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changing the structure of examinations and adding project-based methods
of evaluation, more research and term papers, and other methods to encour-
age students to “think outside the box.”

The final, and perhaps the most important, characteristic of the
Singapore system ate the Jlines of communication and structure of interac-
tion that enable the system Lo work efficiently.i? The EDB vnder the
Ministry of Trade and Industry (MTI) became the architect of the technolo-
gy transfer model. The National Manpower Council (NMC) facilitates inter-
action among the MTI, the Ministry of Edwcation, and the Ministry of
Manpower—the three government ministries that are involved in
upskilling—opermitting them to coordinate their work while the NMC
retains overall responsibility for matching demand for and supply of skilis
ir the economy. The Productivity and Standards Board (PSB) focuses on
productivity improvements in indastries and firms and points those firms to
appropriate skills training institutions. The PSB thus focuses on workers
who are already employed, while other institutions (both training and edu-
cational) focus on those about to enter or reenter the workforce, Interaction
takes place among these ministries through committees.!! Frequent job rota-
tion among leaders of these institutions succeeded in creating a unity of pur-
pose for the systemn, Further, given Singapore’s tripariite systerm—manage-
ment, labor, and government representatives sit on the boards of most
public institutions—also provided a channel to keep the training and skills
devefopment programs focused and relevant. The strong coordination of
administrative departments, the variety of institutions and policies incladed
in the system, and the feedback loops built into the process suggest a
nationai and coordinated effort to improve workforce skills in Singapore.

India

Skills development in India is not yet a system because there is little con-
nection between policies and institutions and little uniformity of purpose.
Basic education in India is the joint responsibility of the central government
and the various states, resulting in considerable duplication. Both central
and state governments run schools, colleges, and technical institutions. At
the highest level, for example, are the six world famous Indian institates of
technoiogy (TIT), which were established by the Ministry of Education.
However, most states and the private sector run their own institutes of tech-
nology, although not all are of the same quality. And both private and public
sectors run colleges, although only the states operate universities. Both cen-
tral and state governments provide vocational education and a Central
Apprenticeship Scheme (modeled on the German system) helps provide
trained blue-collar workers for manufacturing. Private institutions also pro-
vide a wide range of skills training.
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India has few problems with tertiary education although it faces serious
deficits in primary and secondary education. The Ministry of Science and
Technology was established in 1971 to formulate science and technology
policies and implement, identify, and promote “frontline” research through-
out the science and technology infrastructure, The ministry, through its sub-
crdinate Department of Science and Technology, also provides funding for
domestic institutions and research programs. The Department of Scientific
and Industrial Research, a technology transfer organization, and the
Department of Biotechnolegy, which runs developmental laboratories, are
the ministry’s other administrative elements. The integration of science and
technology planning with national sociceconomic planning is carried out by
the Planning Commission. Scientific advisery committees in individual
seciceconomic ministries formulate long-term programs and identify appli-
cable technologies for their particular areas of responsibility.

Seven other institutions are also involved in human resource develop-
ment. At the national level, government organizations provide hands-on
research and development at the minisiries of atomic energy and space, the
Council of Scientific and Industrial Research (CSIR), which is a compo-
nent of the Ministry of Science and Technology, and the Indian Council of
Agriculwural Research. Organizations that support research and develop-
ment include the departments or ministries of biotechnology, nonconven-
tional energy sources, ocean development, and science and technology.
State government research and development agencies are usually involved
with agriculture, animal husbandry, irrigation, public health, and the like,
and are part of the national infrastructure. The four other major compo-
nents are the university system, private research organizations, public-sec-
tor research organizations, and foundations. Little evaluation has been
done of how all of these policies and institutions are coordinated. The total
output of graduates from India’s 253 universities and 13,150 colleges is
roughly 2.5 million a year although no national data are available on how
many of these graduaies find jobs or on how much vocational training is
provided by the ceniral government, state governments, and the private
sector. :

In the outsourcing sector, skills shertages loom in several arcas. Tables
7.3 and 7.4 provide a general picture of skills shortages based on the pro-
jected armual growth rates of the outsourcing industry. These are data based
on my estimates as well as estimates from NASSCOM (National
Association of Software and Service Companies), the industry association.

These tables suggest that shortfalls plague both the high and low ends
of the outsourcing industry. In the software export industry, the average
intake per year is about 70,000 software engineers and professionals. While
the output from engineering schools has increased steadily and numbered
about 400,000 in 2004, less than a third of them had information technelogy
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Table 7.3  Macro HR lssues: Hurnan Resources Supply for Software Services
Industry in India

IT service exports 460,000
Domestic IT services 520,000
Producis and technology services 140,000

Total demand (2009} 1,120,000
Cusrent pool 360,000
Estimated supply based on current trends 325,000

Total supply (2009} . 885,000
Shortfall 235,000

Sources: Anthor's estirnates are based on field research and NASSCOM, avatiable at
WWW.nasscom.in/Vasscom,

Table 7.4 Macro HR Issues: Human Resources Supply for BPO Industry

Total output of graduates from 233 universities and 13,150 colleges (miilions) 2.46
Current empioyment in BPO industry, 2004 250,000
Expected apnual intake over next 3 years given 53k, 2004 75,000+
Some English-speaking ability {30 percent) 738,000
Effective supply of English-speaking graduates available to work 150,000
Estimated that about 30 percent of graduaies will work in this induswuy 36,000
Current average turnover in BPO space 40 perceat
Estimated requirement by the year 2009 ar CAGR 1,303,000
Shortfall by 2009 250,000

Sources: Author’s estimates based on field research and NASSCOM, available at
www.nasscom. in/Nasseom,

qualifications to work in this industry. By 2003, shortages of trained person-
nel appeared in data warehousing and in several 1T-related fields, including
IT security and programmers in JAVA, SAP, ERP, J2EE, and C++. On the
quality front ag well, the number of engineering PhDs, who are critical to
the development of the software indusiry and to engineering education in
generzl, decreased from 675 in 1987 to 375 in 1995, In the lower end BPO
industry, there seems to be a quantity problem given shortages in the supply
of English-speaking people who can work in call centers, and the industry is
complaining about the weak educational infrastructure to produce more
English speakers,

Assessing Skills Development Systems

How should rational skills development systems be assessed? There are no
ready-made framewarks or measures for this purpose.


http://www.nasscom.in/Nasscom
http://www.nasscom.in/Nasscom
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General and Specific Approaches

Generally, ii is possible to assess the effectiveness of skills development
policies and institutions based on their objectives. Macro data can be useful.
Economic growth and foreign direct invesument were key variables driving
skills reform in Singapore. Among Singapore’s agencies, the EDB prefers to
look at economic growth and FDI, while the PSB prefers to focus on pro-
ductivity increases in the economy. Table 7.5, for example, provides such
macro data for Singapore, where it is relatively easier to use this data to
assess the effectiveness of skills development given our knowledge of the
objectives of policies in Singapore. Similar macro data are less useful in
India, where there is no system of skills development and which has a much
larger and more diversified economy.

Data on skill mismatches may also be useful. Arguably a skiils develop-
ment system is functioning well if there are no shortages or high levels of
unemployment. There are always skills mismatches in countries because
educaiion systems rarely keep pace with evolving technologies, and it is

Table 7.5 General Macro Indicators in Singapore, Selected Years

Per Capila Growth Rates
GDP at Current of Foreign Change in
GDP Market Prices Direct Labor Literacy
Year Growth Rate  in Singapore () Investment Productivity Rate
1963 L 1,567 60.2
1970 13.4 2,798 68.9
1973 4.0 5,941 76.2
1980 9.7 10,304 823
1985 ~16 14,326
1986 23 14,223 10,5
1987 9.7 15,487 21.2
1088 11.8 17,819 19.5 5.0 87.7
1989 9.6 16,854 147 88.4
1950 Q.0 21812 21.3 20.1
1951 7.1 23,604 2.4 90.3
1952 6.5 24730 . 334 203
1943 12.7 . 28,105 10.77 9.1 90.8
1994 114 31,175 18.86 5.4 91.3
1695 20 33,404 12.9 3.3 918
1996 76 34928 1.5 1.2 92.2
1947 8.3 36,963 19.2 2.2 92.8
1998 a.1 35,040 2.3 93.1
1998 5.9 35,958 58
2000 a5 39,585

Souwrce: Kurnvilla, Brickson, and Hwang, “An Assessment of the Singapore Skills Develop-
ment Systern,” 2007,
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therefore difficult to determine if the data suggest a serious problem with
national human resources or just a time lag issue. In a small economy such
as Singapore's, these data are more meaningful, vet still canse problems that
can be seen in Table 7.6.

The data in Table 7.6 are not easily interpretable given that Singapore
was hit by the Asian financial crisis during the period, This is probably why
unempioyment figures were lower than vacancy rates in 1996 and 1997, but
higher in 1998 and 1999. The problem of retrenched older workers who are
not capable of being trained also affects these figures. Similar data are not
available in India,

Whether or not a skills development system is functioning well can also
be assessed by evaluating components of the system. That is, if sach institu-
tion is producing more graduates that meet industry needs, and if each skilis
development policy is successful in changing the behavior of the firms,
institutions, and individuals to which it applies, then one could argue that
the system i1s working well. This of course does not say anything abont the
synergistic efforts of an entire system, but at least it addresses the efficacy
of individual policies and institutions. Data on efficacy of different compo-
nents in Singapore suggest that the skills development funds work well in
increasing corporate training. Educational institutions are producing more
and relevant skills and vocational training institutions are steadily increas-
ing their output of graduates, all of whom are being placed in the industry.12
Average levels of productivity growth remain high in Singapore.

Measuring the “quality” of education is also a way of assessing the
skills development system. One key quality measure focuses on compara-
tive performance of students. A popular one used in the United States is to
compare the performance of US students o international students on stan-
dardized tests in specific grades or age groups. The International Math and
Science study, for example, measures the performance of thirteen-year-olds
in math and science across a number of Western and Asian nations.

Table 7.6 Unemployment and Job Vacancies, 1996-2000

Unemployment Jab Job

Unemployment Numbers Vacancy Vacancies

Year Rate (thousands) Rare (thousands)
i9%6 2.0 37.3 4.8 442
1997 1.8 34.5 4.4 42.0
1598 32 62.7 L8 18.3
1999 35 69.5 22 20.48
2000 3.1 634 28 274

Source: Kuruvilla, Erickson, and Hwang, 2802,
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Singapore students have consistenily ranked at the op in studies of both
thirteen-year-olds and eighteen-year-olds. Here again there are no data from
India because it has not participated in these comparisons, which are onty
useful for countrics that have universal and relatively standardized educy-
tion, neither of which India has yet achieved.

Thus, evaluating individual components provides vsefol data on effica-
cy, but linking changes in economic growth ratcs and productivity changes
to overall skills and education improvement is often difficult because daga
are not available or are problematic for drawing causal inferences. In the
Singapore case, however, all of the evidence—ihe pecformance of indivig-
ual compoenents, the macro data on growth and [oreign investment, data on
skills mismatches, and information on productivity improvement-—does
paint a consistent picture of workforce skills improvement. This is consis-
tent with Singapore’s stated goals and the objectives of policies and instity-
tions, indicating a strong association between skills improvement and eco-
nomic performance. However, India does not have very much information
on goals and the quality of its programs. Although rough data on guantity
(e.g., gradvaies of institutions) exist or can be collected, little of the out-
comes data can be effectively linked to quantity data. However, the emer-
gence of the outsourcing industry {both high and low end) makes it easier to
evaluate skills development in this relatively narrow sector of the Indian
cconomy.

High-Skills Equilibrium Approach

Given the problems with assessments of outcomes noted above, a more use-
ful framework for policymakers in developing countries may be to examine
whether their nations have the capacity 10 generate and improve skills con-
tinuously. This approach raises the issue of what are appropriate policies,
institutions, and practices and how well they are working, and reqoires
more “‘systernic” thinking about what is required for success. An approach
developed by D. Finegold and D, Socskice focuses on whether or not the
institutional conditions for moving into a high-skills equilibriam {(HSE)
exist.!3

The hasic underlying tenet of this approach is that countries must have
the essential institutional prerequisites enabling them to move to HSE. The
concepts can be applied more universaily without getting bogged down in
the measurement of the efficacy of individual components or institations.
Countries can be compared by whether or not the prerequisites exist. If they
do, then those nations can be said to have the potential to move toward
high-skills equilibrium. Having the institutional prerequisites does not, of
course, guarantee movement into HSE; the skills development institutions
also must function effectively as they did in Singapore,
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Finegold and Soskice’s perspective suggests that movemeal (0 HSE
requires action on behatf of all actors in the system including governments,
institutions, firms, and individuals. Individuals, for example, must be will-
ing to invest more in education and training, firms must be constantly
motivated to improve employee skills, and governments must reduce skills
shortages. Three institutional and market prerequisites are necessary: (1)
factors that force organizations to take a long-term outiook (mostly institu-
tions that counter pressures from capital markets to focus on the short
termt); (2) factors that encourage interfirm cooperation within a competi-
tive environment; and (3) export orientation, or exposure to intcrnational
competition.

~ Singapore

Finegold and Soskice contend that competitive capital markets and short-
term profit goals prevent firms from making longer-term decisious.
Although capital markets in Singapore are competitive and exert the same
pressures, three other factors encourage a longer-term view of skills devel-
opment, First, a tight labor market in Singapore forces employers to take a
longer-term perspective in employee retention and fraining. Singapore has
been at full employment levels since the mid-1980s and it musi import
bath skilled and unskilled labor. While such tightness could result in con-
siderable turnover {as, for example, it did in the Silicon Valley of
California), real turnover rates in Singapore are low and, indeed, declined
during the 1990s (see Table 7.7) due to employers’ incentives L0 retain
employees and an institutional and cultural setting that discouraged poach-
ing and job-hopping.

Second, {abor union activity also encourages job sectrity, and macro-
level {ripartite agreemenis (such as the mechanisms put in place during the
Asian financial crisis) limit the ability of firms to Jayoff and retrench work-
ers freely. In particular, the government plays an important role because its
long-term plans are built around a consensus among politicians, civil ser-
vants, business, and labor. Thus, long-term planning is not derailed to meet
short-term needs. This is one of the benefits of the tripartite structure of
Singapore’s industrial relations. Third, individuals also invest in more edu-

Table 7.7 Turnover Rates in Singapore, 19881999

1988 1993 1994 1995 1994 1997 1998 1999 2000

39 3.2 3.1 3.0 2.8 2.7 2.1 2.2 2.5

Source: Kuruvilla, Brickson, and Hwang, 2002.
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cation and training largely because there is, in Finegeld and Soskice’s
terms, a well-defined high-status structure of gualifications. Success is
measured by qualifications, position, and income and there is a clear return
o investment in education. Thus, significant pressures make government,
firms, and individuals take a longer-term perspective.

With regard to the second prerequisite—the existence of cooperation
in a competitive environment—Finegold and Soskice argue that firms need
to cooperate in providing training and skills development, Failure to coop-
erate has serious consequences, notably the fear that some firms will poach
emplovees from others that invest in training, something that is more likely
to happen in tight labor markets. Despite a tight labor market in Singapore,
cooperation among firms in providing skills training is largely a result of
government initiatives. The EDB’s model of technology transfer and skills
development brought together firms initially through coliaborative training
centers organized by the Singaporean and other governments and later
through industrywide training centers operated by the government,
Thirough these centers, the private sector provided critical skills training to
meet their own needs and the companies providing the training were guar-
anteed that workers would not, at least in the short run, take their skills
elsewhere, The incentives provided to firms to invest in training, and the
government’s own willingness to fund or build the admonistrative appara-
ms for the delivery of skills to the entire industry, are critical to continued
cooperation. In short, government-led strong institutional mechanisms
allow firms to cooperate and share information on developing skills for
iheir industry. The Precision Engineering Institute in Singapore, which
uses the expertise of many firms to train people for the entire engineering
industry, is one such example.

Establishing such cooperative links between otherwise competitive
firms is only part of the process of achieving high-skills equilibrinm (HSE).
Firms are generally not in a position to look ar ccoupational needs across
sectors as do siate manpower planning departiments. However, macroinstitu-
tional forums for negotiations between the primary economic actors and
government officials (corporatist institutions) enhance the movement
toward an HSE. Such corporatist institutions, argue W. Streeck and P. C,
Schmitter, are successful at forging a consensus among decisionmakers to
shift investment and skills to high-growth sectors and to deal with the pain
of firm restruciuring. '* Singapore is ideally placed on this dimension given
its corporatist amangement where labor’s links to the ruling political party
make it the third partner with government and business. In Singapore, the
governing boards of all the major skills development institutions are tripar-
tite in nature, and this corporatist arrangement also devised effective poli-
cies for dealing with firm restructuring during the Asian financial crisis.

At the firm level as well, intemnal cooperation for continual innovation
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and change motivate workers to gain new skills. The degree of cooperation
internally largely depends on the type of labor-management relations in
firms and on the institutional features of the industrial relations system. The
government-prescribed enterprise union structure keeps firm-level labor-
management relations cooperative as do industrial relations regulations.
Legislation limits the subjects of bargaining (job assignments, promotions,
transfers, and layoffs are not negotiable), and administrative rules circum-
scribe the right to strike. Singapore’s tripartite structure, in which unions
have a voice in national decisionmaking, coupled with. a consistently high
level of economic growth, keeps industrial relations harmonious. The fact
that both labor and employers are unified (97 percent of local unions are
affiliated with one federation, the National Trade Union Congress [NTUC,
and that there is only one association of employers (the Singapose National
Employers Federation [SNEF]), also enhances tripartism.,

The third critical institutional prerequisite is the degree of exposure to
international competition, which acts as an impetus to a high-skill strategv
for the government, firms, and individuals. Singapore's economic develop-
ment since 1965 has been based on an export-oriented industrialization
strategy. The government responds to coastant competitive threats from
other Asian economies—initially from South Korea, Taiwan, and Hong
Kong, and more recently from Malaysia, Philippines, China, and India—
and Singapore-based firms are exposed to international competition, mak-
ing the city-state a good example of P. Katzenstein's argument that open-
ness of an economy is positively correlated with the development of
institutional structures designed to attract high-skill companies. !5

if having all of the key prevequisites for the development of high-skiifs
equilibrium is a useful way of assessing skills development systems, then
Singapore seems fo be a good example of a nation that has the capacity to
constantly reach new levels of HSE.

India

Unlike in Singapore, where skills development takes place throughout the
economy, in India it is currently crucial primarily to the outsourcing indus-
try (software services and business process outsourcing [BPO] industries).
Table 7.8 provides an indication of the rapid growth in this industry.

The Indian outsourcing sector performs very differently from
Singapore with respect to the institutional prerequisites for high-skills equi-
librium. India’s capital markets have not yet developed competitively to the
point that they force actors to focus on short-term results. Stock ownership
is dominated by banks and insurance companies that value steady. long-
term returns and the mutual fund industry is relatively new. But a nascent
venture capital industry dominated by US firms is growing steadily, bring-
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Teble 7.8  IT and ITES industry in India: Markst Projections, 2003-2004

Domestic 1T Service ITES Contribution
Services Exports {BFO) Total to GDP  Employment
Year ($ billions)  (F billions) (S billionsy {5 billionsh {percent) {millions)
2003 2 8 36 12 .00 0.7
2006 5 15 7 27 4.8 1.2
2009 13 28 21 62 7 2.4
012 29 55 64 148 123 5

Source: National Association of Software and Service Companies, avatlable at www,
nasscom in/Nasscom/templates/NommalPage.aspx d=1102.

ing a shorter-term focus on profits. And firms in the BPO sector, given the
newness of the industry, also have (o think fairly short term, although high
rates of turnover (30-60 percent in call centers in voice-based processes,
20-30 percent in nonvoice-based processes, and 15-20 percent in the high-
er-end software services industry) are forcing firms to take a longer view of
investing in employees to improve retention rates.

The shortage of manpower referred to in Tables 7.3 and 7.4 also pres-
sures governments and firms (o taks longer-term views, Several state gov-
ernments have begun 1o intervene in the industry. The state of Kerala intro-
duced phonetics into the undergraduate curriculum 1o increase the number
of English-speaking graduates. The state of West Bengal is developing spe-
cial svllabi to prepare graduates for the BPO industry, NASSCOM, the
industry association, is helping universities to increase the quality of their
syllabi while exhorting the government to create new institutes of informa-
tion technology with BPO specializations.

On the other hand, there is no institutional basis for job security in this
industry. Unlike in Singapore and in India’s manufacturing sector, where
job security is guaranteed by union activity and backed by industrial rela-
tions legislation that makes layoffs and retrenchments a practical impossi-
bitity, the BPO sector is not uaionized and does not have the bepefit of such
protective legislarion.!® The newness of the industry and the high salaries
paid for entry level call center jobs {Rs. 10,000 per month}——which for col-
lege graduates was a salary aimost 2.5 times what any other job would pay
in 2005—encourage young employees to hop from one call center job to
apother. Thus, short-term thinking pervades the indusiry. In the software
sector, the shortage of professionals has also encouraged movement among
young professionals looking for jobs that will enhance their skills. Salaries
in both sectors have grown at the rate of 15 to 20 percent & year.

However, by 2003, the high turnover in the industry was beginning to
force firms to take a long-term cutlock, particularly ta control the training
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and recruitment costs that were increasing rapidly due to high mmover.
Firms began introducing human resource practices geared to retain
emplovees. They included creating tie-ups with educational institutions
that allowed employees to “learn while they earn” at their current jobs,
introducing career ladders and growth opportunities within the industry,
providing cross-functional training, introducing more incentives tied to
tenure, and infroducing better general human resource management prac-
tices. In sum, both firms and governments began 0 face pressures to think
ionger term.

With regard to collaboration in a competitive environment, both soft-
ware and low-end outsourcing industries in India exhibit a remarkable lack
of collaboration. Strong competition for emplovees and poaching is ram-
pant. Some large firms in the cali center indusiry unsuccessfully attempted
to reach 4 no-poaching agreement. NASSCOM began a series of activities
to solve some of the industry’s problems and to strengthen collaboration
among competing firms, inciuding creating a common certification for BPO
training, lobbying the govermment to open new institutes of technology with
BPO specializations, and promoting an industry code on hiring practices,
contractual agreements, and salaries that may result in a reduetion of
turnover by lowering the incentives to job-hop.

Finegold and Soskice note that macroinstisutional forums for negotia-
tions between the primary economic actors and government officials
enhance the movement toward HSE. While a corporatist (tripartite) siruc-
ture accomplishes this in Singapore, India has no such parallel arrangement
for industrial relations.1” However, the centrality of the outsourcing industry
to India’s exports and, consequently, its econcmnic development, has initiat-
ed dialogue among NASSCOM, state and central governments, the central
and state ministries of education, and the private sector. By 2005, all of the
key actors in skills development began to discnss ways the country can help
build the industry. NASSCOM, government, and the private sector began
interacting regularly to decide on key issues facing the industry, such as
bandwidth costs, bandwidth capacity, standards on data security, new legis-
lation, new educational institutions, new training institutions, and ways of
improving the reputation of the industry.

The third critical institutional prerequisite, exposure to international
competition, is clsarly present in the Indian outsourcing industry. The
industry largely caters to the international market, particularly the United
States and the United Kingdom, and the industry accounts for 21 percent of
India’s export revenues. At the low end of the industry—in call centers and
elementary software—competition is growing from the Philippines, China,
and South Africa, and in the high-end sector from Russia, China, Singapore,
TIsrael, Hungasy, the Czech Republic, and Romania. In 2005, India still firm-
Iy led the market. Although estimates of market share vary dramatically,
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average estimates suggest that India had 60 percent of the business process-
es outsourced to the third world countries.

Thus, Singapore’s system seems t0 have the institutional prerequi-
sites for attaining a high-skills equilibrium and Irndia’s ontsourcing indus-
try in the high end and low end does not. Although some movement has
taken place among key actors in India toward developing a longer-term
outlook, the industry’s capacity to move into high-skills equilibrium
remains weak,

Long-Term Evolution and Sustainability:
High-Skills Ecosystems

Both Singapore and the center of the ouisourcing industry in India
(Bangalore) have publicly articulated the long-term vision of becoming a
high-skills ecosystem Iike the Silicon Valley in the United States. Although
Singapore and the high-end outsourcing industry in India have (or may
develap} all of the institutional prerequisites for attaining HSE, the key
question is whether they will be able to create the kind of high-skills
ecosystem that is found i the Silicon Valley,

The likelihood of achieving these goals can be assessed using D.
Finegold's concept of “high skill ecosystems.”!® Both Finegold and M.
Kenney have written about the factors that are important in creating self-
sustaining high-skills ecosystems such as those found in the Silicon Valley,
Cambridge (UK}, and the Boston Corridor.)® Finegold uses a bialogical
analogy to identify factors—a catalyst, fuel or nourishment, a supportive
host environment, and a high degree of interdependence for organisms to
grow—that create a self-sustaining high-skills ecosystem.

Catalysts

Key stimulants or catalysts in the growth of Silicon Valley were the surge in
US Department of Defense funding in the 1940s and 1950s along with the
growth of Hewlett Packard and the links between Stanford and IT indusay.
Research universities played a vital role in the movement toward HSE. In
Asia the catalysts have been different. Singapore’s universities are not simi-
lar to Stanford and Berkeley in terms of either fundamental research accom-
plishments or in incubating new high-tech start-ups. It is unclear whether
Singapore’s government-owned educational institutions can become like
Stanford or the University of California, since it would require major
changes in the way unjversities are managed and run, particularly in terms
of autonomy, academic freedom, research, and teaching. As S. Kuruvilla, C.
Erickson, and A. Hwang point out, although government efforts at develop-
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ing the infrastructure for the high-technology industry are surely a “masca-
lar” stirpulus, universities also need to provide the “brain™ stimuli.

Nor is it ¢lear that in India basic research is a driver. By any measure of
hasic research, India fallg short. Government R&D spending is only 084 per-
cent of GDP compared to 1 percent in China and 3 percent in South Korea. In
2001, India had filed only 179 patents, compared to 98,594 by the United
States and 266 by China. On the other hand, in 2003, [ndian pharmaceutical
firms were among the top ten patent filers in the world. However, big firms in
India are not research firms, and the calture of entrepreneurship that is the hall-
mark of universities in Silicon Valley does not yet exist in the II'Ts in India.

Nourishment

-Finegold observes that in the United States universities turn out thousands
of well-educated engineers, scientists, and managers, and synergistic rela-
tionships between research universities and surrounding firms that hire their
graduates become self-sustaiping, This steady intake of human capital is
coupled with the availability of financial capital. In California, the venture
capital indusiry plaved a key role in the development of the Silicon Valley.
Founders of the first generation of start-up firms sustained the process by
sponsoring the second generation. While Singapore does tumm out graduates,
it is not clear that they turn out enough. The government planped to boost
the number of research scientists from 7,900 in 1986 to 13,000 in 2000, By
2004 the government reported nearly 19,000 professionals in research and
development. ® However, it is also clear that much of this demand can only
be met through immigration rather than self-generation. Second, Singapore
does not have a strong class of venture capitalists.

India provides a steady supply of human capitai from the IITs and region-
al institutes of iechnology, but many of the high-quality graduates do not
work in Indian industry. Instead, they migrate to the United States to attend
US gradaate schools. On the other hand, the links between industry and aca-
demic institutions are growing rapidly in the big metropolitan areas. For
example, TCS (India’s largest software firm} is closely linked with the com-
puter science department at II'T Kanpur, the M-Tech program at IIT Chennai,
and the Mathematical Modeling program at IIT Chennai. II'T Mombai has
research programs financed by Boeing, Honeywell, Microsoft, Sun, and
Hitachi. IT Dethi has an industry-financed applied research center in elec-
tronics and another center for biomedical engineering, and the software com-
panies in Bangalore have jointly supported the creation of the Indian Institute
of Information Technelogy to cater to their education and research needs.
Thus, industry-academic linkages are growing in India to support this indus-
try, althcugh the IITs do not attract a large number of doctoral candidates and
researchers, who prefer to go to the United States instead.
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Similerly, the venture capital industry geared toward seed capital fund-
ing in India is weak and lacks expertise in judging the potential of start-ups.
There is no supportive environment similar to that in the Silicon Valley,
where numercus “business incubators” allow technology experts to meet
and work. with venture capitalisis. The venture capital industry is still in its
formative stage in India and is growing mainly with the entry of US venture
capital firms.

Supportive Enviranment

A critical ingredient for skills development. according to Finegold, is the
existence of a supportive environment, including basic infrastructure, trans-
port and communications, science and technology parks, living conditions
that are attraciive to knowledge workers {cuitural and leisure activities,
schools. and proximity to othbers like themselves), and a regulatory regime
that supports innovation and risk-taking (flexible regulations regarding
working hours, relative ease in starting a business or taking a business pub-
lic, and fair and reasonable bankrupicy laws). On this dimension,
Singapore’s record 18 mixed. The basic infrastructure is excellent but it is
not clear that Singapore does very well in terms of creating a climate thar is
attractive to knowledge workers or if regnlations and social norms encour-
age risk-taking. A country with a free society and a free press tends to be
more attractive to knowledge workers, but Singapore has been known to be
rather heavy-handed with those who criticize the government. Further, the
encouragement of entrepreneurial abilities requires both supportive legisla-
tion (bankruptcy laws) and a society in which failure 13 tolerated. Again, the
extent to which this is true of Singapore is debatable. It is not clear whether
a truly innovative environment exists, despite the fact that the government
is mandating creativity in schools and college curriculums. Creativity and
innovation in business are a function of long-term forces, including freedom
of expression, open and free electoral systems, and less intrusive and direc-
tive government. )

In India, deficiencies in the supportive environment could seriously
inhibit the growth of self-sustaining high-skills ecosysterns. These deficien-
cies include weak basic infrastructure, such as reads, urban transportation,
water, electricity, and even the availability of bandwidth that is essential to
the development of the information technology industry. Already. many
firms in Bangalore are threatening to leave the city for other places such as
Chennai and Mumbai where basic infrastructure is better. The availability
of good schools, of which there is a shortage in India, is critical in attracting
software professionals angd their families.

Considerable improvement is needed in educational and skills infra-
structure in most Indian states and, although that is beginning, it will clearly
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take time before the conditions exist for a high-skills ecosystem. On the plus
side, India is a democracy, and economic liberalization has brought with it a
climate where people are beginning to take more risks and to innovate.

Interdependence Between Actors in the Region

The final element of a high-skills ecosystem is some degree of interdepen-
dence between the actors in the region. Finegold alludes to vertical linkages
(e.g., Sun Microsystems and its various downstream and upstream business
linkages) and horizontal linkages in the Silicon Valley through which firms
work together. In Singapore, vertical linkages are strong because a few
large state-owned firins {e.g.. Temasek) play a significant role in the econo-
my. In India, such vertical linkages are not well developed, although major
software firms do create their own BPO arms (Infosys, one of India’s best
known software firms has its own BPO arm called Progeon, and IBM has
recently bought India’s largest BPO firm Daksh).

Both Finegold and S. Barley and G. Kunda emphasize the importance
of professional individual networks, citing examples of those in the Silicon
Valley for programmers and software professionals.?! In Singapore these
professional networks are still weak and in India they have not yet devel-
oped, especially in providing an opportunity for people in the industry o
keep abreast of technical developinents through seminars and other means.

In sum, both India and Singapore need to make policy changes to facili-
tate their progress toward the Silicon Valley model. India needs stronger
physical, financial, and educational infrastructures and Singapore must
develop a climate that is more suitable for attracting knowledge workers
and investments in basic research. High-skills ecosystems provide a useful
framework for thinking about the policies needed for successful skills
development.

Conclusion

This chapter briefly describes the successful case of skills development in
Singapore. Clearly the focus on upskilling was necessary for Singapore o
compete effectively in the global economy. In India, the emerging focus on
skills development in the outsourcing industry is both a consequence of
globalization as well as a need for sustaining economic development,
Evidence indicates that Singapore’s efforts have been successful on most
dimensions. Although there is no standard or benchmark of best practices in
national skills development, Singapore may be the only model among
developing nations that meets Singh and Zammit’s criteria of a national
concerted effort involving both the private and public sectors.22 If imitation



Adjusting to Globalization Through Skills Development Strategies 147

is an indicator of success, then Singapore’s policies are successful, since s
neighbor Malaysia has already adopted several aspects of Singapore’s svs-
tem, including skills development funds and centralized human resource
planning.

Although some features of its system are unigue, much can be leamed
from Singapere’s experience about the important principles that can be used
by other developing nations. Of particuiar importance are three major prin-
ciples—{irst, the linkage (adminisiratively and conceptually) between eco-
nomic development and skills development; second, the EDB’s mode} of
technology transfer that takes advantage of the expertise of foreign
invesiors to train local workers; and third, the capacity to induce the private
sector to play a key role (in partnership with the government) in the skills
training process and in training their own workforces. These three princi-
pies are transferable, although the specific institutions that other developing
countries design to act on them may be very different, as is seen in India’s
emerging outsourcing indusiry.

The concept of high-skills equilibrium can help policymakers judge
whether or not their countries possess the right institutional prerequisites
and the concept of skills ecosystems offers them a gnide to the institutions
and linkages that are necessary to develop advanced skills. Unlike in other
disciplines, such as macroeconomics, that have models and prescriptions
based on theory and developed country experiences, little theory or research
is available to guide policvmakers in skills improvement. The framework
used in this chapter may contribate to that end.
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