table O.1).

Intracountry technology diffusion also deserves government support. Although technology absorption from the global technology pool is often emphasized under the assumption that advanced technologies are mostly developed in industrialized countries, this focus is by no means the entire story of technology absorption. Technology transfer and absorption can take place within one country, one industry, or even one firm. In South Africa, this observation applies particularly to mining and mining-related equipment and specialist services, where a major cluster of South African firms has significant expertise along the global technology frontier. The challenge is to support the spread of these technologies and companies into new non-mining-related products and markets, which could be considered as a priority area for support in various government programs, such as the Industrial Policy Action Plan 2 and THRIP.

The subject of technology absorption in southern Africa requires further research. The scope of this book is limited and by no means exhaustive. Case studies have serious limitations when insights gained are generalized. A carefully designed survey would be a desirable direction for future research. Given the importance attached by firms to the acquisition of machinery and equipment, more effort should be devoted to looking into how technologies are adopted, assimilated, and absorbed through the importation of machinery and equipment. The role of the private sector in skill development deserves special investigation when more data are available. R&D activities should differ when they are oriented to technology absorption rather than technology creation. How they should differ in the context of southern African manufacturing industries is another potential area on which to focus. Finally, the overall policy direction—and hence options for action—is a subject that requires a great deal of research.

Because countries, industries, and firms vary dramatically in many dimensions, including the nature of the technology in question, wherever a recommendation from this book is found to be worth trying, action plans must be tailored to the specific local conditions. In this regard, recommendations in this book are more about directions and principles for further policy discussion than prescriptions.

Table O.1 Direct Instruments for Supporting Business R&D



	Instrument
	Advantages
	Disadvantages



 	Tax incentives for R&D
	Provides functional intervention, not picking of winners
 Offers less distortion, more automatic
 Generally requires less bureaucracy to implement, although advisable to have monitoring and spot checks
	Has unclear fiscal costs in advance, which could be high
 Is difficult to ensure that R&D increase is induced by tax incentives (additionality
 Is not very relevant for start-up firms that do not yet have taxable revenue streams
 Is a blunt instrument; cannot target specific companies, although it can target specific sectors



	Grants for R&D projects
	Allows specific targeting on case-by-case basis
 Can control amount of subsidy granted
 Can be given in tranches against defined goals
 Can be structured as matching grants that may help improve quality or efficiency
	Requires large bureaucracy to administer
 May not select the best project
 Is also difficult to ensure additionality



	Accelerated depreciation for R&D equipment
	Reduces the capital costs of R&D projects
	Does not provide incentives for noncapital costs such as personnel and material inputs



	Duty exemptions on imported input into R&D
	Reduces cost of world-class inputs if country otherwise has high import duties
	Results in loss of tariff revenue; is distortionary to the extent that it favors R&D over other activities



	Venture capital to facilitate commercializable research results
	Helps overcome financial market failure in making capital available to start-ups with no collateral or track record
	Requires detailed knowledge of sectors to evaluate technical and commercial prospects
 Is often not successful because of limited deal flow and shortage of technoentrepreneurs
 Also requires developed stock markets so investors can sell off shares and reinvest in new projects




Source: World Bank 2010a, table 5.9.

Note

1. The matriculation completion rate among black and colored youth is less than 40 percent. Because matriculation is the lowest recognized qualification in South Africa, a large segment of the young population is left with nothing to signal its ability on the labor market (World Bank 2011a).

References

Commission on Growth and Development. 2008. The Growth Report: Strategies for Sustained Growth and Inclusive Development. Washington, DC: World Bank on behalf of the Commission on Growth and Development.

Government of South Africa. 2010. “Cabinet Statement on the New Growth Path.” Government Communications (GCIS), October 26, 2010, South Africa. http://www.info.gov.za/speech/DynamicAction?pageid=461&sid=14034&tid=23221.

Mengistae, Taye. 2011. “Are South African Wages Too High or Growing Too Fast?: A Comparison of Manufacturing Pay and Productivity in Selected Middle Income Economies” (Draft). Background paper for ongoing study on economic diversification in South Africa, World Bank, Washington, DC.

U.S. Department of Commerce. 1967. Technological Innovation: Its Environment and Management. Washington, DC: U.S. Government Printing Office.

World Bank. 2010a. Innovation Policy: A Guide for Developing Countries. Washington, DC: World Bank.

———. 2010b. South Africa: Second Investment Climate Assessment: Business Environment Issues in Shared Growth. 2 vols. Washington, DC: World Bank.

———. 2011a. “Closing the Skills and Technology Gaps in South Africa” (Draft May). World Bank, Washington, DC.

———. 2011b. “Skills and Technology Absorption in Mauritius” (Draft May). World Bank, Washington, DC.




End of sample




    To search for additional titles please go to 

    
    http://search.overdrive.com.   


OEBPS/images/logo.jpg
ECO-AUDIT
Envip | Benefits

‘The World Bank is committed to preserving
endangered forests and natural resources.
‘The Office of the Publisher has chosen to
print Fostering Technology Absorption in
Southern African Enterprises on recycled
paper with 50 percent postconsumer fiber
in accordance with the recommended stand-
ards for paper usage set by the Green Press
Initiative. a nonprofit program supporting
publishers in using fiber that is not sourced
from endangered forests. For more informa-
tion, visit www.greenpressinitiative.org.

thermal units of total
energy
+482 pounds of net
greenhouse gases
+2,174 gallons of
waste water
+ 138 pounds of
solid waste

green
pres:s





OEBPS/images/114-1.jpg
1o1hed 10303 Jo sBeuadsed

o

firm ownership





OEBPS/images/51-1.jpg
00D SEPUIYDII 2303 )0

a
s
E





OEBPS/images/title.jpg
THE WORLD BANK
Washington, D.C.





OEBPS/images/51-2.jpg





OEBPS/images/52-1.jpg
3

8
suod

'EEEE

U FEIDURYIW 12030 %

°

o
£
K
£





OEBPS/images/cover.jpg
A

DIRECTIONS IN DEVELOPMENT

Fostering Technology Absorption
in Southern African Enterprises

THE WORLD BANK






OEBPS/images/50-1.jpg
medium D high M low





OEBPS/images/71-1.jpg
ratings

constraints

overall O exporters M nonexporters





OEBPS/images/70-1.jpg
constraints

overal

O foreign firms






OEBPS/images/111-1.jpg
proximity to larger market ]

lower cost of labor

better infrastructure f——

special incentives for
foreign investors

AGOA

0 10 20 30 40 50 60 70 80 90

percent
South African-owned average
O Taiwanese-owned average

100






OEBPS/images/37-1.jpg
Sy

getting children _ensuringthat _buikding encouraging faciltating abor
offtotheright allstudents  jobrelevant  entiepreneurship mobility and
start lear still andinnovation job matching





OEBPS/images/55-1.jpg





OEBPS/images/3-1.jpg
B e de-izp=tees -l b b asbeasd

5009 G Motorvelicles (IS 390
proceing 1SC151)

untisbr cotes
o5 8E8YEE

AT

fiﬁﬁfff:{’\v‘f&‘&“

FERTIFIIIIE FREFIPEIIE 2000 7
rd

e — o

s






OEBPS/images/52-2.jpg
=000






OEBPS/images/53-1.jpg
R 88 8 8 R °

S30cE FPULDII 1103 )0 %





OEBPS/images/53-2.jpg
x






OEBPS/images/54-1.jpg
SHOAYD SIPURLIIIW [230140 %

high

low [ medium





OEBPS/images/104-1.jpg
jomestic [ foreign|





OEBPS/images/bcover.jpg
growth and job creation.
I e T 8 G e e (a(mmlngy
o technology.

iy finds that the four south while open o

inhibit them from maximizing the economic benefits of technology absorption. These.

Fe

out priority areas for each of the four countries by outlining broad policy directions in
four

it ) i ives to firms for

150N 978.0-6213-6818-1

(] mewomosan






OEBPS/images/167-1.jpg
A

TR

250000
225000
200000
175000
150000
125000
100000

75000,

50000

25000

o

300000

250000

200000

150000

100000

50000

<. Enroliments and gracuates of public HEls
sclences, engineering, and technology fields

PEL I LSS
-

d.Enrollments and graduates of public
HEls in business and management felds

B N

year

entoliment B graduates]





OEBPS/images/168-1.jpg
‘number

number

50000

40,000

30,0004

20,000

10000

&

I

s ENETDIDRIVES MU MTAST & afeas..
and graduates of public HEls

year

f.Enrollments in doctoral programs
and PhD graduates of public HEls

o s
Rt Rt
eor

enrollments D graduates.





OEBPS/images/166-1.jpg
number of staff.

Hnt 3Eais for mstructian and |

mar e
public HEs and educators in public FETIs

b. Enroliments and graduates of public HEl
plus learners of public FETIs

o)
R T
yeur

Elent

liments Bl graduates

ETl e






OEBPS/images/24-1.jpg
A e e Ty
-um,wnsn

e

- Motervehides (I3IE 34100

[

H

untisborcostindes
P

~=I

FERTITPIRE | OOTRIEIRTE
7 &

H

CRTFTFIIIIE | CREPBERRRIE | RS 4 20
rd

bt —— s - inda - South Ak~ Rursan Federaton 7005 18 7000]





OEBPS/images/46-2.jpg
3

2 2 2 2 5 2

Sy0dUI SEPURLDIA K103 )0 %





OEBPS/images/47-1.jpg
20,000
45,000
40,000
35,000
30,000
25,000
20000
15,000
10,000

5,000






OEBPS/images/46-1.jpg
30,000
25,000
20,000

15,000






OEBPS/images/26-1.jpg
Index

ol .
N Y NN NN 3
GRS SRR
Jeor
Tabor productivity capital labor rati






OEBPS/images/48-2.jpg
US3, millions

R

-85¢8¢8

year

low [ medium






OEBPS/images/49-1.jpg
year

SOdUR SEIPURLDIO 830300 05





OEBPS/images/48-1.jpg
8 R 828 8K =2 °

SU0dD ISIPURLDIIW [€301 JO 0





OEBPS/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/images/22-1.jpg
productivity

investment climate

trade and FOI

tacit knowledge:
migration and
research and

development

codified
knowledge:

patents, standards,

and publications






OEBPS/images/45-1.jpg
R EEEEEEE

SO0 ISIPURLDIIW (€301 4O %





