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Abstract 

 

In many countries, firms have expressed concern that they face internal employee skills 

deficiencies that limit performance, a phenomenon that has been labeled as a “skills gap.” Based 

on data from the World Bank Enterprise Survey, it can be shown that skills gaps are widespread; 

the prevalence of firms indicating they face skills gaps is increasing across country income 

groupings and firms of different size; and many firms consider skills gaps the most pressing 

problem their businesses face. There is a critical need globally for sustainable national systems 

of skill formation to facilitate development and increase competitiveness in light of rampant 

market failure and intervening global macroeconomic and social trends. Such a skills formation 

system requires an updated, integrated conceptual model that accommodates the perspective of 

education practitioners, economists, sociologists, and political scientists. Integration of the 

concepts and structures from these disciplines will facilitate a new more relevant twenty first 

century model of national skills formation that stresses a systemic approach to aligning skills 

development within broader business and economic development measures. 

 

Keywords: skills formation; competitiveness; skills gaps; human capital development; high skill 

equilibrium; education and training systems; knowledge-based economy; economic development 
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1. INTRODUCTION 

 

The Increasing Global Demand for Skilled Labor 

There are several competing theories to explain the increase in relative demand for skilled 

workers
1
 worldwide. The prevalent demand side theories maintain that expanding international 

trade ties, skill-biased technological change, or a combination of both forces are the main drivers 

of this increase
2
. New forms of work organization and practices have also had a significant 

impact on the skills required of employees.  

From 2000 to 2009, world trade, as measured by the amount of global exports and imports of 

goods and services as a share of world domestic product, increased by 16.3%, underscoring how 

much trade has increased over the past decade (World Bank 2010). Much of this increase can be 

explained through expanded trade with developing countries. Globalization increases the 

importance of skills, rather than resources, as a source of competitiveness. The impact of trade 

on the demand for skilled labor is in line with the Heckscher-Ohlin Model
3
 of trade theory and 

the Stopler-Samuleson
4
 and the Rybczynski

5
 Theorems. The Heckscher-Ohlin Model explains 

how expanded trade increases the incentive of domestic producers to focus on exporting products 

that utilize abundant and cheap factors of production while importing products that utilize scarce 

factors. As countries increasingly shift their development policies from import-substitution to 

export-led growth models, many countries are heavily supporting industry sectors with export 

potential. This is significant since workers employed in exporting industries tend to be well 

educated and highly skilled(Autor, Katz et al. 1998).Thus, a trade-induced flow of employees 

from importing, traditionally lower skilled, labor intensive industries, to higher skilled, export-

driven industries would increase the overall demand for high skilled workers within national 

economies.   

Skill-biased technological change (SBTC) has also been advanced as a main driver for the 

relative increase in global demand for skilled labor. A major corollary of SBTC is technology-

skill complementarity which theorizes that pairing skilled workers with capital has productivity 

enhancing effects that could contribute to productivity convergence of developing toward 

developed countries. There is some evidence based on global fixed capital formation that this 

may be true. From 2000 to 2009,  gross fixed capital formation, which includes investments in 

                                                             
1 The term skilled worker has a rather imprecise definition. Many labor force surveys utilize educational attainment as a proxy for a worker’s 
skill level. Firm-level analyses frequently classify production workers as unskilled and non-production workers as skilled. Krueger (1997) and 
Slaughter (2000) show that the nonproduction-production classification and educational attainment measures obtain similar results for 
analyses of data from the United States, and presumably other developed countries. While Gonzaga et. al (2006) maintain that there may be 
issues with using a production-non-production distinction in developing countries to proxy skill levels. 
2 It can be shown quantitatively using annual paid employment by economic activity data that demand for skilled labor has grown steadily over 
the past decade. Based on rather incomplete data on total employment by economic activity from the International Labour Organization for 93 
countries, rough calculations show that skilled roles have increased from 1999 to 2008 at a compound annual growth rate of 5.64%. This is a 
very rough calculation based on increases seen in the International Standard Classification of Occupations (ISCO-88) Groups 1-8 including the 
armed forces. Unskilled employment, which corresponds to the International Standard Classification of Occupations Group 9, decreased at a 
compound annual growth rate of -.34% from 1999 to 2008. This trend is shown in Figure 1.    
3 A model of international trade building on the Ricardian model of comparative advantage which posits that countries export products that 
utilize abundant and cheap factors of production while importing products that utilize scarcer factors.  
4 States that an increase in the relative price of a good will result in an increase in return to the production factor used intensively in the 

production of that good and a decrease in return to other factors of production that is being used less intensively.  
5
 States a rise in endowment of a factor of production in a country will lead to a rise in production of the good which utilizes that factor more 

intensively and a fall in the output level of the other good which uses that factor less intensively.  
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land improvements, plant, machinery, and equipment, globally grew at a compound annual  

growth rate of 10% (Bank 2010), representing a flow of US$1.5 quadrillion into capital 

investments over the past decade. Globalization increases technology imports leading to 

productivity growth from higher capital intensity and resulting in an increase in the demand for 

skilled labor (Mayer 2000). A higher level of human capital enables capital investment to be 

more productive while increasing  return on investment (Ashton, Green et al. 1999). Slaughter 

provides evidence that foreign direct investment stimulates skill upgrading in developing 

countries (Slaughter 2002). While a lack of human capital may deter foreign direct investment 

since investment tends to flow to countries where human capital is abundant (O‟Connor and 

Lunati 1999). If technological change and capital accumulation of a country favors highly skilled 

workers and is substitutable for lesser skilled workers, this would likely lower the demand for 

unskilled labor and increase demand for skilled labor, representing an outward shift in the 

relative labor demand curve for skilled labor. For example, growth in business investment in 

computers has led to skill-biased technological and organizational changes that contributed to 

faster growth in relative skill demand (Autor, Katz et al. 1998). In developed economies, growth 

in employment in both the highest-skilled (professional and managerial) and lowest-skilled 

(personal services) occupations have come at the expense of routine manufacturing and office 

jobs because technology is increasingly used to perform non routine tasks (Goos, Manning et al. 

2009). By generating higher levels of national skills, countries become more attractive to foreign 

and domestic private investment which in turn facilitates economic growth and prosperity 

(Kapstein 2002). Developing countries and lagging regions tend to catch up mainly by absorbing 

existing technology (Sala-i-Martin 1992). Human capital stock affects the speed of adoption of 

technology from abroad (Benhabib and Spiegel 1994). Meaning that, as developing countries 

adopt technology from abroad, the relative demand for skilled labor rises. Thus, technological 

change has shifted the relative demand for labor toward higher-skilled workers (Bank 2002). 

Figure 1 summarizes several of the macroeconomic trends linked to increasing global demand 

for skilled workers.    

 

Figure 1 Macroeconomic trends associated with increasing global demand for skilled workers  

Source: International Labor Organization, World Bank 

Traditional Taylorist and Fordist forms or work organization decreased the threshold of skills 

and training required by employees since work was organized according to a strict division of 
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labor with work broken down into specific subtasks (Bank 2004). However, globalization, trade 

openness, and technology-driven development have led to new patterns of work organization. 

Firms are moving towards more flexible and innovative forms of organization and production to 

increase efficiency, accommodate technological change, respond to evolving consumer behavior, 

as well as adapt to broad macroeconomic forces (Organization 1998). The tendency of firms to 

adopt what has been labeled as “high performance enterprise” forms of flexible work 

organization and practices has a significant impact on the skills required by employees. Several 

organizational characteristics and work practices are common to flexible high performance 

enterprises: 

 

• Specialization of enterprises or business units on core activities;  

• Horizontal inter-firm links, for subcontracting or outsourcing;  

• Effective use of technology; 

• Flattened hierarchies in which greater importance is placed on horizontal communication and 

links with less dependence on vertical or hierarchical models of authority; 

• Information gathering at more levels and channeled less hierarchically;  

• Authority to act is less dependent on hierarchical models of authority; 

• Better-trained and more responsive employees;  

• Multiskilling and job rotations which blur differences between traditional work activities; 

• Small self-managed or autonomous work groups are common and take more responsibility. 

 

(Development 1988) 

 

Figure 2 maps various aspects of flexibility resulting from the above organizational 

characteristics and work practices to specific skill requirements. 
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Figure 2 Organizational forms of flexibility and skill requirements 

Source: Adapted from Industry (1997) 
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functional flexibility employees must adopt new working practices such as teamwork and 

multiskilling as well as have flexible skills to perform a variety of tasks independently. 
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skills to participate in the decision-making process. Functional flexibility is not achievable 
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improvement and production which requires social and problem solving skills in addition to 

technical skills. The evolving skills demanded by high performance enterprises require 

continuous firm-based training. Improved performance, skills acquisition, and productivity gains 

are linked with pay when firms  exercise wage flexibility(Ashton and Sung 2002).     
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responsibility are prohibitive to countries with low skills levels suggesting national and regional 

variation.  

 

The Urgency of Research on Skills Gaps  

Regardless of causality or which theory
6
 is ultimately more accurate, labor economists agree in 

general that the demand for skilled labor has increased over time. Globally employers are 

demanding both higher numbers of skilled workers as well as greater levels of skills from their 

existing workforce. In many countries, circumstantial evidence points to an unmet demand for 

highly skilled workers, known as a skills shortage, as well as firms expressing concern that they 

face internal employee skills deficiencies that limit performance, a phenomenon that has been 

labeled as a “skills gap.” Skills gaps typically occur due to a lack of or shortfall in soft skills 

(problem solving, reading, writing, and communication) or technical skills such as familiarity 

with particular fields of science, engineering, or ICT.   

The distinction between a skills shortage and a skills gap is critical to the scope of this analysis. 

Much of the previous literature focuses on skills shortages which are surmised based on 

expressed difficulty in recruiting individuals with a particular skill set from the external labor 

market. A few notable quantitative attempts to link skills shortages to business performance were 

made in the UK such as Nickell (2000) who found a 10 percent rise in the number of companies 

in an industry which reported a shortage of skilled labor is correlated with 10 percent lower 

levels of capital investment. Haskel (1993) also found that skills shortages led firms to substitute 

unskilled for skilled labor in the UK resulting in a .4% annual reduction in productivity growth. 

However, such work has not been sufficiently conducted on firms facing skills gaps in which 

there is a deficiency between a firm‟s current skill level and their desired level of skills nor 

applied beyond developed countries. The focus of this analysis will be restricted to qualitative 

skills gaps which occur when employers feel that their existing workforce has inadequate skill 

levels to meet business objectives or where new labor market entrants are trained and qualified 

for occupations yet still lack a variety of the skills required.   

Anecdotal evidence from business leaders, the press, and numerous government reports suggests 

that skills gaps vary considerably in terms of magnitude and impact across countries. The 

following sample of snippets point to the criticality of understanding more about the impacts of 

skills gaps: 

“Airbus, the world's biggest aeroplane maker, will carry out a greater proportion of engineering 

work in India in the future as a direct result of a dearth of qualified engineers in the UK, 

Germany and France … India produces around 350,000 engineering graduates a year, about 25pc 

                                                             
6 There are still other potential interpretations for the global tendency towards employing more skilled labor such as the concept of Tinbergen’s 
race which theorizes that the market for labor can be viewed as a race between the forces increasing the supply of skills – education and 
experience – and those increasing the demand for skills required by firms – technological change. The decline of unions, which some maintain 
strengthen the employment of less skilled workers, has also been advanced as a reason for increasing relative demand for skilled workers. As 
unionization has decreased, the presumption is that employers have substituted more skilled workers for less skilled, unionized workers who 
previously were able to demand a wage premium due to their union membership.    
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of which Airbus describes as "employable" (Wilson 2010).” - Tom Enders, Chief Executive, 

Airbus 

 “A study of human resources professionals found over half (51%) agree that foreign IT workers 

are employed in the UK because British workers do not have the skills companies want. This is 

up from 39% two years ago, suggesting the UK has fallen further behind where it needs to be on 

IT skills (Thomson 2010).” - A 2010 study conducted by NatWest International Personal 

Banking 

“China's economy is not the same agricultural economy it used to be.  As the economy has 

shifted towards production there is less demand for ordinary, unskilled labor. As a result, there is 

an excess of unskilled workers and an enormous lack of skilled workers (Xiaotian 2010).”- Pan 

Chenguang, a human resources expert at Chinese Academy of Social Sciences     

These snippets suggest the implications of skills gaps, but there is no way to determine the 

generalizability of such accounts. At the national level, skills gaps seemingly reduce growth and 

competitiveness
7
 by dampening overall economic efficiency. At the firm level, these examples 

indicate profits, outsourcing, foreign direct investment, relative competitiveness, innovation 

capability, market share, and quality of service might be impacted by organizational skills gap.  

Several countries and industry groups have attempted to study skills gaps. However, missing 

from the current knowledge base are firm level analyses to determine how specifically skills gaps 

impact businesses. While there are comparatively more, mostly qualitative, employer surveys 

examining skills deficiencies in countries such as the United States, United Kingdom, and 

Australia, there is currently no global ranking of the prevalence of skills gaps or agreed upon 

means of quantifying the connection between worker skills and business performance, 

determining the severity of skills gaps, industries affected, and which skills in particular are 

lacking.  

Empirical assessments of skills gaps have proven difficult due to a shortage of data which both 

identifies firm-level skills gaps and that also include financial, operational, and other 

performance data
8
. The majority of previous studies on the impact of skills gaps on businesses 

pose a question such as: „What are the areas of negative impact to your company as a result of 

the skill-gaps not being met?‟ The available answer choices provided are qualitative such as: 

Lost market share to competitors; Impact on strategic planning; Impact on profits / performance 

goals; Reduced customer service standards; Higher Turnover; Higher Costs; Lower Employee 

Morale; Reduced Overall Employee Performance Level; Reduced Productivity etc. While such 

qualitative findings are useful to an initial conceptualization of the impact of skills gaps on 

business performance, bottom line driven companies require more rigorous empirical evidence to 

                                                             
7 Though there are several competing definitions of the term “competitiveness, “this research stresses a holistic view of the term as employed 
by IMD’s World Competitiveness Yearbook. IMD’s definition of competitiveness is: “How nations and businesses are managing the totality of 
their competencies to achieve greater prosperity. Competitiveness is not just about growth or economic performance but should take into 
consideration the “soft factors” of competitiveness, such as the environment, quality of life, technology, knowledge, etc.” 
8 Employer surveys, as they relate to identifying skills gaps, could also potentially produce unreliable results if care is not taken in administration 
since employee skill levels are rather subjective and require the survey respondent to establish an arbitrary performance hurdle to judge the 
presence of a gap and, if present, the skill gap’s relationship to meeting business objectives. 
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translate management research into practices that solve organizational problems (Rousseau 

2006).  

The Global Prevalence of Skills Gaps: From Qualitative Description to Quantitative Proxy  

One dataset which may facilitate a more informed, empirical analysis of the presence of skills 

gaps is the World Bank‟s Enterprise Survey which is a global survey of firms with more than 

five employees in the manufacturing (ISIC codes 15-37, 45, 50-52, 55, 60-64, and 72 (ISIC 

Rev.3.1) and services (construction, retail, wholesale, hotels, restaurants, transport, storage, 

communications, and IT) sectors. Administered globally since 2002 with a standardized 

international survey questionnaire in local languages, the World Bank Enterprise Survey dataset 

covers over 100,000 private companies in 125 countries. Based on this dataset, the current 

analysis forms a proxy for the extent to which businesses perceive skills gaps as a hindrance to 

their operations by calculating the ratio of the number of firms who answered Major Obstacle or 

Very Severe Obstacle to the World Bank Enterprise Survey question “Is an inadequately 

educated workforce No Obstacle, a Minor Obstacle, a Moderate Obstacle, a Major Obstacle, or a 

Very Severe Obstacle to the current operations of this establishment?” to the total number of 

firms surveyed in a country. Many labor force surveys utilize educational attainment as a proxy 

for a worker‟s skill level. Gonzaga et. al (2006) provide evidence that educational attainment is 

particularly useful as a proxy for skills in developing countries.  

Of 43,705 companies surveyed globally in the 2006-2010 iteration of the Enterprise Survey, 

26.7% of businesses indicated that a skills gap is either a major or severe obstacle to current 

business operations (Bank 2010). In the 2002-2005 iteration of the Enterprise Survey of 66,000 

firms, approximately 14% of firms responded this way. This represents a nearly 90% increase in 

firms indicating that they face a skills gap, confirming that skills gaps are globally becoming a 

more frequent phenomena. The World Bank dataset includes full data for 116 countries which 

enables an international cross comparative analysis of the level of skills gaps. Figure 3 shows a 

global skills gap ranking which identifies the level to which countries are affected by skills gaps. 

The dataset also contains multiyear survey information, shown in the right of the figure, which 

suggests that skills gaps are generally increasing in severity.   
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Evolution of Skills Gaps Severity  

Rank
Country and 

Survey Year  

% of Total Firms Surveyed 

Which Have a Major or 

Very Severe Skills Gap

Rank
Country and 

Survey Year  

% of Total Firms Surveyed 

Which Have a Major or 

Very Severe Skills Gap

Country (Time Interval)

Change in the % of  Firms 

Which Face a Major or 

Very Severe Skills Gap 

1 Brazil 2009 73.03% 59 Mauritania 2006 22.03% Belarus (2002 - 2008) 46.88%
2 Chad 2009 57.33% 60 Croatia 2007 21.64% Kazakhstan (2002 - 2009) 43.91%
3 Belarus 2008 55.31% 61 Sri Lanka 2004 21.33% Russia (2002 - 2009) 39.05%
4 Cape Verde 2009 53.85% 62 Mali 2003 20.78% Cape Verde (2006-2009) 37.52%
5 Kazakhstan 2009 50.18% 63 Bosnia and 20.50% Lithuania (2002 - 2009) 35.62%
6 Russia 2009 48.90% 64 Bulgaria 2009 20.14% Romania (2002-2009) 35.41%
7 Argentina 2006 48.35% 65 Angola 2006 20.00% Moldova (2002-2009) 34.15%
8 Romania 2009 46.21% 66 Bangladesh 2002 19.83% Brazil (2003-2009) 33.42%
9 Mauritius 2009 44.97% 67 Tanzania 2006 18.38% Tajikistan (2002-2008) 32.62%
10 Micronesia 2009 44.12% 68 Timor Leste 2009 18.00% Ukraine (2002-2008) 30.46%
11 Ukraine 2008 43.48% 69 Mongolia 2009 17.96% Uzbekistan (2002-2008) 27.19%
12 Lithuania 2009 43.12% 70 Mozambique 2007 17.95% Cameroon (2006-2009) 27.12%
13 Moldova 2009 42.98% 71 Afghanistan 2008 17.94% Latvia (2002-2009) 26.18%
14 Tonga 2009 42.67% 72 Ethiopia 2002 17.90% Poland (2002-2009) 23.26%
15 Latvia 2009 41.70% 73 Serbia 2009 17.78% Burkina Faso (2006-2009) 22.84%
16 Jamaica 2005 41.57% 74 Togo 2009 17.42% Kyrgyzstan (2002-2009) 21.85%
17 Gabon 2009 41.34% 75 Sierra Leone 2009 17.33% Albania (2002-2007) 20.67%
18 Congo 2009 40.40% 76 Lesotho 2009 17.22% Peru (2002-2006) 18.85%
19 Guyana 2004 40.37% 77 Bhutan 2009 17.20% Armenia (2002-2009) 18.11%
20 Niger 2009 38.67% 78 Ireland 2005 15.63% Slovakia (2002-2009) 17.94%
21 Paraguay 2006 36.22% 79 Fiji 2009 15.24% Czech Rep.  (2002-2009) 16.07%
22 Burkina Faso 2009 35.79% 80 Mexico 2006 15.14% Benin (2004-2009) 14.41%
23 Zambia 2002 35.75% 81 Dem. Rep. of  Congo 14.71% Laos (2006-2009) 14.02%
24 Cameroon 2009 35.26% 82 Madagascar 2009 14.61% Turkey (2002-2008) 13.98%
25 Tajikistan 2008 35.00% 83 India 2006 14.47% Croatia (2002-2007) 12.90%
26 Poland 2009 34.51% 84 Kosovo 2009 14.44% Ecuador (2003-2006) 10.83%
27 Albania 2007 33.88% 85 Nicaragua 2006 14.44% Macedonia (2002-2009) 10.48%
28 Ecuador 2006 33.13% 86 Panama 2006 14.24% Bulgaria (2002-2009) 9.93%
29 Ivory Coast 2009 32.32% 87 Macedonia 2009 14.21% Slovenia (2002-2009) 8.79%
30 Chile 2006 32.06% 88 Burundi 2006 14.07% Chile (2004-2006) 8.14%
31 Uzbekistan 2008 31.97% 89 Spain 2005 13.81% Azerbaijan (2002-2009) 7.82%
32 Peru 2006 31.33% 90 Costa Rica 2005 13.41% El Salvador (2003-2006) 7.27%
33 China 2002 30.73% 91 Swaziland 2006 13.36% Estonia (2002-2009) 6.59%
34 Dominican Republic 30.67% 92 Liberia 2009 13.33% Georgia (2002-2005) 5.52%
35 Estonia 2009 30.40% 93 Guinea Bissau 2006 13.21% Mauritius (2005-2009) 2.05%
36 Malawi 2009 30.00% 94 Slovenia 2009 13.04% India (2002-2006) 2.00%
37 Thailand 2004 29.96% 95 Pakistan 2002 12.76% Honduras (2003-2006) -0.99%
38 Kyrgyz Republic 2009 29.36% 96 Guinea 2006 12.56% Guatemala (2003-2006) -2.12%
39 Guatemala 2006 29.31% 97 Portugal 2005 12.39% Nicaragua (2003-2006) -2.60%
40 Vanuatu 2009 28.91% 98 Azerbaijan 2009 12.37% Hungary (2002-2009) -5.28%
41 Kenya 2003 27.64% 99 Gambia 2006 11.49% Philippines (2003-2009) -6.19%
42 Slovak Republic 2009 27.64% 100 Montenegro 2009 11.21% Tanzania (2003-2006) -6.62%
43 Samoa 2009 27.52% 101 Albania 2005 10.45% Montenegro (2003-2009) -8.79%
44 Venezuela 2006 27.40% 102 Rwanda 2006 10.38% Senegal (2003-2007) -9.77%
45 El Salvador 2006 27.27% 103 Uganda 2006 9.24% Mongolia (2004-2009) -10.91%
46 Georgia 2008 27.08% 104 South Africa 2007 8.96% Lesotho (2003-2009) -12.92%
47 Turkey 2008 26.82% 105 Senegal 2007 8.70% Indonesia (2003-2009) -13.12%
48 Bolivia 2006 26.26% 106 Greece 2005 8.60% Vietnam (2005-2009) -14.07%
49 Honduras 2006 25.46% 107 Vietnam 2009 8.26% Madagascar (2005-2009) -15.87%
50 Colombia 2006 25.40% 108 Nepal 2009 7.34% Malawi (2005-2009) -19.69%
51 Benin 2009 25.33% 109 Hungary 2009 7.22% Uganda (2003-2006) -21.59%
52 Czech Republic 2009 25.20% 110 Germany 2005 6.95% South Africa (2003-2007) -26.52%
53 Laos 2009 25.00% 111 South Korea 2005 6.84% Eritrea (2002-2009) -38.83%
54 Malaysia 2002 25.00% 112 Cambodia 2003 6.57%
55 Armenia 2009 24.06% 113 Indonesia 2009 5.82%
56 Namibia 2006 23.71% 114 Philippines 2009 5.73%
57 Uruguay 2006 23.51% 115 Ghana 2007 4.86%
58 Botswana 2006 22.22% 116 Eritrea 2009 1.68%

Global Skills Gaps Prevalence Ranking

Figure 3 Global Skills Gap Ranking and Evolution of Skills Gap Severity 

Source: World Bank Enterprise Survey 2002 – 20109  

                                                             
9 The skills gap ranking was compiled by taking the ratio of the number of firms who answered Major Obstacle or Very Severe Obstacle to the 
World Bank Enterprise Survey question “Is an inadequately educated workforce No Obstacle, a Minor Obstacle, a Moderate Obstacle, a Major 
Obstacle, or a Very Severe Obstacle to the current operations of this establishment?” to the total number of firms surveyed in each country. In 
selected countries, surveys were carried out in multiple years so that the change in the percentage of respondents reporting skill gaps over time 
can be calculated. In cases where data from multiple years is available, the change in the percentage of firms indicating a skills gap is calculated 
by taking the difference of the percentage of respondents who indicated that their firm is facing a skills gap in the most recent survey from the 
percentage of firms that indicated they faced a skills gap in the initial survey conducted in the country. On the whole, it can be observed that 



11 
 

17.14%

32.68%

22.14%

18.66%

11.16%

7.80%

5.17%

2.52%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

High Income
countries

(GNI per capita
$12,196 or more)

Upper Middle
(GNI per capita

$3,946 - $12,195)

Lower Middle
(GNI per capita  $996

- $3,945)

Low
(GNI per capita $995

or less)

Prevalence and Severity of Skills Gaps by 
Country Income Group

% of firms facing a major or severe skills gap

% of firms surveyed which indicated skills gaps are the most important obstacle to the
operation and growth of their firms

It is clear that several countries are facing severe 

skills gaps, and in many countries the problem is 

getting worse. In Brazil, for example, 73% of firms 

surveyed indicated that an employee skills gap is a 

major or very severe obstacle to their current 

operations, which is an increase of 33.42% in the 

number of firms responding similarly from when 

Brazil was initially surveyed in 2003. Figure 4 shows 

that skills gaps affect upper middle and lower middle 

income countries at a comparatively higher rate than 

high and low income countries. However, businesses 

in High Income countries view skills gaps as more of 

a constraint to their growth and operations.      

Amongst a litany of business climate constraints 

(such as access to finance; access to land; business 

licensing and permits; corruption; courts; crime, theft 

and disorder; customs and trade regulations; 

electricity; labor regulations; political instability; 

practices of competitors in the informal sector; tax 

administration; tax rates; transportation of 

goods, supplies, and inputs), a sizable 

percentage of companies in several countries 

identify skills gaps as the most severe business 

constraint hindering growth and operations.        

Figure 5 indicates that the Middle East and 

North Africa, Latin America and the Caribbean, 

and Europe and Central Asia are the regions 

comparatively most afflicted by skills gaps. 

Figure 6 indicates that in many countries a 

significant percentage of firms identify skills 

gaps as the single most pressing business 

challenge to their firms. For example, in 

Estonia where approximately 30% of firms face 

a major or very severe skills gap, nearly 25% of 

businesses indicated that skills gaps are the most 

severe business constraint to growth and operations.      

                                                                                                                                                                                                    
the majority of countries indicated higher levels of skills gaps. For example, 46.8% more firms in Belarus indicated in 2008 that they now face a 
skills gap relative to when the survey was initially conducted in 2002. 

23.98%

20.29%

19.65%

17.81%

16.50%

15.01%

Prevalence of Skills Gaps by Region
% of firms indicating they face a major or very severe skills gap

Middle East and North Africa Latin america and the Carribean

Europe and Central Asia Africa

East Asia and the Pacific South Asia

Figure 4 Prevalence of Skills Gaps by Region  
Source: World Bank Enterprise Survey 2002 – 2010 

Figure 5 Prevalence and Severity of Skills Gaps by 

Country Income  

Source: World Bank Enterprise Survey 2002 – 2010 
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Level to Which Skills Gaps Hinder Business Growth and Operations

Country and Survey Year

% of firms surveyed which indicated 

skills gaps are the most important 

obstacle to the operation and 

growth of their firms 

Country and Survey Year

% of firms surveyed which indicated 

skills gaps are the most important 

obstacle to the operation and 

growth of their firms 

Estonia 2009 25.64% Mexico 2006 3.51%

Venezuela 2006 25.20% Montenegro 2009 3.45%

Micronesia 2009 23.53% Mauritania 2006 3.38%

Romania 2009 19.04% Macedonia 2009 3.28%

Laos 2009 18.33% Ecuador 2006 3.19%

Tonga 2009 16.00% Indonesia 2009 3.05%

Moldova 2009 15.43% Georgia 2008 2.95%

Bhutan 2009 14.40% Niger 2009 2.67%

Vietnam 2009 14.34% Sierra Leone 2009 2.67%

Slovak Republic 2009 14.18% Congo 2009 2.65%

Vanuatu 2009 13.28% Swaziland 2006 2.61%

Belarus 2008 12.82% Panama 2006 2.32%

Brazil 2009 11.99% Azerbaijan 2009 2.11%

Latvia 2009 11.81% Liberia 2009 2.00%

Croatia 2007 11.53% Uruguay 2006 1.93%

Samoa 2009 11.01% Peru 2006 1.90%

Mongolia 2009 10.77% Rwanda 2006 1.89%

Namibia 2006 10.64% Kosovo 2009 1.85%

Mauritius 2009 10.30% BurkinaFaso 2009 1.78%

Kazakhstan 2009 10.29% Gambia 2006 1.72%

CapeVerde 2009 10.26% Eritrea 2009 1.68%

Poland 2009 9.89% Nicaragua 2006 1.67%

Russia 2009 9.16% Philippines 2009 1.66%

Gabon 2009 8.94% DRC 2006 1.47%

Chile 2006 8.85% Nepal 2009 1.36%

Botswana 2006 8.77% Madagascar 2009 1.35%

Slovenia 2009 8.70% Armenia 2009 1.34%

Lithuania 2009 8.33% Benin 2009 1.33%

Uzbekistan 2008 8.20% Bolivia 2006 1.31%

Turkey 2008 8.16% Senegal 2007 1.19%

South Africa 2007 8.00% Angola 2006 1.18%

Bulgaria 2009 7.64% Ivory Coast 2009 0.95%

Czech Republic 2009 7.60% Tanzania 2006 0.72%

Lesotho 2009 6.62% Hungary 2009 0.69%

Ukraine 2008 6.58% Cameroon 2009 0.55%

Bosnia and Herzegovina 2009 6.37% Burundi 2006 0.37%

Timor Leste 2009 6.00% Uganda 2006 0.36%

Tajikistan 2008 5.83% Ghana 2007 0.20%

Malawi 2009 5.33% Afghanistan 2008 0.19%

Honduras 2006 5.28% Chad 2009 0.00%

Albania 2007 5.26% Guinea 2006 0.00%

Paraguay 2006 5.22% Guinea Bissau 2006 0.00%

Yemen 2010 5.03% Togo 2009 0.00%

Argentina 2006 4.99%

Colombia 2006 4.90%

Mozambique 2007 4.80%

Guatemala 2006 4.79%

Kyrgyz Republic 2009 4.68%

ElSalvador 2006 4.47%

Fiji 2009 4.27%

Serbia 2009 3.61%

Large (100 or more employees) and 

medium size (20-99 employees) firms are 

more likely to identify skills gaps as an 

operational issue than small firms (less 

than 20 employees). However, medium 

and small firms indicate their businesses 

suffer more from lack of employee skills. 

This finding is particularly troublesome for 

regions like the Middle East and Northern 

Africa in which SMEs represent 90% of 

companies regionally employing 40-65% 

of the workforce (Hertog 2010). Similarly, 

in Latin America and the Caribbean SMEs 

account for 95% of businesses; employ 

60% to 70% of the workforce; and 

contribute 20-35% to GDP (Llisterri and 

Garcia-Alba 2008).  

In terms of industries, Figure 8 confirms 

that both manufacturing as well as service 

industries suffer from skills gaps. Firms 

operating in skill intensive industries such 

as accounting and finance as well as less 

skilled industries such as textiles report 

skills gaps. 

Based on this initial descriptive review of 

data from the World Bank Enterprise 

Survey, several trends stand out: skills gaps 

are globally widespread; the prevalence of firms indicating 

they face a skills gap is increasing across country income 

groupings and firms of different size; many firms consider 

skills gaps the most pressing problem their businesses face; 

both manufacturing and service industries are affected in 

skilled and unskilled industries.  It remains a question of 

significant importance globally to determine how skills gaps 

emerge, the impact of skills gaps on firms, and how these gaps 

can be closed. In order to explore these research areas, this 

analysis is structured as follows: section 2 will review the 

current literature on skills formation systems to determine

Figure 6 Level to Which Skills Gaps Hinder Growth and Operations by Country 

Source: World Bank Enterprise Survey 2006-2010  
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Large(100 and over) Medium(20-99) Small(<20)

Prevalence and Severity of 
Skills Gaps by Firm Size

% of firms indicating they face a major or very severe skills gap

% of firms surveyed which indicated skills gaps are the most important
obstacle to the operation and growth of their firms

Figure 7  Prevalence and Severity of Skills Gaps by Size  

Source: World Bank Enterprise Survey 2002-2010  



13 
 

  
 

Figure 8 Prevalence and Severity of Skills Gaps by Industry  
Source: World Bank Enterprise Survey 2002-2010  

complementarities between various disciplines on what constitutes a well-functioning skills 

formation system; Section 3 will discuss the evolving role of governments in human capital 

development; Section 4 discusses the need for a twenty first century conceptual model of 

national skills formation that accommodates traditional skills formation theory, economic 

development, and global macroeconomic trends; Section 5 concludes with a review of ecosystem 

based skills formation models which more effectively, but imperfectly, describe modern skills 

formation systems.     

 

 

 

 

 

 

 

4.55%

8.31%

10.60%

10.62%

10.66%

11.34%

11.37%

11.43%

13.94%

14.60%

16.17%

17.48%
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18.74%
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Sport goods ***

Real estate and rental services ***
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Retail and wholesale trade *

Non-metallic and plastic materials *
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Prevalence and Severity of Skills Gaps by Industry

% of firms surveyed which indicated skills gaps are the most important obstacle to the operation and growth of their firms

% of Total Firms Suveyed Indicating a Major or Very Severe Skills Gap

* Based on comparable data from 
2002-2010 surveys   

** Based on 2006-2010 survey only

*** Based on 2002-2005 survey                          
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Rate of
return to
investment
in human
capital

Age

Preschool
Programs School Post-school Job Training

Lower rates of 
return with age

Higher rates of return 
at younger ages

2. A MULTI-DISCIPLINARY REVIEW OF SKILLS FORMATION THEORY 

 

Skills Formation Theories: Consensus From the Literature on Key Factors for 

Effectiveness 

 

It is generally accepted that a key source of global competitiveness is the skills of a nation‟s 

workforce. Thus, the education and training offered through national skills formation systems 

has a very critical role to play in determining competitiveness. Education practitioners, 

economists, sociologists, and political scientists have all recognized the importance of education 

and training to economic development in various theories of skills formation.  

Education theorists highlight the differences between education and training systems through 

cross-country institutional comparisons with the goal of highlighting best practices, policy 

recommendations, and common issues. However, these analyses rarely go beyond descriptive 

assessments and typically lack an explanation of why and how institutional differences impact 

economic factors.        

Economics-based theories go further in describing the economic impact of various skills 

formation systems. Although primarily focusing on division of labor and quantities of labor in 

relation to productivity, Adam Smith broached upon human capital theory when he 

acknowledged the productivity enhancing impacts of the “dexterity” of workers nearly 200 years 

ago. However, the link between human capital and economic growth was made more specific by 

Becker in the 1960s who observed “Since human capital is embodied knowledge and skills, and 

economic development depends on advances in technological and scientific knowledge, 

development presumably depends on the 

accumulation of human capital (Becker 

1994).” The work of Becker laid the 

foundation for a more comprehensive 

definition of human capital which 

incorporated the knowledge, skills, and 

abilities of individuals. The birth of human 

capital theory characterized education and 

other forms of training as investments with 

long term, economic returns for individuals 

and society as opposed to being 

consumptive expenditures generating 

immediate satisfaction with little to no 

return (Sweetland 1996). In recent years, it has been 

shown that education and training rates of return are 

higher at younger ages and lower the costs of future training, a finding summarized in Figure 9 

that has increased government focus on skills acquisition in early education (Carneiro and 

Heckman 2003). The proposition that education and training later in life is influenced to a large 

Figure 9 Rates of Return to Human Capital Investment 

Source: Carneiro and Heckman (2003) 
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degree by skills development in early life also guides the work of international organizations 

such as the World Bank (Banerji, Cunningham et al. 2010). 

Human capital theory was bolstered by endogenous growth theories which found that human 

capital affects growth and competitiveness by, amongst other things, increasing productivity, 

influencing the rate of domestic innovation, and speeding the adoption of technology from 

abroad
10

. In such models, human capital is equally as important as other physical capital factors. 

In treating human capital as an input factor, however, endogenous growth theories fail to 

accommodate the social component of skills accumulation and technological development. 

Human capital theory also provides a basis to explain the investment of individuals in education 

and training as an optimization problem of balancing discounted expected future income with 

investments in skills accumulation. Because such calculations involve a priori knowledge of 

future income, human capital theory is criticized for overestimating the ability of individuals to 

make rational economic decisions to sufficiently invest in education and training.  

The internal labor markets approach expands upon human capital theory by suggesting 

organizational characteristics requisite for high skills formation: on the job training 

complemented with external training; firm stability; career long training opportunities; and an 

integrated organizational structure that does not impose a strict division of labor. However, the 

generalizability of this theory is hampered in that it was formed to explain the skills formation 

effectiveness of Japanese companies and focuses only on firm-level skilling (Ashton and Green 

1996). The Corporatist theory is an attempt to broaden the generalizability of the internal labor 

market approach by analyzing the German skills formation system. This approach stresses the 

importance of enterprise–based learning and institutional connectivity between educational 

providers, the workplace, and government cemented by regulatory intervention (Streeck 1989; 

Streeck 1991). The Corporatist literature may lack generalizability due to its focus on Germany. 

Furthermore, the economic success of middle income countries with institutionally fragmented 

enabling environments suggests that there may be alternative institutional structures equally as 

effective at skills formation as the German model.           

The sociological theories of capital formulation highlight that firms and markets exist within 

larger social structures. The business systems approach maintains that business structures and 

forms are influenced by institutional, historical, and cultural factors which may require skills that 

are culturally specific (Whitley 1992). The societal approach further claims that skills formation 

is influenced by a variety of factors such as education provision, organizational structure and 

management styles, industrial relations, and class structure with no particular factor having more 

importance over another (Maurice, Sellier et al. 1986). The biggest weakness in the sociological 

theories is that they cannot pinpoint why particular national skills systems are more effective 

than others since they stress equal importance of the institutional factors for skills formation.  

 

                                                             
10 See , for example, Benhabib and Spiegel (1994), Mankiw, Romer et al. (1992), Lucas (1988)  
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The political science influenced new institutionalist approach stresses the alignment of policy 

and institutions in creating high skill formation systems. Much as human capital theory does, the 

new institutionalist approach stresses the importance of sufficient levels of firm-level and 

individual incentives to foster high skills formation (Finegold 1991; Finegold 1999). However, 

political science theories fail to accommodate the social context of skills formation and provide 

little information on transitions between equilibria states.  

 

The table below summarizes the main theoretical approaches to skills formation while 

highlighting key arguments and limitations.  
 

Theoretical Approach Key Arguments and Approaches Limitations 
Education-based Theories   

Educationalist  
 
Representative Source 
(Caillods 1994) 

 Focuses on effective institutional architecture and ways in 
which education and training is delivered 

 Identifies best practices, common problems, and policy 
recommendations through cross-country institutional 
comparison 
 
 
 
 

 Hard to identify converging trends due to country 
differences and many institutional actors 

 Assumes link between economic performance and 

education/training provision 

  Does not draw links between particular institutional 
architecture and economic development  

 Assumes economy/society benefit from skill formation 
regardless of business or socioeconomic  conditions 

Economic Theories   

Human Capital 
(Becker 1994) 

 Education and training are investments with future payoffs, 
similar to investments in physical capital 

 Economic link with education and training is contingent on 
prevailing institutions and technology 

 Individuals/firms respond to individual incentives and 
optimization of discounted future income to calibrate 
educations and training investments: general training is 
funded by employees but specific training may be shared 

 Convergence theory extends human capital theory to the 
societal level: industrialization requires an educated 
workforce and an effective education system  but countries 
converge towards a range of alternatives ; Technological 
change requires a constant increase in skill levels 

 Insufficient investment in education and training in a free 
market environment may be due to market failures: not 
enough funds for loans for individuals to obtain 
education/training, reduced incentives for 
education/training investments if employees fear insecure 
about employment or labor market leading to externalities 
such as lower innovation, decreased experience sharing, 
suboptimal growth; individuals and firms underestimate 
the benefits of training    

  Regards human capital as an input factor, it misses the 

social context of skill and technology development 

 Endogenous growth models treat human capital 

formation and training as externalities and a form of 

physical capital 

 Individuals expected to make difficult economic 

calculations about their optimal training/education taking 

into account their future economic payoffs 

 Social conventions might drive education/training 

decisions more than economic rationalization: 

acceptability of qualifications in the workplace depends 

on social norms;  Skills accumulation can reflect gender 

differences  

 Skill formation is influenced by organizational context: an 

institutional culture of short termism and poor industrial 

relations, for example, can influence the types of skills 

demanded 

  Theory is mostly applicable at the individual level 

requiring additional sociological theories to extrapolate 

to the societal level 

Internal Labor Markets 
(Koike and Inoki 1990) 

 Several organizational characteristics are necessary for high 
skill formation: on the job training complemented with 
external training, firm stability, career long opportunities 
for skills development, and an integrated organizational 
structure 

 Breadth and Depth of skills necessary for high productivity: 
Breadth is the ability to perform a variety of tasks; Depth is 
the ability to deal with problems and adjust to technology 

 Based on Japanese companies - generalizability is 
questionable since theory does not consider other 
corporatist training institutions such as in Europe 

  Exclusiveness of internal markets leaves many outside 
the skills formation system leading to low productivity 
outside select economic sectors depending on external 
training institutions 

 Theory is confined to the enterprise level 
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Corporatist 
(Streeck 1989)  
(Streeck 1991) 

 Developed to explain the effectiveness of training within 
European corporatist systems  

  Key to economic competitiveness is efficient , high-
volume, diversified, quality production supported by strong 
institutions 

 Countries which combine regulatory, cooperative, and 
redistributive institutions are likely to be more productive 
than laissez-faire approaches 

 Schools separated from industry fail to motivate workers to 
acquire work skills; Workers need socialization in the world 
of work and benefit from learning by doing 

 Widened internal markets approach by stating that 
regulation of firms is necessary particularly outside large 
scale internal labor markets 

 When examining a country’s training system must look at 
level of general education, how much of skills formation 
occurs in firms, regulation and regulatory institutions for 
training; Less emphasis placed on firm stability and career 
long employment than Internal Labor Markets Approach 

 Rooted in distributive justice in that political stability in 
advanced, industrialized countries requires high-wage, 
equality based economies, thus countries require high 
skills, high value added production; government 
expenditure on training based on political commitment to 
equality circumvents under spending on training by 
individuals due to the difficultly of economically 
rationalizing training investments  

 Examples and empirical proof come from Germany 
bringing into question generalizability 

 In some countries with state-led macroeconomic 
planning, governments have been successful in obligating 
firms to provide training without strong institutions 

 Assumes that diversified, high quality production is more 
competitive than other production orientations despite a  
lack of empirical evidence that firms which operate in low 
skilled economies or sectors are less competitive 
 

Sociological Theories   

Business Systems 
(Whitley 1992) 

 Structure and form of businesses vary between societies 
shaped by institutional, historical, and cultural context 

 Various business structures/forms are effective in 
accumulating capital, although some are more effective  

 Different institutional contexts encourage different forms 
of business and market organization: capital can be 
accumulated and productivity increased by different 
combinations of skills and different skills levels 

 Skills required in business may be culturally specific and 
social formation of skills may differ 

 May be possible for a variety of national education and 
training systems to satisfy the requirements of production 
systems at different levels of development 

 Clear differences in the skills demand from industries which 
emerge at different stages of development, substantial 
variation in how skill needs can be met  

  Much of the evidence comes from Asia in which familial 
or personal loyalty are the basis for organizational 
structure and skills formation 

Societal  
(Maurice, Sellier et al. 1986) 

 Education provision, organizational structure, industrial 
relations, and class structure shape skills formation; no 
single factor is more important 

 

 Approach gives equal weight to organizational structure, 
education system, industrial relations in relation to skills 
formation 

 Cannot explain why some national systems of skill 
formation are more effective than others but points to 
the system as a whole 

 Does not explain if one institution is more important than 
another at different stages of development 

Political Science theories    

New Institutionalist  
 
Representative Source 
(Finegold 1991) 

 Policies and institutions combine to create high skills 
systems 

 Under certain conditions it may be rational for a firm to 
pursue a low skills strategy if there is a focus on short-term 
results, poor labor relations, skill shortages 

 Hard to analyze the transition between equillibria 

 In explaining the social element of skills formation, 
difficult to explain the process of change except as the 
difference between equilibria by exogenous factors 
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 Individuals facing short-term business orientation, lack of 
job security, limited marginal return to education opt for 
low levels of education and training 

 High skills economies occur when companies engage in 
high skill production orientation, provide training, 
incentivize performance, and there are sufficient returns to 
education to warrant training/education investments  

 Explains source of  problems faced by countries with a 
desire to upgrade their economies but lack the institutions  

 

Table 1 Summary of Skills Formation Theories  

Source: Adapted from Ashton and Green (1996) 

Based on this analysis, there is no single theory which adequately explains the complexities of 

the national and individual skills formation. However, several commonalities
11

 amongst these 

theories emerge:   

 

 High skills production systems are associated with competitiveness and strong economies; 

but low skills alternatives may be necessary given constraints to higher level skills formation;   

 Sufficiently high levels of general education are required by the workforce for higher skill 
production;  

 Effective institutions that prevent market failure related underinvestment in skills, provide 
adequate regulation, and coordinate stakeholders are key elements of effective skills 

formation systems;   

 There is no one ideal national education and training system architecture that can satisfy the 

needs of all production systems; The optimal form is shaped by social, historical, cultural, 

and organizational factors, as well as level of economic development; 

 Without sufficient systemic incentives or in the presence of labor market constraints both 
individuals and firms underinvest in education and training.   

 

Stages of Economic Development and Skills Formation 

 

Underscoring the linkage between skills formation, economic development, and institutional 

strength described by existing skills formation literature, development economists have advanced 

theories of stages of development that describe how specific levels of human capital are 

influenced by industrial development patterns typically present at various stages of economic 

growth. These theories serve as prescriptive guidance for broadly specifying national education 

and training needs at various stages of development as well describe changes in human capital 

requirements as economies become more competitive.  

 

Porter‟s model, shown in figure 10 below, describes how economies follow a stage of skills 

formation corresponding with a certain level of economic growth and development. Porter‟s 

model is premised upon the assumption that as countries move from resource-based to more 

competitive, knowledge-based economies they face similar challenges and priorities
12

. 

According to the model all countries start as low income, primarily agrarian based economies in 

                                                             
11 Trends which appear or are implied by a minimum of three of the 7 skills formation theories presented   
12 GDP per capita is highly correlated to the World Economic Forum Competitiveness Index score. The author’s calculations find that GDP per 
capita level explains 71% of the variability in the Competitiveness Index score based on 138 country observations. This supports the intuition 
that as country income increases competitiveness also generally increases. Extrapolating the linkage between economic development and skills 
formation, this suggests that skills formation is intrinsically linked to competitiveness.  



19 
 

Economic Development Phase and 
Source of Competitiveness

Key Government Economic 
Policy Priorities

Firm-level Competitive Environment 
and Innovation Capacity Education and Training Priorities

Low Income Countries
• Factor –driven, resource  based 

growth
• Cheap labor/natural resources and 

mobilization of land, primary 
commodities, and unskilled labor

• Low cost of production, low wages, 
and access to external markets

• Overall political and 
macroeconomic stability 

• Improving transportation 
and communications 
infrastructure

• Full employment as 
agriculture sector declines

• Keeping labor costs low

• Produce commodities or 
simple products with long-
standardized technology 

• Compete on price and lack 
direct access to consumers 

• Limited role in the value 
chain, focused on 
assembly, labor-intensive 
low value-added 
manufacturing and 
resource extraction

• Universal basic education
• Low-level vocational skills
• Disciplined work habits
• Training of business managers
• Establishment of a training authority 

with employer participation

Middle income transition requires a sufficient foundation of efficiency, transparency, and competitive pressure necessary to improve productivity

Middle Income Countries
• Investment-driven growth
• High quality, technologically 

advanced, flexible 
production using imported 
technology

• Attraction of foreign capital 
and technology to support 
economic growth

• Improvements in 
infrastructure

• Regulatory enablers 
(customs, taxation, 
company law) to allow 
global integration 

• Reduction of red tape and 
improved the legal system 

• Development of local 
financial markets 

• Export manufacturing and 
outsourced service exports 
of high value added goods 
and services

• Technology/designs still 
imported through licensing, 
JVs, FDI, and imitation

• Companies extend 
capabilities more widely in 
the value chain

• Universal secondary education for literacy 
and numeracy, language, mathematics, 
and science skills 

• Deepened vocational and technical 
education for post-secondary technicians

• Life-long learning 
• Enterprise-based training for SMEs
• Private training provision
• Develop managerial capacity
• Strengthened training authority to 

administer skills development funds

High income transition requires direct government involvement in fostering a high rate of innovation, through public as well as private investments in research and 
development, higher education, and improved capital markets and regulatory systems that support the start-up of high-technology enterprises. 

High Income Countries
• Innovation-driven growth
• High rate of innovation, 

adaptation, and 
commercialization of new 
technologies

• Production of innovative 
products and services 

• Knowledge-based 
economies that generate 
technological innovation

• Emergence of world-class 
research institutions 

• Dynamic  R&D) sector 
linking higher education 
and innovative firms

• Venture capital availability
• Improving supply of 

scientists and engineers
• Sophisticated demand 

conditions and intense 
local competition

• Companies innovate at the 
world technology frontier, 
develop unique product 
designs, sell globally

• Low reliance on foreign 
technology 

• Decentralized and flexible 
organizational structures 

• Highly developed education with high 
rates of science-based learning in general 
education 

• Technical education in engineering 
specializations

• Occupation-specific training provided 
privately, either within enterprises or 
through trainee-financed private training 
providers

• Complete professionalization of 
management with a break from family 
orientation

which the primary sources of competitive advantage are cheap labor and natural resources. 

Economic development is a process of “successive upgrading, in which businesses and their 

supporting environments co-evolve, to foster increasingly sophisticated ways of producing and 

competing (Porter, Sachs et al. 2002).” The model illustrates that human capital requirements 

increase as countries become more developed, as industry structures become more diversified 

and competitiveness oriented, and as firms move from smaller patriarchal family structures to 

larger size firms.   

 
Figure 10 The Role of Education and Training at different Stages of Economic Development  

Source: Adapted from Porter, Sachs et al. (2002) and Bank (2004)13 

Low income countries produce simple, low value added products using established technologies 

requiring only basic skills and low level technical skills
14

. During this stage of development, 

                                                             
13 One exception to this typology acknowledged by Porter (not shown) concerns the transition of command economies to market economies. 
Command economies had highly specialized education and training systems focused on single enterprises that prepared individuals to the 
intermediate level for highly specific roles. Reform of such education and training systems involves consolidation of institutions and reduced 
enrollment, expanding  previously narrow program offerings to include market-oriented subjects; adult retraining for those displaced by 
structural adjustments; active labor market policies to facilitate labor mobility across sectors; and development of private training markets. 
14 There is not a commonly agreed international typology or framework for describing the knowledge, attitudes, and skills required in the 

workplace. At the firm level and in government policies a generic approach that stresses development of transferrable basic skills, personal 

attitudes, and competencies required for most jobs in addition to workplace specific, technical knowledge and skills is common (Stasz, C. 

(1997). "Do Employers Need the Skills They Want? Evidence from technical work." Journal of Education and Work 10(3): 205 — 223. In many 
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educational and training priorities include universal basic education, low-level vocational skills, 

disciplined work habits, and training of business managers. As shown in Figure 4 in the 

introduction, although firms in low income countries report relatively high levels of skills gaps, 

few firms cite skills gaps as the most important obstacle which their business faces. This would 

tend to support the Porter model claim that the competitive environment in low income countries 

can make do with minimal levels of basic and technical skills, a scenario which has been 

described as a low skills equilibrium. The goal of low income countries is to establish a 

sufficient base of efficiency, transparency, and competitiveness to make the transition to middle 

income status.  

 

Middle income countries in the investment driven growth stage are concerned with creating 

business friendly enabling environments to attract foreign direct investment. Companies in 

countries at this stage engage in JVs, licensing, and other business relationships which allow 

them to access foreign technologies. Accessing more sophisticated technology facilitates more 

sophisticated export-oriented production of higher value added goods and services.  The 

increasing sophistication of the production base increases demand for skilled employees at the 

expense of unskilled or low skilled production workers as human capital becomes more 

important. As shown in the introduction, middle income countries report the highest levels of 

skills gaps suggesting that market failures in human capital formation are rampant at this level of 

development as education and training institutions struggle to keep pace with economic 

growth
15

.  The number of businesses reporting that skills gaps are the most important business 

obstacle they face more than doubles as countries progress from low income to middle income. 

Education and training priorities include universal secondary education for literacy and 

numeracy, language, mathematics, and science skills; vocational and technical education for 

post-secondary technicians; and increased emphasis on upskilling through life-long learning; 

enterprise-based training for SMEs; private training provision; and further development of 

managerial capacity. The transition to a high income country requires significant government 

commitment to fostering innovation, enhancing the quality of education systems, improving 

capital markets, and improving the regulatory environment for business.  

                                                                                                                                                                                                    
analyses, attitudes or personality traits are considered soft skills; while job specific, technical skills are referred to as hard skills. Many countries 

have set about trying to establish the basic skills, personal attitudes, and competencies required for success in the workplace as well as to 

ensure alignment between the national education and training systems with the needs of the labor market. For example, the U.S. Departments 

of Labor and Education formed the Secretary's Commission on Achieving Necessary Skills (SCANS) to study the skills required by workers for 

success in high performance workplaces.  Stasz (1997) finds a great deal of overlap between the basic skills, personal attitudes, and 

competencies identified by SCANS and those skills codified in national skills strategies and similar studies in other countries such as England, 

Scotland, Australia, and New Zealand. A detailed description of the SCAN competencies, basic skills, and personal qualities are shown in the 

appendix. For the purposes of this analysis, the SCANS competencies, skills, and personal qualities will be used as a working definition for the 

transferrable competencies, basic skills, and personal qualities required for most jobs to varying degrees internationally. This analysis defines 

technical skills as the technical ability to use methods, procedures, processes, tools, techniques, and specialized knowledge to perform specific 

tasks (Peterson, T. O. and D. D. V. Fleet (2004). "The ongoing legacy of R.L. Katz: An updated typology of management skills." Management 

Decision 42(10): 1297 - 1308. 
15 One interesting paradox which is shown quantitatively in Figure 4 in the introduction and also noted by Lall (1999) in comparing middle 
income countries to higher income countries is that the wealthiest countries with the most developed human capital base are more concerned 
with human capital problems than middle income countries. The author’s calculations show that 11.6% of businesses in high income countries 
view skills gaps as the most significant business obstacle their business faces, as opposed to 7.5% of businesses in upper middle income 
countries and 5.17% of businesses in lower middle income countries.      
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High income countries are knowledge-based economies focused on innovation. Linkages 

between higher education institutions, industry, and capital markets are focused on 

commercialization of technology. Firms in high income countries are decentralized and compete 

globally based on innovative products and designs produced with domestically incubated 

technologies. At this stage of development, the significant demand for more advanced skills and 

technical abilities requires a well-developed education and training system offering science-

based learning in general education; technical education in engineering specializations; 

occupation-specific training provided privately, either within enterprises or through trainee-

financed private training providers; complete professionalization of business management.   

 

Porter‟s Competitive Advantage of Nations, the work in which he advanced the stages model of 

development, has been criticized in over 50 published articles as theoretically weak, 

methodologically flawed, and based on flawed empirical propositions (Davies and Ellis 2000). 

However, his stages model of development has not received any substantive criticism and is 

generally accepted as a cross disciplinary theory that is a useful framework for empirical work 

and national policy prescription
16

. One minor theoretical weakness is the way in which Porter‟s 

model jumps from the industry competitive environment to education and training needs without 

defining specific skills and technological capabilities necessary with much specificity.  

 

Lall (1999) goes a bit further than Porter in describing the typical human capital profile and 

education and training status at different stages of economic and industrial development. He 

suggests that basic skills, personal attitudes, and competencies developed through formal 

education and training must be complemented with specific technology-based experience to 

develop technical skills. He maintains that industrial sophistication and competitiveness are 

derived not from formal education and training but the “practical experience of mastering, 

adapting, and improving specific technologies (Lall 2000).” In much the same way as Porter, 

Lall posits that skills formation must occur in a supportive environment that is economically 

stable, receptive to investment, and which has an export orientation complemented by open 

internal markets.  

                                                             
16

 Porter’s stages of development model is used, for example, by the World Economic Forum in deriving its Global Competitiveness Index 
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Level/Pattern of Industrial 
Development

Basic skills, personal attitudes, 
and competencies 

Technical Skills

Low Income Countries
• Low level 
• Simple assembly and processing
• Domestic market focus

• Basic literacy 
• Simple technical and managerial training
• Practically no in-firm training except informal 

on-job learning

• Ability to master assembly technologies, copy 
simple designs, repair machines

• Many activities operate well below world best 
practice levels of technical efficiency

Human Capital Profile

Lower Middle Income
• Intermediate level
• Export-oriented activities  light industry
• Local linkages in low-tech products

• Good secondary and technical schooling and 
management financial training

• Low base of engineering and scientific skills
• In-house training mainly by export-oriented 

enterprises
• SMEs have low skill levels

• World-class assembly, layout, process 
engineering and maintenance in export

• oriented industries. 
• Capability to undertake minor adaptations to 

processes and products. 
• Little or no design/ development capabilities
• Technology institutions weak

Upper Middle Income
• Deep industrial structure but mainly inward-

oriented
• Technological lags in many activities

• Broad but often low quality schooling, 
vocational, and industrial training 

• Broad engineering base
• In-house training lagging
• Training institutes de-linked from industry
• Management and marketing skills weak
• SMEs have some modern skills

• Process mastery of capital and skill intensive 
technologies, but with inefficiencies

• Considerable backward linkages
• Significant adaptation of imported technologies
• Little innovation
• Low linkages with universities and technology 

institutions

High Income
• Advanced and deep industrial  structure
• Many world-class  activities
• Own design and technology base

• Excellent quality schooling and industrial 
training

• High levels of university trained managers,
• engineers, and scientists
• Training institutes responsive to industrial needs
• Large investments in formal and informal in-firm 

training 
• SMEs have high skill levels and competence

• Ability to monitor, import and adapt state of art 
advanced technologies

• Good design and development capabilities in 
sophisticated technologies. 

• Deep local linkages with suppliers, buyers, 
consultants, universities, and technology 
institutions.

Lall‟s model, shown below in Figure 11, assumes that, as countries become more developed and 

competitive, they require higher levels of human capital. For economies at lower levels of 

development, economic gains and improved competitiveness requires developing basic skills and 

more professional managers while concurrently developing human capital capable of handling 

more complex forms of information and technology.  

 

Figure 11 Human Capital Requirements at Different Levels of Economic Development  
Source: Adapted from Lall (1999)  

At the middle income stage countries must develop intermediate level skills complemented by 

technical skills that enable playing a greater role in the production value chain. High income 

countries have advanced education and training systems and are focused on creating innovation 

ecosystems due to advanced technical skills. Thus, as industry grows more complex, the 

challenge to produce higher levels of human capital becomes critically important to the 

development of countries. Lall also goes one step deeper by conceptualizing an idealized human 

capital profile required at advanced stages of economic development shown in Figure 12. This 

contribution serves to highlight the varying skill requirements at different levels of an 

organization while suggesting that skills gaps can occur simultaneously at multiple levels of an 

organization. Such an occupational pattern of skill gaps was found, for example, in the UK 

where the largest skill gaps are amongst managers, production and process operators, sales, 

'other' manual, and administrative /secretarial occupations(Campbell, Baldwin et al. 2001). 

 

The Lall model arrives at much the same conclusions as the Porter model: as countries develop 

economically and become more competitive, the demand for higher levels of human capital both 
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in terms of basic skills developed through formal education and training and specific technical 

  
 

Figure 12 Skill Profile Requirements by Organizational Level  
Source: Adapted from Lall (1999) 

skills becomes stronger. In relating the idealized human capital requirements for particular 

patterns of industrial development, however, Lall neglects an important theoretical link which 

would have made this model more complete: he fails to build a bridge between the ideal human 

capital profile (Skills demand) and specific education and training mechanisms (skills supply) 

appropriate for building such skills at each stage of economic development. This connection 

would provide countries a prescriptive guide to align education and training systems with 

industry needs at various stages of economic development. An ideal model would combine the 

Porter and Lall models to relate stage of economic development, the typical human capital 

profile corresponding to the industry competitive environment, and education and training 

priorities so that there is alignment between skill demands and the education and training 

systems that supply such skills. An attempt to do this is shown in Figure 5. Figure 5 shows, 

similar to the rapid development of East Asian economies, that industrialization and skill 

accumulation are achieved by expansion of the education system alongside the upgrading of the 

skill intensity of economic activities. This approach reduces the technology gap with advanced 

countries while raising the demand for higher levels of human capital and concurrently providing 

the education and training required for economic development (Mayer 2000).                          

 

Worker Level

• Better educated and trained workers (in particular numeracy and IT skills) to accommodate evolving technology 

• Greater flexibility in skills and work attitudes, leading to more efficient and cooperative team work and multi-skilling, 
ability to manage new technologies, and ability to suggest product/process improvements 

• Continuous upgrading and retraining of employees. Greater range of specialized training institutes for particular 
technologies, operated by industry, associations, the government and international consortia

Technical and 
Supervisor Level

• As above, plus more training for team-working, handling computer aided manufacturing methods, operating total 
quality management and continuous improvement systems, feeding back product and process improvements, liaising 
with engineering and development departments

• The provision of proper incentives for implementing the best technologies and work practices

• Highly-trained engineers with knowledge of industrial technologies and needs, capable of advanced product and 
process design, quality management, estimating reliability and cost in new activities, interacting with and helping 
vendors and subcontractors, using research results and drawing upon technology institutes for improvements

Management and 
Marketing Level

• Highly trained managers able to launch and operate ‘flatter’ systems with more intense interactions with suppliers and 
buyers, keep pace with globalization, absorb and act upon information, and invest in innovation and marketing

• Ability to change traditional human resource management and development policies  to take account of new demands 
on skills and team-working, providing incentives for improvement and productivity, and give opportunities for 
continuous training and learning

Innovation Level 
(R&D)

• Scientists and engineers able to absorb and build upon the most advanced technologies, design and test new products 
and processes, interact with research laboratories and keep track of relevant developments in basic science. 

• Science and technology support institutions have to be better equipped and staffed, and provided the motivation to 
conduct research relevant to industrial needs and to establish close linkages with the industrial sector.

Organizational Level Skill Profile Requirements at Advanced Stages of Development
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Figure 13 Desired Human Capital Profiles by Development and Corresponding Education and Training Priorities  

Source: Author‟s synthesis of the Porter and Lall models of skill formation  

Given the link between a country‟s level of 

economic development and human capital 

formation, the Porter and Lall models imply that 

the industries, product level choices, and level of 

integration into the value chain of businesses are 

constrained by the skills of the national 

workforce. One model which relates particular 

skills levels and the ability to compete in certain 

industries is the Puttick Grid. The Puttick Grid 

shows that the industry which firms choose to 

compete in is highly related to the skills of the 

workforce at their immediate disposal (Bonser, 

Daniel et al. 2006).    

The Puttick Grid, shown in Figure 14, places 

companies or industries on a matrix based on two 

criteria: 
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Basic skills, personal attitudes, 
and competencies 

Technical Skills

• Basic literacy 
• Simple technical and managerial training
• Practically no in-firm training except informal 

on-job learning

• Ability to master assembly technologies, copy 
simple designs, repair machines

• Many activities operate well below world best 
practice levels of technical efficiency
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• Good secondary and technical schooling 
and management financial training

• Low base of engineering and scientific skills
• In-house training mainly by export-oriented 

enterprises
• SMEs have low skill levels

• World-class assembly, layout, process 
engineering and maintenance in export

• oriented industries. 
• Capability to undertake minor adaptations to 

processes and products. 
• Little or no design/ development capabilities
• Technology institutions weak

• Broad but often low quality schooling, 
vocational, and industrial training 

• Broad engineering base
• In-house training lagging
• Training institutes de-linked from industry
• Management and marketing skills weak
• SMEs have some modern skills

• Process mastery of capital and skill intensive 
technologies, but with inefficiencies

• Considerable backward linkages
• Significant adaptation of imported 

technologies
• Little innovation
• Low linkages with universities and 

technology institutions
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e • Excellent quality schooling and industrial 

training
• High levels of university trained managers,
• engineers, and scientists
• Training institutes responsive to industrial 

needs
• Large investments in formal and informal 

in-firm training 
• SMEs have high skill levels and competence

• Ability to monitor, import and adapt state of 
art advanced technologies

• Good design and development capabilities in 
sophisticated technologies. 

• Deep local linkages with suppliers, buyers, 
consultants, universities, and technology 
institutions.
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Education and Training Priorities

• Universal basic education
• Low-level vocational skills
• Disciplined work habits
• Training of business managers
• Establishment of a training authority 

with employer participation

• Universal secondary education for 
literacy and numeracy, language, 
mathematics, and science skills 

• Deepened vocational and technical 
education for post-secondary 
technicians

• Life-long learning 
• Enterprise-based training for SMEs
• Private training provision
• Develop managerial capacity
• Strengthened training authority to 

administer skills development funds

• Highly developed education with high rates 
of science-based learning in general 
education 

• Technical education in engineering 
• Occupation-specific training provided 

privately, within enterprises or through 
trainee-financed private training providers

• Complete professionalization of 
management and break from family 
orientation

High

Low

High Low

U
n

ce
rt

ai
n

ty

Product Complexity

Super Value Goods Fashion / Spares

Consumer Durables Commodities

Figure 14 Puttick Grid Sector Classification                    
Source: Bonser, Daniel et al. (Bonser, Daniel et al. 2006) 
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 Uncertainty: Driven by changes in factors such as specification, quality, process reliability, 

level of demand, external influences (e.g. politics, weather), fashion changes, supply 

changes, competitors‟ actions etc., which typically cannot  be forecast with certainty;  

 Complexity: Determined by numbers of products and variants (including customization), 

layers in bills of material, tiers in supply chain, purchased items, suppliers, contractors, 

processes, and transactions.  

For the purposes of this analysis, the Puttick Grid reflects the increasing complexity of skill 

requirements as a firm moves from less competitive, low value-added industries to operating in 

high value, highly competitive, knowledge-intensive industries. Figure 15 shows that as firms 

move from competing in commodity-based industries to competing in more knowledge-intensive 

industries, higher levels of skills are required.   

 

 

Figure 15 The Relationship Between Industry Complexity and Skills Requirements  

Source: Hogarth and Wilson (2001) 

By combining the logic of the Porter, Lall, and the Puttick Grid, low income countries, due to 

their low level of skills formation, would tend to specialize in commodity industries; middle 

income countries, with intermediate levels of skills formation, would likely produce Fashion / 

Spares and consumer durables; High income, and likely upper middle income, countries with 

access to more sophisticated skills would specialize in knowledge-based, innovation-driven 

industries. Puttick‟s research also demonstrated that industries in the  “super value” quadrant 

have a tendency to gradually revert back to the “commodity” quadrant (Bonser, Daniel et al. 

2006). This tendency supports the emphasis of the Porter and Lall model on creating an 

Product Market Skill Requirements

Super Value Goods
• Highly complex products, specific requirements 
• Leading edge technology; strong design and development
• Product  lifecycle is long, with up-grading and re-fitting common
• Differentiation is based on fitness for purpose and service support
• Example Industries: Aerospace, defense, heavy electrical equipment 

and railway equipment

• High technical skills on project, research and development
• Organizational and conflict management to generate liberal ideas
• Freedom for innovation and creating solutions aimed at designing and 

improving product market position 

Consumer Durables
• Medium term lifecycle with a strong focus on a second hand market
• Effective supply of defined product range; brand management
• Value for money and availability are important differentiators
• Example Industries: automotive, white goods, and machine tools 

• Skills to balance solutions between conflicting customer expectations 
and system demands 

• Skills coupled with flexibility of technology to enhance teamwork in 
pursuing complex solutions that minimize waste and rework

• ICT/technician skills for product changeover, re-setting, and re-
programming

Fashion / Spares
• Suddenly high demand, rapid depreciation and rates of obsolescence
• Products suddenly needed and demand is immediately fulfilled
• Emotional appeal and time to market within a limited window of 

opportunity are key methods of differentiation
• Example Industries: food and drink, cosmetics, mobile phones, 

contractors

• Skills and the motivation to respond to new ideas and new 
opportunities adaptable to resource and logistics requirements

• Logistics is a crucial component  to control costs and  manage 
information

Commodities
• Consumables which can be recycled such as simple components, paper, 

primary metals and glass
• Low cost supply to wide customer base
• Price is the key differentiator of commodity products

• The aim is to minimize cost of firm’s production and operation, thus 
the need to employ unskilled workers who are complemented by large 
investments in process lines, integrated systems, and high levels of 
automation 

• Preventative maintenance and rapid system fault diagnosis are crucial 
to success
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innovation ecosystem and developing R&D capabilities at more advanced stages of economic 

development. The capacity for innovation is essentially a safeguard against the erosion of 

competitiveness due to the gradual commodification of an economy‟s constituent industries.    

The development economics approach to skills formation based on stages of economic 

development adds four propositions to complement the more generalized theories of skills 

formation previously discussed:   

 National education and training system needs progressively increase as economies 

develop and human capital intensive industries emerge; Countries must ensure alignment 

between the education and training system and industry needs to enable economic 

development;  

 As countries develop economically and become more competitive with greater reliance 

on technology, the demand for higher levels of human capital both in terms of basic skills 

developed through formal education and training and specific technical skills becomes 

stronger; Skill supply influences the amount and degree of sophistication of technology 

which can be adopted and efficiently used, while in turn the amount and sophistication of 

newly introduced technology impacts the demand for skills; 

 There are different skills needs at various levels throughout an organization, suggesting 

skills gaps or other human capital deficiencies could occur at various levels of an 

organization in an environment where education and training institutions are struggling to 

keep pace with economic growth;   

 The level of national skills formation serves as a binding constraint for industrial 

sophistication of economies: low income countries, due to their low level of skills 

formation, would tend to specialize in commodity industries; middle income countries, 

with intermediate levels of skills formation, would likely produce Fashion / Spares and 

consumer durables; High income, and likely upper middle income, countries with access 

to more sophisticated skills would specialize in knowledge-based, innovation-driven 

industries.   

The data from the World Bank Enterprise Survey provides an empirical means to stress test some 

of the propositions advanced by development economists. One of the main assertions advanced 

is that a country‟s level of economic development serves as a pull factor that determines human 

capital accumulation. Figure 8 shows that the average years of education
17

 for production 

workers increases with economic development which is consistent with the Porter and Lall 

models that says economic development and level of competitiveness increases demand for 

higher levels of human capital. It can be seen that upper-middle income countries have a notable 

increase in the quantity of workers with 7-9 years of education; lower middle income countries 

have a larger base of workers with 4-6 years of education; and low income countries have a 

higher incidence of workers with 0-6 years of education. Figure 9 shows that this finding not 

                                                             
17

 As discussed in the introduction, many labor force surveys utilize educational attainment as a proxy for a worker’s skill level.   
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only applies to the education level of production workers. The average education of workforce at 

all levels
18

 increases along with economic development and higher levels of competitiveness: 

High income and upper-middle income countries have large bases of skilled workers with 10 or 

more years of education; lower middle income have a higher portion of workers with 9 years or 

less of education
19

.  

 

 

Figure 16 Average Years of Education for Production Workers by Stage of Economic Development  

Source: World Bank Enterprise Survey 2006-2010  

     

                                                             
18 Though omitted from this analysis, statistics from the World Bank Enterprise Survey also reflect increased levels of educational attainment 
with economic development by the most senior manager of surveyed firms. This suggests a professionalization trend amongst management as 
country income and competitiveness arises as suggested by the Porter and Lall models.  
19 As will be discussed later, there is a gender element to education and training attainment as a substantial portion of workers with less than 6 

years of education are female. These statistics point to educational access issues in countries where female labor inclusion was limited do to 

socialcultural or economic factors.  
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Figure 17 Average Education of Workforce by Stage of Economic Development 

Source: World Bank Enterprise Survey 2002-2005 

3. THE EVOLVING ROLE OF GOVERNMENTS IN SKILLS FORMATION 

 

The Increasing Role of Government Intervention and the Emergence of Institutionalist 

Approaches in Skills Formation 

Wade (1992)  describes several essential economic functions of governments according to neo-

classical economics: 1. Maintain macroeconomic stability; 2. Provide high fixed cost physical 

infrastructure; 3. Supply public goods such as national security, education, basic research, etc.; 4. 
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Contribute to the development of institutions for improving the markets for labor, finance, 

technology etc.; 5. Offset or eliminate price distortions which arise in cases of demonstrable 

market failure; 6. Redistribute income to the poorest in sufficient measure for them to meet basic 

needs. The neo-classical view of the role of government in skills formation is rooted in the logic 

of human capital theory advanced by Becker: general training will be funded by employees while 

firm-specific training will be financed by employers. In such an idealized scenario education and 

training investment would be pareto optimal without government intervention. If government 

intervention was required, the neo-classical approach dictates that interventions would be in the 

form of supply side policies for schools, colleges, universities, and training organizations 

(Brown, Green et al. 2003). However, market forces on both the supply and demand side 

routinely lead to underinvestment in human capital requiring government intervention (Wade 

1992).  Insufficient investments in skills at rates below the socially optimal level are referred to 

as market failures and occur at all components of the skills formation system: trainees, 

employers, and institutions providing training (Lall 2000). Such failures negatively impact 

productivity, growth, and economic development. Due to the extent of these market failures, 

Stiglitz (1996) argues “The appropriate question to be asked is not whether government should 

play a role, but what role and how can it be performed most effectively.” Investment in human 

capital is thus a political as well as economic goal  in which governments must intervene with 

corrective measures (Brown, Green et al. 2003). 

 

As shown in Figure 18, there are four main sources of market failure that can impact the 

effectiveness of skills formation systems and which justify broad government intervention
20

: 

poor macroeconomic policy, insufficient individual investment in education and training, 

misalignment of the education and training system with market needs, and failure of firms to 

invest in their workforce.   

    

Macroeconomic Policy: A completely market based approach to skills formation is not effective 

during a period of significant industrial upgrading in which there is entry into technology-

intensive new industries requiring substantial  and uncertain skills development costs with a 

long-term payback horizon. The high costs of skill upgrading can bias countries towards less 

skill intensive, low technology industries (Lall 1999). In such instances, skill shortages might 

stall the development of strategic new industries. Wages offered for such skills may also not 

reflect the future social benefits that employment of skilled workers in emergent industries can 

have on economies (Ziderman 2003). As governments engage in proactively shaping the 

technological and industry structure of their countries they create a need for skills development 

that is not able to be predicted by free market mechanisms. Thus, educational and industrial 

policy interventions must be set in place so that education and training systems coevolve with 

industry development. Likewise, national FDI-based strategies of technology acquisition and 

skills development must be met with policy responses to develop local capabilities of suppliers 

and domestic firms to benefit from spillover and increased competitiveness. Through FDI, 

multinationals import simple labor-intensive technologies calibrated to host country skills. These 

firms do not generally invest in more advanced technological capabilities, further expansion, and 

higher level skills development without government upgrades to the skills formation system and 

upskilling of domestic firms across the value chain. Domestic firms face more market failures 

                                                             
20 A summary of appropriate government policy interventions for education and training market failures is 
included in the Appendix. 
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and higher training costs particularly in technology intensive industries. Effective skills 

formation policies can also improve the efficacy of FDI promotion efforts by attracting more 

sophisticated FDI. Attracting higher levels of FDI is premised upon a sufficient level of 

education and skills. Without policies and systems in place to ensure increasing levels of skills 

formation investors choose other destinations or bring low levels of technology which is not 

upgraded over time and fails to increase demand for higher skilled labor(Lall 2000).  

 

This type of market failure is best rectified through training subsidies under the rationale that 

societal benefits will be derived from the emergence of new industries which might fail to take 

off if sufficient workforce skills did not exist. The cost of such subsidies could be funded 

through taxation due to the societal benefits generated.  While general education subsidies are 

justified in light of societal externalities, the case for subsidizing more tailored training and skills 

formation for particular occupations is less justified as societal benefits decline for such 

investments (Ziderman 2003).   

 

Insufficient Individual Investment in Education and Training: The assumption that individuals 

can make rational choices to optimize their education and training decisions has been criticized 

widely (Ashton and Green 1996). Information gaps about the future trajectory of industries and 

emergent skills needs, the returns to investing in particular skills sets, and projecting the future 

returns of education and training investments is a main source of market failure. Skilling 

investments may also be subject to short-termism in which individuals are unwilling to invest in 

skills with uncertain and longer-term return horizons. Capital market weaknesses in terms of a 

lack of funding to finance education and training investments may also lead to underinvestment. 

Externalities and labor market rigidities may also alter the incentives and returns to skilling 

resulting in sub optimal investment in skills formation. Such market failures are mainly 

unintended outcomes of economic and social policies that serve to alter the returns to training 

such as artificially compressed wage scales; unions or minimum wage legislation that raise 

wages above the market level, when pay and status are not linked to the attainment of 

qualifications (Research 1996; Ziderman 2003).           

  

The appropriate government response to such market imperfections is to address the policy, 

informational, or financial source of the failure. However, such market failures may be 

immensely difficult to solve politically. In such cases, subsidies typically take the form of 

training grants to individuals or organizations offering firm based training. The focus of the 

subsidy would be to raise the private benefits of education and training relative to their cost so 

the incentives for engaging in increased levels of education and training are sufficiently 

high(Ziderman 2003). 

 

Education and Training System Misalignment: The institutional environment and governance 

structures which control the provision of public and private education and training in many 

countries is increasingly becoming disconnected from market forces. Education and training 

systems are slow to adapt to changing needs; suffer from centralized curriculum design; and 

limited institutional autonomy. Such systems, referred to as supply-driven, find it difficult to 

respond to changing skills demand required by rapidly developing, competitive economies 

(Ziderman 2003). In many cases federal ministries are both providers and regulators of education 

and training systems, a situation where a lack of independent regulatory bodies leads to 
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misalignment between the education and training system and industry needs to enable economic 

development. Since the cost of providing education and training represents a significant share of 

public expenditure, shrinking or insufficient public budgets for education and training can lead to 

access issues in countries with demographic youth bulges, insufficient institutional capital 

spending, and a focus on system expansion rather than performance-oriented systems with an 

emphasis on improving quality and marketability of outgoing students. In many cases 

institutional, governance, and funding challenges, lead to outdated instructional methods and 

curricula, low quality standards, and market lagging public policies to regulate private education 

and training providers (Schwalje 2008).   

 

Due to the diversity of education and training systems across countries there is no agreed upon 

golden bullet to address market failures. These failures must be met with policies, incentives, 

compulsion, and mechanisms to improve the competitiveness of the education and training 

system (Ziderman 2003). However, multicounty case studies suggest some thematic convergence 

in terms of reform and policymaking to increase the alignment of education and training systems 

with emergent skills formation needs of rapidly growing economies including: 

 

 Performance-oriented, rather than expansion focused, education and training systems with an 
emphasis on improving quality, increasing performance, and assuring ongoing marketability 

of outgoing students. This includes adoption of accreditation systems, performance standards 

to assess system performance, and the capacity for data collection that facilitates system 

monitoring and evaluation and policy analysis;  

 Public-private partnerships which produce graduates with new, adaptable leadership 
qualities, interpersonal, and organizational skills, and who possess the ability to continuously 

upgrade their skills;  

 Differentiation and alignment of programs and institutions with specific science and 

technology needs required by knowledge-based economies;  

 Increased capacity to train semi-skilled workers in two-year or shorter programs with skills 
that match immediate market needs while also emphasizing lifelong education to ensure 

continued relevance of skills;  

 A move from lecture-based methods of instruction to interactive and experiential 

instructional methods accomplished by training teachers in more engaging teaching methods 

and use of technology in the classroom;   

 Expansion of education and training systems with the objective of universal education to 

meet the needs of disadvantaged groups to increase livelihoods and employability. 

(Schwalje 2008) 

Failure of Firms to Invest in the Workforce: The willingness and ability of firms to provide 

enterprise based training is rooted in a number of factors. The educational attainment of the 

workforce and firm managers can serve to reduce investments in firm-level training. Low levels 

of education amongst a firm‟s workforce can raise doubts surrounding the absorption capacity of 

training while managers with lower levels of education may not perceive a value in providing 

training. Managerial calculations of the returns to training may be further complicated by 

informational gaps surrounding technology, future skill requirements, and benefits of 

training(Lall 1999). Firms which operate in less competitive, low skill production economies in 



32 
 

which short-term strategic planning, little technological upgrading, low rates of capital spending, 

and an unfavorable economic policy environment for growth are rampant may forgo structured 

firm-based training. Lack of internal capacity to provide training can obligate firms to rely upon 

external private training provision. However, in cases where the external training sector is 

underdeveloped and firm sizes are generally small, the inability to achieve scale to minimize 

training costs and budgetary constraints can serve to reduce the prevalence of firm-based training 

(Lall 2000; Ziderman 2003). Employee poaching, the tendency of firms to recruit employees 

with transferrable skills from other firms, may serve to limit firm-based training since training 

firms incur the cost of employee training only to lose the employee and resulting benefits of the 

training to another firm.  In an environment with high levels of poaching, training firms will 

reduce training or only offer highly, specific training that is not transferrable to other firms 

(Acemoglu and Pischke 1996).  

 

Due to the variety of causes of inadequate enterprise training prescriptive policy solutions must 

be tailored to the root cause. Training subsidies allow companies to develop training capacity, 

but more sustainable, longer-term approaches such as government provided training advisory and 

technical assistance funded through national training funds and levy-grant schemes are preferred. 

Where the private training sector is weak, the government may fulfill a transitional role to build 

the capacity of private training providers complemented with public sector provided training. 

Payroll levy-grant schemes which do not require government financing are effective in limiting 

poaching. Under such schemes, firms which provide training receive subsidies to fund training 

initiatives while firms that do not train do not have access to funds since they are more likely to 

poach employees. Government subsidies offering training subsidies to firms may also be 

warranted as a secondary approach (Ziderman 2003).            

 

 
 

Poor 
Macroeconomic 
Policy 

Insufficient 
Individual 
Investment

Source of
Market Failure Key Areas of Failure

• Poor macroeconomic policy and unfavorable business environments: Technical skills accumulation requires sound macroeconomic 
management, high rates of investment, outward looking trade regimes, and open domestic markets

• Misalignment of education and training system with economic development: The education and training system and policies must 
be aligned with industrial needs 

• Overreliance on foreign direct investment and foreign technology: FDI cannot solely drive the industrial sector; Skills and 
capabilities of domestic competing and supplier firms must be upgraded as well

• Externalities - The benefits of training investments may accrue to other parties 

• Information gaps and uncertainty: Individuals may not know the future value of skills investments, the return on  particular skills, 

and future skills needs

• Risk aversion: Individuals may prefer more certain short term returns to available jobs

• Lack of certification of skills acquired during enterprise training: This makes the investment in such training less attractive, since its 

value to other firms is reduced.

• Capital market deficiencies: Individuals may not be able to finance their learning costs and foregone earnings, because capital 

markets lack the information and monitoring capacity

• Labor market rigidities: Artificially compressed wage scales; unions or minimum wage legislation that raise wages above the market 

level, low employer demand for skilled labor; when pay and status are not linked to the attainment of qualifications may reduce the 

incentives of workers to invest in their own training (Research 1996) 

1

2
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Figure 18 Sources of Market Failure in Skills Formation Systems 

Sources: Adapted from (Acemoglu and Pischke 1996; Research 1996; 1999; Ziderman 2003) 

In addition to the changing roles of government, individuals, and firms in skills formulation 

systems implied by market failures, a number of additional trends indicate that prevailing 

theories of skills formation are inadequate.  

National education and training systems are failing to keep pace with global 

macroeconomic trends requiring more flexibility and responsiveness – As mentioned in the 

introductory chapter, large macroeconomic trends such as expanding international trade ties, 

skill-biased technological change, globalization, changing forms of work organization, and 

knowledge-based economic development necessitate the need for opportunistic as well as 

responsive education and training systems. These economic trends have led to an increased 

demand for skilled labor. However, as discussed above and demonstrated by the descriptive 

statistics from the World Bank Enterprise Survey, education and training systems are struggling 

in their response to global macroeconomic forces by not creating the skills needed for 

development and increasing industrial sophistication. 

 

National education budgets are under pressure from competing economic priorities – The 

ongoing financial crisis which began in 2007 has imposed severe fiscal restraint on governments 

Education and 
Training System 
Misalignment

Failure of Firms 
to Invest in 
Workforce 

Sources of
Market Failure Key Areas of Failure

• Supply-Demand Informational Gaps: Lack of information on current and future skill trends in industry and demands from students 
due to rapid technical and organizational change or government industrial policy

• Insufficient Funding: Capital market deficiencies in raising the funding for better standards

• Prohibitive Costs: High costs of educational services provided

• Low Teaching Standards and Curricula Irrelevancy: In the public sector training institutions, danger of bureaucratic and rigid 
management, poor remuneration and inadequate incentives for trainers, lack of interaction with the market, and low standards 
leading to irrelevant curricula, poor teaching and equipment, and an emphasis on abstract rather than practical training

• Lack of Quality Standards: In the private sector system, risks of variable and unsatisfactory standards in the absence of effective 
monitoring

• Inadequately educated workforce: Low absorptive capacity by poorly educated workers

• Inadequately educated management: Low educational qualifications on the part of employers and managers who underestimate 

the returns to training

• Informational gaps to calculate training returns: Lack of appreciation of or information on the benefits of training, latest 

technology, and skills in relevant activities

• Lack of training capacity and needs assessment: Lack of training materials or teachers in-house or Inability to form efficient training 

programs in line with changing skill and technology needs

• Lack of private training providers: Lack of specialized institutions to provide appropriate training at reasonable cost or lack of 

interactions between these institutions and enterprises

• Cost Constraints: Lack of finance to cover costs of training.

• Externalities: If trainees are likely to leave for better-paid jobs after training, a bias towards providing training in specific, non-

transferrable skills or decreased levels of training emerges (Acemoglu and Pischke 1996)   

• Low-skill production methods supported by poor economic policy: Lack of technological upgrading, with enterprises content to 

stay with existing technologies, equipment, and skill levels exacerbated by policy regimes that stifle competition or hold back 

exposure to world markets

3
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globally through declining tax bases and enormous public deficits that have reduced public 

education budgets. In such an environment demand for higher education from individuals trying 

to avoid tight labor markets increases, while educational supply struggles to keep pace due to 

competing pressures on federal budgets (Barakat, Holler et al. 2010). Some observers have found 

that nations have not cut funding for higher education due to political pressure and the view that 

human capital is a key component of short-term economic recovery, long-term competitiveness, 

and political viability (Douglass 2010). However, others suggest it is too early to determine the 

implication of the financial crisis on higher education. The impact of the economic crisis on 

primary, secondary, and technical education similarly remains nebulous. However, budget cuts 

(and in some cases violent protest) in countries such as the US, UK, the Philippines, Russia , 

Germany, Italy, and many others countries at the end of 2010 tend to foreshadow a trajectory in 

which public sector budget shortfalls gradually impact the ability of governments to provide 

adequate funding for education and training. In fact, a recent report suggests that less wealthy 

countries could be hit harder by the financial crisis with countries in Africa cutting educational 

budgets by $4.6 billion per year and limiting universal education expansion(Abuel-Ealeh, Barratt 

et al. 2010). Such pressures on educational budgets will likely lead to an increased reliance on 

alternative sources of funding and a greater degree of cost sharing among the beneficiaries of 

training programs (Ziderman 2003).  

 

Population growth and demographic trends in the developing world are stressing education 

and training systems - Particularly in developing countries, population growth and demographic 

trends have stressed education and training systems and created a need for job creation. For 

example, youth under the age of 29 make up 30 percent of the population in the Arab World and 

nearly 47 percent of its working population(Dhillon and Yousef 2009). Such youth bulges can 

lead to high unemployment, underemployment, and low wages as well as urban informal sectors 

becoming a larger source of employment. Informal sector development requires a change in the 

types of skills imparted through education and training as well as entrepreneurial skills 

(Ziderman 2003). The institutional stress placed on education and training institutions and public 

funding budgets in such countries may be a significant source of skills gaps due to low 

educational and training system quality, misalignment, and access issues.   

 

 

Increasing national and popular support for access to education and training for all - Led 

by the initiatives of international organizations and donors such as the World Bank, there is an 

increasing emphasis on the need to develop skills amongst individuals who are disadvantaged by 

inadequate skills investment. Failure to develop these skills can lead to long-term, negative 

externalities on health, earnings, and education that impose large costs on individuals and 

societies (Banerji, Cunningham et al. 2010). This has translated into national programs which 

specifically target the poor, ethnic minorities, and women to facilitate job matching and skilling. 

The expansion of education and training systems to accommodate these groups will further stress 

already limited public education and training budgets (Ziderman 2003).       
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4. THE NEED FOR TWENTY FIRST CENTURY SKILLS REQUIRES A TWENTY 

FIRST CENTURY CONCEPTUAL MODEL OF NATIONAL SKILLS FORMATION  

 

The previous section presented the changing role of government intervention in creating 

sustainable systems of skill formation to facilitate development and increase competitiveness in 

light of rampant market failure and intervening global macroeconomic and social trends. In 

doing so, this analysis reveals that the metaparadigm, or concepts that surround skills formation, 

requires a broadened, interdisciplinary approach to define the many subject areas covered. Skills 

formation theories, economic development models, and large scale macroeconomic trends offer 

complementary propositions which could benefit from an integrated conceptual model that 

accommodates the perspective of education practitioners, economists, sociologists, and political 

scientists. Such a model would need to accommodate the propositions advanced by skills 

formation theories, development economics models, and intervening global trends as 

summarized in Figure 19.  

 

 
Figure 19 Propositions From Skills Formation Theories, Development Economics, and Intervening Trends that Must be 

Integrated to Create a Twenty First Century Conceptual Model of Skills Formation 

Integration of the concepts and structures from these disciplines will facilitate a new more 

relevant twenty first century model of national skills formation.  An analysis of skills gaps within 

the context of such an integrated conceptual model would lead to middle range theories that are 

more empirical and practice based which can help governments respond to the challenge of skills 

formation and elimination of skills gaps and other labor market challenges such as skills 

shortages and overskilling. As Boudon (1991) notes “ If a "theory" is valid, it "explains" and in 

other words "consolidates" and federates empirical regularities which on their side would 

Skills Formation Theory Takeaways 

• High skills production systems are 
associated with competitiveness and 
strong economies; but low skills 
alternatives may be necessary given 
constraints

• Sufficiently high levels of general 
education are required by the workforce 
for higher skill production

• Effective institutions are key elements of 
skills formation systems

• There is no one ideal national education 
and training system ; forms are shaped by 
social, historical, and cultural, and 
organizational factors, as well as level of 
economic development

• Without sufficient systemic incentives or in 
the presence of labor market constraints 
both individuals and firms underinvest in 
education and training

Development Economics Takeaways

• Countries must ensure alignment 
between the education and training 
system and industry needs to enable 
economic development

• As countries develop economically 
and become more competitive with 
greater reliance on technology, the 
demand for higher levels of human 
capital both in terms of basic skills 
developed through formal education 
and training and specific technical 
skills becomes stronger

• Skill supply influences the amount 
and degree of sophistication of 
technology which can be adopted and 
efficiently used, while in turn the 
amount and sophistication of newly 
introduced technology impacts the 
demand for skills

• The level of national skills formation 
serves as a binding constraint for 
industrial sophistication of economies

Intervening Trends

• Macroeconomic forces necessitate 
the need for opportunistic as well as 
responsive skills formation systems. 
However, education and training 
systems are struggling in their 
response by not creating the skills 
needed for development and 
increasing industrial sophistication.

• Public sector budget shortfalls 
appear to be  gradually impacting the 
ability of governments to provide 
adequate funding for education and 
training

• Particularly in developing countries, 
population growth and demographic 
trends have stressed education and 
training systems and created a need 
for job creation

• There is an increasing emphasis on 
the need to develop skills amongst 
individuals who are disadvantaged by 
inadequate skills investment to realize 
societal externalities  related to on 
health, earnings, and education.
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otherwise appear segregated.” If this is true, an integrative conceptual model is an antecedent to 

an effective theory of creating sustainable national skills formation systems. 

 

A key theme that emerges from the analysis thus far is that adaptability and congruence of skills 

formation systems and constituent actors in response to factors such as economic development, 

skill demands of employers, technological progress and industrial strengthening, and 

macroeconomic trends. Such factors lead to a cat-and-mouse game in which skills demands in 

the labor market are perpetually evolving while the supply side institutions coevolve to these 

changing needs. This process of adaptation to changing circumstances warrants a comparison to 

the biological concept of a complex adaptive system. Complex adaptive systems exhibit three 

characteristics: evolution, aggregate behavior, and anticipation: informed by learning, complex 

adaptive systems evolve as time goes on to ensure survival; complex adaptive systems exhibit 

aggregate behavior (in this case skills formation) that is driven by the interactions of constituent 

parts; In responding to change, constituent parts of the system develop their own strategies to 

accommodate change that may lead to an unintended change in aggregate system behavior. Since 

the constituent parts of complex adaptive systems are always changing, the aggregate behavior of 

the system can be suboptimal and may never arrive at a final optimal state (Holland 1992). In 

much the same way, Stiglitz (1996) describes the role of government in coordinating sustainable 

national skills formation systems as the adaptive ability to respond to environmental changes and 

learn from mistakes in policy making that serves to facilitate economic growth, support industrial 

deepening, and promote higher levels of technology and higher value-added industries. In light 

of this need for adaptability, feedback loops, responsive policymaking, and coordination of 

education and training actors, institutionalist approaches to national skills formations in which 

governments play a center role have emerged as a preferred approach to national skills 

formation. The economic and political exigency of skills formations systems to constantly 

respond to evolving skills needs requires an institutional setting similar to a complex adaptive 

system. Such a system must have at its center a government able to “... affect the rate of change 

by the ways in which they adapt their internal structures and processes, by creating actors and 

providing them with premises of action, and by ignoring or modifying external pressures and 

influencing environments and thereby future environmental inputs (Olsen 2009).”  

 

5. CONCLUSION 

 

Bridging the Theory-Practice Disconnect: Knowledge-based Economic Development and 

the Emergence of Skills Ecosystems as a Source of Competitive and Cooperative Advantage  

The widespread adoption of knowledge-based economic development as the competitive ideal 

for countries in the early 1990s set off a new round of discourse regarding the importance of 

skills as a key source of economic growth in the global economy. While there is no single 

accepted definition of the term knowledge-based economy, one of the most widely cited papers 

on the subject defines knowledge-based economy as follows: “production and services based on 

knowledge-intensive activities that contribute to an accelerated pace of technological and 

scientific advance as well as equally rapid obsolescence. The key component of a knowledge 

economy is a greater reliance on intellectual capabilities than on physical inputs or natural 

resources (Powell and Snellman 2004).” It remains a debatable question which particular drivers 
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are responsible, but there is some level of agreement that rapidly evolving skills requirements 

due to the emergence of knowledge intensive industries have resulted in large scale, pervasive 

skills gaps in many countries.   

To respond to the changing demands of knowledge-based economic development, 

macroeconomic trends, and rampant market failure of skills formation systems, governments, 

education and training institutions, industry, and other key stakeholders have embraced the 

importance of closer cross institutional cooperation in skill formation. This need for 

interdependence is underscored in theoretical literature by Powell and Snellman in their analysis 

of knowledge economies and Finegold in his model of self-sustaining high skill ecosystems in 

Silicon Valley (Finegold 1999; Powell and Snellman 2004). Both works consider 

interdependence and collaborative networks as primary mechanisms for high skill formation. To 

bridge the theory-practice divide, Windsor and Alcorso operationalize Finegold‟s conceptual 

model in their work with the Australian government to enhance national competitiveness 

(Windsor and Alcorso 2008). Their conceptual model, shown below in Figure 20, is a useful tool 

for understanding how skill formation occurs while also emphasizing the institutional linkages 

required to ensure market relevancy of skills formation systems. 

 

  

 

 

 

 

 

 

 

The Windsor Alcorso skills ecosystem conceptual model reinforces the complex adaptive 

systems view of skills formation stressing that a sustainable network that incorporates education 

and training providers, firms, government entities, and individuals must address supply and 

demand side skills formation challenges with the objectives of improving business performance 

and bettering the position of individual employees. High skills ecosystems are described as an 

institutional equilibrium which results in competitive advantage, high wages, and innovation 

capacity. While low skills ecosystems, are characterized by a lack of institutional alignment 

resulting in low productivity, low wages, and low value added production orientation. While 

Windsor and Alcorso point out that intermediate forms of ecosystems that are not either high or 

High skill ecosystem that 

supports competitive advantage, 

innovation, and high wages

High skill ecosystem that 

supports competitive advantage, 

innovation, and high wages

Education and 

Training Providers

Key Role

Responsive delivery at all 

levels that individuals and 

employers value

Typical Stakeholders

•Universities/schools 

•Training Organizations

•Industry forums/bodies

•Material/equipment suppliers

•Technical/industry experts

•Research Centres

•Centres of Excellence

Firms 

Key Role

See comparative advantage 

through addressing skill 

development and business 

performance to generate 

innovation and growth

Typical Stakeholders

• A network of enterprises

• Industry bodies and unions

• Supply chains

• Regional clusters/networks

Governments

Key Role

Vocational Education and 

Training, employment, and 

industry policies that support 

high skills strategy 

Typical Stakeholders

• Training policy bodies

• Development agencies

• Sector-specific agencies

• Local government 

Individuals

Key Role

Invest in skills because 

rewarding career 

opportunities are available

Figure 20 High Skills Ecosystem Stakeholders and Roles  
Source: Adapted from Windsor and Alcorso (2008)  
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low can exist, the focus of their work in Australia is to influence the drivers to create high skills 

ecosystems that benefit industry, employees, and communities.     

 

Structuring a high skill formation ecosystem is sufficiently complex that many countries in both 

the developed and developing world are currently struggling to achieve the level of institutional 

linkages and accompanying supporting environment for effective high skill formation 

ecosystems. The cohesion necessary for skills formation ecosystems is often made explicit in the 

form of national growth and development or skills development strategies (Organization 2007). 

For example, the European Commission Communication “An Agenda for new skills and jobs: A 

European contribution towards full employment” issued in November 2010 pledges to support “ 

„knowledge alliances‟, i.e. ventures bringing together business and education/training institutions 

to develop new curricula addressing innovation skills gaps and matching labor market needs 

(Commission 2010).” To addresses emerging skills issues in Europe, Green also advances an 

ecosystem influenced descriptive framework, subsequently adopted and adapted by the 

Organization for Economic Co-Operation and Development, based on the work of Finegold, 

shown in Figure 21
21

 (E.Green, Hasluck et al. 2003; Froy and Giguère 2009). This framework 

also incorporates the high skill formation ecosystem as an equilibrium state in which employer 

demand for high level skills meets supply while also describing alternative scenarios in which 

skills formation systems produce other less desirable outcomes. At the opposite end of the 

spectrum from a high skill formation ecosystem is what Feingold labels a low skills equilibrium 

which is characterized by “a self-reinforcing network of societal and state institutions which 

interact to stifle the demand for improvements in skill levels (Finegold and Soskice 1988).”   

      

 
Figure 21 Skills Formation System Outcomes  

Source: Green et al. (2003) and Froy and Giguère (2009) 

The motivational logic underlying the equilibria in the Finegold, Windsor and Alcorso and the 

OECD models of skills formation is based on game theory in which each player, in this case 

governments, education and training institutions, industry, and individuals, is seeking to 

maximize their wellbeing while making decisions based on the institutional setting and 

                                                             
21 Skills shortages reflect unsatisfied demand for skilled individuals with the type of skill being sought and which leads to a difficulty in 
recruitment. A skills surplus occurs under a scenario in which the workforce is overskilled relative to the types of skills demanded by the labor 
market.   
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incentives. Figure 22 summarizes the preconditions and incentives necessary for an economy to 

reach high skill equilibrium while also depicting how a lack of sufficient incentives and 

institutional cohesion can lead to a low skill equilibrium.     

 

 
Figure 22 Motivational Logic for Skill Ecosystem Decisions  

Source: Finegold (1991) 

The high skill equilibrium was initially cast as a Nash Equilibrium ideal by the prominent early 

skills formation literature with the implication being that countries should view a high skills 

ecosystem trajectory as a single scenario of success. Despite the increasing economic importance 

of developing countries in the last decade, however, the current literature on ecosystems, by 

stressing binary high or low descriptions, has not adequately addressed whether countries can 

potentially benefit from other middle of the road skills ecosystems which cannot neatly be 

classified as high or low skills ecosystems. From the previous section, a variety of market 

failures were shown that can serve to derail and alter these motivations.    

 

One of the key assumptions underlying ecosystem-based skills formation conceptual models is 

that high skills, knowledge-based economies are more effective at producing skills that meet 

employer demand by virtue of having institutional connectivity that mimics the effectiveness of 

complex adaptive systems. Layering the findings of the Skills Gap Rankings presented in the 

introductory chapter over the World Bank‟s Knowledge Economy Index (KEI)
22

 and the 

Finegold, Windsor Alcorso, OECD skills ecosystem conceptual models provides an interesting 

opportunity to determine whether high skill ecosystems are more effective at producing a 

workforce that is able to respond to the changing, higher skilled demands of knowledge-based 

economic development as well as determining the rough distribution of countries at different 

stages of skills ecosystem development. Assuming that knowledge-based economies require a 

greater demand for higher-level, knowledge based skills and are characterized by interconnected, 

high skills ecosystems in which skills formulation institutions and the enabling environment 

                                                             
22 One of the most widely consulted measures to model the institutional connectivity and the enabling environment for knowledge-based 
economic development is the World Bank’s Knowledge Economy Index (KEI). The KEI, based on a very similar systems-based conceptual 
framework as initially described by Finegold, derives a benchmark overall knowledge economy ranking from performance on 4 composite 
indicators:  Economic Incentive and Institutional Regime, Education, Innovation, and Information and Communications Technologies.

 
Although 

there are critics of using composite indicators to rank countries in various performance and policy areas, the function of such indicators is to 
condense large amounts of data as a starting point for in depth analysis. As Freudenberg points out composite indicators can be misleading if 
the indicators are not transparent and not accompanied by sufficient methodological explanation of their construction (Freudenberg 2003).    
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work in tandem, countries with developed knowledge-based economies should have lower levels 

of skills gaps and a better match between skills supply and demand. According to the low skills 

equilibrium concept, countries suffering from lows skills equilibria should have low levels of 

skills gaps while also ranking low in terms of demand for higher, knowledge intensive skills. 

Figure 23 confirms these expectations with developed countries exhibiting the characteristics of 

a high skills equilibrium (contained in the green oval) and low income countries exhibiting the 

symptoms of a low skills equilibrium (contained in the red oval). However, there is a large 

clustering of countries (contained in the amber oval) that fall in the middle in an apparent 

“intermediate skills equilibrium.”  The countries which fall into the high skills equilibrium 

grouping are mainly upper middle and high income countries; upper and lower middle income 

countries form the intermediate skills equilibrium cluster; and low and lower middle income 

countries make up the lower skills equilibrium cluster.      

  

 
Figure 23 Author’s Assessment of Skills Ecosystem Status Based on World Bank Knowledge Economy Index and 

Sufficiency of Internal Skills Levels 

Source: World Bank Knowledge Economy Index, World Bank Enterprise Survey 2002-2010 

Based on this analysis it appears that the Green/OECD descriptive skills ecosystem outcome 

model insufficiently captures what seems to be happening globally. Moreover, skills shortages 

and surpluses, which are presented as alternative equilibria states in the Green/OECD model, are 

likely symptoms of inefficiencies in skill ecosystems due to insufficient institutional quality and 

linkages and systemic incentives rather than distinct alternative equilibria states. Thus, we 

observe that developed countries like Australia, which comparatively fits the characteristics of a 

high skill equilibrium in Figure 23, can also suffer from skills shortages and overskilling (Hall 
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falling in an extreme low skill equilibrium state in Figure 23, complain of  significant shortages 

of skilled workers with 58% of large enterprises surveyed (in manufacturing and construction) 

and 21% of small enterprises experiencing skills shortages due to quantitative mismatches 

between technical school graduates and the demand for specific skilled posts (Organization and 

Eritrea 2003).   

 

A handful of researchers have noted the apparent gap in the application of the skills ecosystem 

theory to intermediate level occupations, which appear to be heavily concentrated in middle 

income countries. For example, Wilson and Hogarth (2003) suggest that the concepts of low skill 

and high skill equilibria are too black and white to capture the range of skills ecosystems that 

exist. Instead they maintain that skills development should be seen as a spectrum and 

comparisons made between countries relative to comparative positions. The applicability of 

skills ecosystems to intermediate as well as high and low skills is also reflected in the later works 

of Finegold (Crouch, Finegold et al. 2001). Andersen also notes the lack of literature on 

intermediate occupations within the skills ecosystem literature in her attempt to explore systems 

of skill creation for intermediate occupations in Scotland(Anderson 2010).  

 

The skills ecosystem model provides a useful conceptual framework to summarize the enabling 

factors and institutional players involved in skills formation. The ecosystem approach 

acknowledges that skills formation is not solely limited to supply side interventions but 

increasingly requires a systemic approach that aligns skills development within broader business 

and economic development measures. Although comparative advantage in the developing world 

is changing from the traditional base of primary resources and cheap unskilled labor to 

manufactured products and services incorporating higher skill and technological inputs, the 

current literature on skills formation systems has not kept pace. The current literature is sparse in 

terms of how skills ecosystems are applied to middle income countries which require 

intermediate skills levels, a seemingly third equilibrium state in the skills ecosystem model 

which can be defined as an “intermediate skills equilibrium.”  Due to the presence of skills 

shortages, gaps, and surpluses in countries which range across the spectrum of skills ecosystems, 

it seems that these are symptoms of systemic inefficiencies within skills ecosystems rather than 

distinct alternative equilibrium outcomes. In addition to accommodating the propositions 

advanced by skills formation theories, development economics models, and intervening global 

trends as summarized it seems a twenty first century model of national skills formation must also 

explain how the majority of middle incomes countries have experienced high economic growth 

with intermediate levels of skills.      

 

 

 

 

 

 

 

 



42 
 

 

References 

Abuel-Ealeh, S., S. Barratt, et al. (2010). Back to School? The worst places in the world to be a school 
child in 2010. Saxonwold, Global Campaign for Education 2010. 

Acemoglu, D. and J.-S. Pischke (1996). Why do Firms Train? Theory and Evidence, C.E.P.R. Discussion 
Papers. 

Anderson, P. (2010). "The utility of operationalising the concept of skill ecosystems: The case of 
intermediate occupations in Scotland." Employee Relations 32(4): 435 - 452. 

Ashton, D. and F. Green (1996). Education, Training and the Global Economy. Cheltenham, Edward Elgar. 
Ashton, D., F. Green, et al. (1999). Education and Training for Development in East Asia: The Political 

Economy of Skill Formation in Newly Industrialised Economies 
London, Routledge. 
Ashton, D. N. and J. Sung (2002). Supporting Workplace Learning for High Performance Working. 

Geneva, International Labour Organization. 
Autor, D. H., L. F. Katz, et al. (1998). "Computing Inequality: Have Computers Changed the Labor 

Market?" The Quarterly Journal of Economics Vol. 113, No. 4: pp. 1169-1213  
Banerji, A., W. Cunningham, et al. (2010). Stepping Up Skills For more jobs and higher productivity. H. D. 

Network. Washington, World Bank. 
Bank, A. D. (2004). Improving Technical Education and Vocational Training Strategies for Asia. R. a. S. D. 

Department. Manila, Asian Development Bank. 
Bank, W. (2002). Globalization, growth, and poverty: building an inclusive world economy Washington, 

World Bank. 
Bank, W. (2010). World Development Indicators . World Bank. 
Barakat, B., J. Holler, et al. (2010). "The Impact of the Economic Crisis on Labour and Education in 

Europe." Vienna Institute of Demography Working Papers. 
Becker, G. S. (1994). Human Capital: A Theoretical and Empirical Analysis with Special Reference to 

Education (3rd Edition), The University of Chicago Press. 
Benhabib, J. and M. M. Spiegel (1994). "The role of human capital in economic development: Evidence 

from aggregate cross-country data." Journal of Monetary Economics 34: 143-173. 
Bonser, G., W. W. Daniel, et al. (2006). Multisector Skills Study: Electronics Industry. D. o. T. a. Industry. 

London, Department of Trade and Industry. 
Boudon, R. (1991). "What Middle-Range Theories Are." Contemporary Sociology 20(4): 519-522. 
Brown, P., A. Green, et al. (2003). High skills: globalization, competitiveness, and skill formation Oxford, 

Oxford University Press. 
Caillods, F. (1994). "Converging Trends amidst Diversity in Vocational Training Systems." International 

Labour Review 133(2): 241-257. 
Campbell, M., S. Baldwin, et al. (2001). Skills In England 2001 The Research Report. D. f. E. a. Skills, Policy 

Research Institute Leeds Metropolitan University. 
Carneiro, P. and J. Heckman (2003). Human Capital Policy, National Bureau of Economic Research, Inc. 
Commission, E. (2010). Communication From the Commission to the European Parliament, the Council, 

the European Economic and Social Committee and the Committee of the Regions: An Agenda for 
new skills and jobs: A European contribution towards full employment. 

Crouch, C., D. Finegold, et al., Eds. (2001). Are Skills the Answer? The Political Economy of Skill Creation 
in Advanced Industrial Countries. Oxford, Oxford University Press. 

Davies, H. and P. Ellis (2000). "Porter’s ‘Competitive Advantage of Nations’: Time for a final judgment?" 
Journal of Management Studies 37(8): 1189-1213. 



43 
 

Development, O. f. E. C. a. (1988). Technology, productivity and job creation: best policy practices. Paris, 
Organization for Economic Cooperation and Development. 3. 

Dhillon, N. and T. Yousef (2009). Generation in Waiting The Unfulfilled Promise of Young People in the 
Middle East. Washington, Brookings Institution. 

Douglass, J. A. (2010). Higher Education Budgets and the Global Recession: Tracking Varied National 
Responses and Their Consequences. Beijing Forum. Beijing, UC Berkley Center for Higher 
Education. Research & Occasional Paper Series: CSHE.4.10. 

E.Green, A., C. Hasluck, et al. (2003). East Midlands FRESA Targets Project - Final Report. E. M. D. Agency, 
Institute for Employment Research, University of Warwick, and Pera. 

Finegold, D. (1991). Institutional incentives and skill creation: preconditions for a high skill equilibrium. 
International Comparisons of Vocational Education and Training for Intermediate Skills. P. Ryan. 
London, Falmer: 93-116. 

Finegold, D. (1999). "Creating Self-Sustaining, High-Skill Ecosystems." Oxford Review of Economic Policy 
15(1): 60-81. 

Finegold, D. and D. Soskice (1988). "The Failure of Training in Britain: Analysis and Prescription." Oxford 
Review of Economic Policy 4(3): 21-53. 

Froy, F. and S. Giguère (2009). Putting in place jobs which last: A guide to re-building sustainable 
employment at the local level. O. P. o. L. E. a. E. Development. Paris, OECD Publishing. 

Goos, M., A. Manning, et al. (2009). "Job Polarization in Europe." American Economic Review 99: 58-63. 
Hall, R. and R. D. Lansbury (2006). "Skills in Australia: Towards Workforce Development and Sustainable 

Skill Ecosystems." Journal of Industrial Relations 48(5): 575-592. 
Haskel, J. a. M., Christopher (1993) "Skill Shortages, Productivity Growth and Wage Inflation in UK 

Manufacturing." CEPR Discussion Papers 859 Volume,  DOI:  
Hertog, S. (2010). Benchmarking SME Policies in the GCC: a survey of challenges and opportunities. 

Brusells, EU-GCC Chamber Forum. 
Hogarth, T. and R. Wilson (2001). Skills Matter: A Synthesis of Research on the Extent, Causes, and 

Implications of Skill Deficiencies. I. o. E. Research, University of Warwick. 
Holland, J. H. (1992). "Complex Adaptive Systems." Daedalus 121(1): 17-30. 
Industry, C. o. B. (1997). Labour market flexibility: 
Getting beyond the slogans. Human Resources Brief. London, Confederation of British Industry. 
Kapstein, E. B. (2002). Virtuous Circles? human capital Foramtion, Economic Development, and the 

Multinational Enterprise. O. D. Centre. Paris, Organization for Economic Cooperation and 
Development. 

Koike, K. and T. Inoki, Eds. (1990). Skill formation in Japan and Southeast Asia, University of Tokyo. 
Labor, U. S. D. o. (1991). What Work Requires of Schools: A SCANS Report for America 2000 U. S. D. o. L. 

Secretary's Commission on Achieving Necessary Skills. Washington, U.S. Department of Labor. 
Lall, S. (1999). Competing With Labor: Skills and Competitiveness in Developing Countries. D. P. 

Department. Geneva, International Labour Organization. 
Lall, S. (2000). "Skills, Competitiveness and Policy in Developing Countries." QEH Working Paper Series 

Working Paper Number 46. 
Llisterri, J. and J. Garcia-Alba (2008). HGSMEs in Latin American Emerging Economies. OECD Kansas City 

Workshop, Organisation for Economic Co-operation and Development. 
Maurice, M., F. Sellier, et al. (1986). The Social Foundations of Industrial Power: A Comparison of France 

and Germany. Cambridge, MIT Press. 
Mayer, J. (2000). Globalization, Technology Transfer, and Skill Accumulatiion in Low Income Countries. 

U. N. C. o. T. a. Development. Geneva, United Nations Conference on Trade and Development. 



44 
 

Nickell, S. a. N., D. (2000). Human capital, investment and innovation: what are the connections? 
Productivity, Innovation and Economic Performance. R. Barrell, Mason, G., and O’Mahony M. . 
Cambridge, Cambridge University Press: . 268-289. 

O’Connor, D. and M. R. Lunati (1999). Economic Opening and teh Demand for Skills in Developing 
Countries: A Review of Theory and Evidence. O. D. Center. Paris, Organization for Economic 
Cooperation and Development. 

Olsen, J. P. (2009). "Change and continuity An institutional approach to institutions of democratic 
government  Working Paper." European Political Science Review 1(1): 3–32. 

Organization, I. L. (1998). Impact of flexible labour market arrangements in the machinery electrical and 
electronic industries. Tripartite Meeting on the Impact of Flexible labour market Arrangements 
in theMachinery, Electrical and Electronic Industries, Geneva, International Labor Organization. 

Organization, I. L. (1998). World Employment Report 1998—99: Employability in the Global Economy, 
How Training Matters. Geneva, International Labour Organization. 

Organization, I. L. (2007). Developing National Skills Strategies: Report of ILO/SKILLS-AP/Japan Regional 
Technical Meeting on Developing National Skills Strategies. R. S. a. E. P. i. A. a. t. Pacific, 
International Labour Organization. 

Organization, U. N. I. D. and M. o. T. a. I. o. Eritrea (2003). Eritrea: Human Resource for Sustainable 
Industrial Development. M. o. T. a. I. o. Eritrea, Ministry of Trade and Industry of Eritrea. 

Peterson, T. O. and D. D. V. Fleet (2004). "The ongoing legacy of R.L. Katz: An updated typology of 
management skills." Management Decision 42(10): 1297 - 1308. 

Porter, M., J. Sachs, et al. (2002). The Global Competitiveness Report 2001–2002 Executive Summary: 
Competitiveness and Stages of Economic Development. New York, World Economic Forum and 
Oxford University Press. 

Powell, W. and K. Snellman (2004). "The Knowledge Economy " Annual Review of Sociology 30: 199-220. 
Research, C. f. E. P. (1996). Acquiring skills : market failures, their symptoms and policy responses. New 

York Cambridge University Press. 
Rousseau, D. M. (2006). "Is There Such a Thing as "Evidence Based Management"?  ." Academy of 

Management Review 31(2): 256–269. 
Sala-i-Martin, R. J. B. a. X. (1992). "Convergence." The Journal of Political Economy 100(2): 223-251. 
Schwalje, W. (2008). Status of Higher Education in the Arab World. M. b. R. A. m. Foundation. Dubai, The 

Executive Office His Highness Sheikh Mohammed bin Rashid Al Maktoum, Vice-President and 
Ruler of Dubai. 

Slaughter, M., J. (2002). Does Inward Foreign Direct Investment Contribute to Skill Upgrading in 
Developing Countries?, Schwartz Center for Economic Policy Analysis (SCEPA), The New School. 

Stasz, C. (1997). "Do Employers Need the Skills They Want? Evidence from technical work." Journal of 
Education and Work 10(3): 205 — 223. 

Stiglitz, J. E. (1996). "Some Lessons From the East Asian Miracle " The World Bank Research Observer 
11(2): 151-177. 

Streeck, W. (1989). Successful Adjustment to Turbulent Markets: The Automobile Industry. Industry and 
Politics in West Germany: Toward the Third Republic. P. J. Katzenstein. Ithaca and London, 
Cornell University Press: 113-156. 

Streeck, W. (1991). Beyond Keynesianism: The Socio-Economics of Production and Employment. E. 
Matzner. London, Edward Elgar. 

Sweetland, S. R. (1996). "Human Capital Theory: Foundations of a Field of Inquiry." Review of 
Educational Research 66(3): 341-359. 

Thomson, R. (2010). "Immigrants needed to fill UK IT skills gap."   Retrieved October 25, 2010, from 
http://www.computerweekly.com/Articles/2010/04/14/240906/Immigrants-needed-to-fill-UK-
IT-skills-gap.htm. 

http://www.computerweekly.com/Articles/2010/04/14/240906/Immigrants-needed-to-fill-UK-IT-skills-gap.htm
http://www.computerweekly.com/Articles/2010/04/14/240906/Immigrants-needed-to-fill-UK-IT-skills-gap.htm


45 
 

Wade, R. (1992). Governing the Market: Economic Theory and the Role of Government in East Asian 
Industrialization. Princeton, Princeton University Press. 

Whitley, R. (1992). Business Systems in East Asia: Firms, Markets and Societies. London. 
Wilson, A. (2010). Airbus looks to India to bridge skills gap. The Daily Telegraph. 
Wilson, R. and T. Hogarth (2003). Tackling the Low Skills Equilibrium: A Review of Issues and Some New 

Evidence. I. a. S. UK Department for Business, UK Department for Business, Innovation and Skills  
Windsor, K. and C. Alcorso (2008). Skills in Context - A guide to the skill ecosystem approach to 

workforce development. N. S. W. D. o. E. a. Training, Australia Department of Education, 
Employment, and Workplace Relations  

Xiaotian, D. C. a. W. (2010). Workers falling through skills gap. China Daily. 
Ziderman, A. (2003). Financing Vocational Training in Sub-Saharan Africa Washington, DC, World bank. 

Africa Region Human Development Series. 
 

 

  



46 
 

Appendix 1: Correlation between GDP Per Capita and World Economic Forum 

Competitiveness Index Score 

 

Source: Author’s calculations based on World Bank and World Economic Forum data for 

138 country observations   

R² = 0.7091 
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Appendix 2: U.S. Departments of Labor and Education formed the Secretary's 

Commission on Achieving Necessary Skills (SCANS) Competencies, Skills, and Personal 

Qualities for Success in a High Production Workplace  

SCANS' Five Competencies 

Resources: Identifies, organizes, plans, and allocates resources  

 Time - selects goal-relevant activities, ranks them, allocates time, and prepares and 

follows schedules  

 Money - uses or prepares budgets, makes forecasts, keeps records, and makes adjustments 

to meet objectives  

 Material and facilities - acquires, stores, allocates, and uses materials or space efficiently  

 Human resources - assesses skills and distributes work accordingly, evaluates 

performance and provides feedback  

Interpersonal: Works with others  

 Participates as member of a team - contributes to group effort  

 Teaches others new skills  

 Services clients/customers - works to satisfy customers expectations  

 Exercises leadership - communicates ideas to justify position, persuades and convinces 

others, responsibly challenges existing procedures and policies  

 Negotiates - works toward agreements involving exchange of resources, resolves 

divergent interests  

 Works with diversity - works well with men and women from diverse backgrounds  

Information: Acquires and evaluates information  

 Acquires and evaluates information  

 Organizes and maintains information  

 Interprets and communicates information  

 Uses computers to process information  

Systems: Understands complex interrelationships  

 Understands systems - knows how social, organizational, and technological systems work 

and operates effectively with them  

 Monitors and corrects performance - distinguishes trends, predicts impacts on system 

operations, diagnoses deviations in systems performance and corrects malfunctions  

 Improves or designs systems - suggests modifications to existing systems and develops 

new or alternative systems to improve performance  

Technology: Works with a variety of technologies  
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 Selects technology - chooses procedures, tools, or equipment including computers and 

related technologies  

 Applies technology to task - understands intent and proper procedures for setup and 

operation of equipment  

 Maintains and troubleshoots equipment - prevents, identifies, or solves problems with 

equipment, including computers and other technologies  

SCANS Skills and Personal Qualities 

Basic Skills: Reads, writes, performs arithmetic and mathematical operations, listens, and speaks  

 Reading - locates, understands, and interprets written information in prose and in 

documents such as manuals, graphs, and schedules  

 Writing - communicates thoughts, ideas, information, and messages in writing; and 

creates documents such as letters, directions, manuals, reports, graphs, and flow charts  

 Arithmetic/mathematics - performs basic computations and approaches practical 

problems by choosing appropriately from a variety of mathematical techniques  

 Listening - receives, attends to, interprets, and responds to verbal messages and other 

cues  

 Speaking - organizes ideas and communicates orally  

Thinking Skills: Thinks creatively, makes decisions, solves problems, visualizes, knows how to 

learn, and reasons  

 Creative thinking - generates new ideas  

 Decision making - specifies goals and constraints, generates alternatives, considers risks, 

and evaluates and chooses best alternatives  

 Problem solving - recognizes problems and devises and implements plan of action  

 Visualizing - organizes and processes symbols  

 Knowing how to learn - uses efficient learning techniques to acquire and apply new 

knowledge and skills  

 Reasoning - discovers a rule or principle underlying the relationship between two or more 

objects and applies it when solving a problem  

Personal Qualities: Responsibility, self-esteem, sociability, self-management, integrity, and 

honesty  

 Responsibility - exerts a high level of effort and perseveres towards goal attainment  

 Self-esteem - believes in own self-worth and maintains a positive view of self  

 Sociability - demonstrates understanding, friendliness, adaptability, empathy, and 

politeness in group settings  

 Self-management - assesses self accurately, sets personal goals, monitors progress, and 

exhibits self-control  

 Integrity/honesty - chooses ethical courses of action  

Source: Labor (1991) 
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Appendix 3: Policy options for intervention in training markets 

 

Source: Ziderman (2003) 
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Policy Options
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politically possible
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Build firm training
capacity; levy-grant 
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Create equal opportunity Reduce subsidies to 
trainees' peers, selective 
scholarships

Disadvantaged groups Targeted training 
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