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ECONOMIC ANALYSIS 
 
A. Macroeconomic Context 

 

1. The Guangxi Zhuang Autonomous Region (GZAR) is rich in natural resources, and 
agricultural and aquacultural products, and prior to 2000, developed its economy around primary 
industry. Yet since 2000, the economic structure of GZAR has undergone significant changes, 
with primary industry shrinking (from 26.8% in 2000 to 15.3% of the gross domestic product [GDP] 
in 2015) and secondary industry expanding (from 35.2% in 2000 to 45.9% of GDP in 2015), as 
shown in Table 1. This transformation has supported rapid economic growth in GZAR, with the 
annual growth rate of GDP averaging 10.8% in 2011–2015.  
 

Table 1: GDP and Share of GDP by Industry in GZAR, 2000–2015 
Item 2000 2006 2011 2015 

GDP (CNY million) 208,000 474,616 1,172,987 1,680,312 
GDP per capita (CNY) 4,652 10,240 25,326 35,190 
Primary industry, share of GDP (%) 26.8 21.8 17.5 15.3 
Secondary industry, share  of GDP (%) 35.2 39.6 48.4 45.9 
Tertiary industry, share of GDP (%) 38.0 38.7 34.1 38.8 

GDP = gross domestic product, GZAR = Guangxi Zhuang Autonomous Region. 
Source: National Bureau of Statistics of China 

 
2. Whereas the share of GDP in secondary and tertiary industries has been increasing, 
employment remains heavily concentrated in primary industry in 2011–2015 (Table 2). This may 
be related to the fact that 52.9% of the population in GZAR resided in rural areas in 2015, slightly 
reduced from 58.2% in 2011.  
 

Table 2: Share of Employment by Industry in GZAR, 2011–2015 
Item 2011 2012 2013 2014 2015 

Primary industry, share (%) of employment 53.3 53.5 53.1 51.9 50.6 
Secondary industry, share (%) of employment 19.1 18.8 19.0 19.3 18.2 
Tertiary industry, share (%) of employment 27.6 27.7 27.9 28.8 31.2 

Source: Guangxi Human Resources and Social Security Department 

 
3. When we turn to employment in urban areas, however, the shares in secondary and 
tertiary industries are more prominent. In 2015, 39.05% of the total employed in urban areas was 
in secondary industry, increased from 35.28% in 2011. By contrast, in 2011–2015, the share of 
the employed in tertiary industry reduced from 61.5% to 58.67% (Table 3). In the same period, 
the average wage rose significantly in all industries, and that in the tertiary industry was the 
highest.  
 

Table 3: Employment and Average Wage by Sector in GZAR, 2011–2015 

Sector 

2011 2015 

Number of 
Employed, 
Urban Unit 

(1,000) 
Share 

(%) 
Average 

Wage 

Number of 
Employed, 
Urban Unit 

Share 
(%) 

Average 
Wage 

A. Primary Industry       
1. Animal husbandry and fishery 108 3.16 18,387 82 2.02 30,875 

Subtotal/Average 108 3.16 18,387 82 2.02 30.875 

B. Secondary Industry       

1. Mining 48 1.41 33,527 30 0.74 46,260 
2. Manufacturing 678 19.85 20,206 762 18.80 46,121 
3. Production and distribution of 
electricity, gas and water 

92 2.69 42,794 139 3.43 70,548 
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Sector 

2011 2015 

Number of 
Employed, 
Urban Unit 

(1,000) 
Share 

(%) 
Average 

Wage 

Number of 
Employed, 
Urban Unit 

Share 
(%) 

Average 
Wage 

4. Construction 387 11.33 29,311 652 16.08 45,246 
Subtotal/Average 1,205 35.28 31,459 1,583 39.05 52,044 

C. Tertiary Industry       

1. Traffic, transport, storage and 
post 

184 5.39 38,229 200 4.93 61,137 

2. Information transmission, 
computer services, and software 

42 1.23 43,143 44 1.09 76,688 

3. Wholesale and retail trades 128 3.75 29,757 124 3.06 46,031 
4. Hotels and catering services 43 1.26 20,310 48 1.18 30,597 
5. Financial intermediation 110 3.22 64,836 133 3.28 92,062 
6. Real estate 49 1.43 29,253 79 1.95 45,020 
7. Leasing and business services 93 2.72 25,081 112 2.76 43,732 
8. Scientific research, technical 
service and geologic prospecting 

76 2.22 38,626 95 2.34 63,754 

9. Management of water 
conservancy, environment 

81 2.37 21,488 93 2.29 36,666 

10. Services to households and 
other services 

8 0.23 24,978 8 0.20 43,299 

11. Education 602 17.62 32,909 620 15.29 54,505 
12. Health, social security and 
social welfare 

247 7.23 37,358 307 7.57 64,821 

13. Culture, sports and 
entertainment 

33 0.97 31,609 34 0.84 56,579 

14. Management and social 
organization 

405 11.86 34,830 482 11.89 55,953 

Subtotal/Average 2,101 61.5 33,743 2,379 58.67 55,060 
Total/Average 3,416 100.00 33,032 4,054 100.00 52,982 

Source: National Bureau of Statistics of China. 

 
4. During the Thirteenth Five-Year Plan, 2016–2020, the GZAR government has identified 
“14+10” industries as the key to economic growth, and has made the development of skilled 
workforce that meet the needs of those industries priority in the technical and vocational education 
and training (TVET) sector. “14+10” industries encompass a range of subsectors in secondary 
and tertiary industries, and require intermediate to high-level skills (Table 4) which are expected 
to be short of supply in GZAR, given that skilled workers from GZAR have been drawn until now 
to Guangzhou and Shenzhen, in the neighboring Guangdong province, by virtue of their proximity 
and significantly higher wages.   
 

Table 4: “14+10” Industries 
Item Subsectors 

14 traditional industries with an 
annual output value of over 
CNY199 billion each 

food; automobile; petrochemical; electric power; nonferrous metal; metallurgy; 
machinery; building materials; paper making; electronic information; 
pharmaceutical manufacturing; textile clothing and leather; biology; ship building, 
repair, and ocean engineering equipment 

10 emerging and strategic 
industries 

new materials; new energy; energy-saving and environmental protection; marine 
economy; biopharmaceutical; new information technology; new energy vehicles; 
biological agriculture; advanced equipment manufacturing; regimen, longevity, and 
health 

Source: Guangxi Zhuang Autonomous Region government.  
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B. Sector Context 
 
5. Since the Twelfth Five-Year Plan, 2011–2015, the Government of the People’s Republic 
of China (PRC) has been attaching great importance to TVET, supporting an expansion of student 
enrollments in TVET equal to those in general academic education. One of the reasons behind 
this policy was the lower level of educational attainment among the working age population in the 
PRC, compared to the one in developed countries, which would become a constraint to sustained 
economic growth. According to the 2010 census, the average years of schooling for people aged 
15–64 years old was 9.60 years, a little beyond 9 years of compulsory education. Against this 
background, the National Plan for Medium- and Long-term Education Reform and Development, 
2010–2020 set forth the goal of increasing the average years of schooling for the working age 
population to 11.2 years by 2020. TVET, especially secondary TVET, was considered suitable to 
provide additional years of schooling for junior secondary graduates who would have otherwise 
entered directly into the labor market, due to academic, social, and economic reasons. By the end 
of the Twelfth Five-Year Plan, student enrollments in TVET expanded substantially, nearly equal 
to those in general academic education, thanks to supporting policies of the PRC Government, 
such as tuition fee exemption and lowering of entry requirements for secondary TVET (no 
competitive selection, unlike senior secondary education), and increased financial assistance for 
students from poor families and rural areas. Students from poor families, disadvantaged 
backgrounds, and rural areas have particularly benefited from these policies, as evidenced by the 
fact that TVET enrolls a higher proportion of these groups of students than in general academic 
education.  
 
6. The TVET system in GZAR comprises 313 secondary TVET schools (of which 231 or 
73.8% are public), 36 tertiary TVET colleges (of which 25 or 69.4% are public), and                            
12 application-oriented universities (AOUs, of which 9 or 75% are public). The PRC and GZAR 
governments are the largest financier in the TVET sector—they enable public secondary TVET 
schools to offer tuition-free TVET and subsidize private TVET institutions. The governments also 
provide financial assistance for students from poor families and rural areas. The total public 
expenditures on TVET is estimated to be on average 0.5% of GDP and around 1.7% of the GZAR 
government revenue.   
 
7. TVET has the nature of public good as the benefit of TVET can be shared not only with 
graduates and workers who have acquired competency, but also with employers and industries 
who can use graduates’ and workers’ competency, and possibly with others (who, for example, 
value graduates’ and workers’ discipline, or civic awareness). Since general senior secondary 
and higher education is competitive, those who do not academically perform well are often denied 
access. Having no competitive selection and tuition fees, secondary TVET can provide access to 
further education for those who would have otherwise entered directly into the labor market after 
junior secondary education. TVET therefore has an equalizing effect and raises the general level 
of educational attainment among the working-age population. Moreover, due to the poor public 
image of TVET in the PRC, if left to the market, there would be no sufficient demand for private 
TVET, leading to its undersupply. These provide strong justifications for public provision of TVET.  
 
C. Demand Analysis 
 
8. In 2015, there are about 1,099,948 students (736,360 in secondary TVET and 363,588 in 
tertiary TVET) enrolled in TVET in GZAR. With improved quality and relevance of TVET and 
pathways to further study, both in TVET and general academic education, the demand for TVET 
is expected to increase. Moreover, the demand for TVET from students from poor families, 
disadvantaged backgrounds, and rural areas will continue to be strong because those students 
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can benefit from tuition-free TVET, especially at the secondary level, with other financial 
assistance, and can enroll in TVET regardless of their academic performance. At present, the 
share of students from poor families ranges from 20% to 80% among secondary TVET schools 
in GZAR. Furthermore, with the slowing economic growth and consequent difficulties in getting 
employment, the demand for TVET could potentially increase, as the employment rate of 
graduates from TVET stands relatively high at around 95% on average in 2016.1  
 
D. Cost-benefit Analysis 
 
9. Various studies show that the returns to education in the PRC has been rising steadily 
over time, and in 2010, it stood at around 10.25%, consistent with evidence from major market 
economies. There are, however, variations in the returns to education, for example, between rural 
and urban areas (lower in rural areas), and between different levels of education (higher with 
additional years of education). In GZAR, the entry level average wage of tertiary TVET college 
graduates was 60.9%, higher than that of secondary TVET graduates, while the entry level 
average wage of AOU graduates was 6.9% higher than that of tertiary TVET college graduates in 
2015. Table 5 presents the entry level average wages of graduates from different levels of TVET 
in GZAR.  
 
Table 5: Entry Level Average Wage of GZAR Graduates from Different TVET Levels, 2015  

(CNY) 
Level of TVET Entry Level Average Wage  

Secondary TVET graduates 20,796 
Tertiary TVET college graduates 33,480 
Application-oriented university graduates 35,820 

TVET = technical and vocational education and training. 
Sources: TVET institution annual graduate employment reports. 

  
10. The economic analysis was conducted using a standard method of cost–benefit analysis 
to estimate an economic internal rate of return (EIRR), that is, calculating the discount rate that 
equates the net present value of the cost stream with the one of the benefit stream.  
 
11. Economic benefits. Benefits of the program include (i) higher wages expected for 
graduates due to improved quality and relevance of TVET, and (ii) wage differentials between 
unskilled workers and additional numbers of graduates who have been prevented from dropping 
out or who have chosen TVET over work because of financial assistance and other types of 
support provided for students from poor families. The following assumptions were further taken 
into account: 

(i) The dropout rate will reduce from 20% to 18% in secondary TVET schools and 
from 8% to 7% in tertiary TVET colleges from 2020 onwards, and will remain the 
same at 1% in AOUs.  

(ii) The number of graduates who will benefit from improved TVET by the end of 2021 
will be 268,506 from secondary TVET schools, 93,845 from tertiary TVET colleges, 
and 38,170 from AOUs.  

(iii) The graduate employment rate, by discounting the rate of transition to higher level 
of education, will remain at 82% (with the transition rate of 13%) in secondary 
TVET schools, 90% (with the transition rate of 5%) in tertiary TVET colleges, and 
96% in AOUs. 

                                                           
1  The employment rate of graduates from secondary TVET was 97.1%, while that of tertiary TVET graduates was 

91.5% in 2016. (Guangxi Education Department. 2016. Report on Employment Quality of Tertiary Education 
Graduates in GZAR. Nanning.) 
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Table 6: Projected Number of TVET Graduates Employed 
Graduates Employed Without Program With Program 

2016                        -                           -    
2017                        -                           -    
2018                        -                           -    
2019                        -                           -    
2020                        -                           -    
2021              310,919               345,239  
2022              621,838               690,479  
2023              932,757            1,035,718  
2024           1,243,676            1,380,957  
2025           1,554,595            1,726,196  
2026           1,865,514            2,071,436  
2027           2,176,433            2,416,675  
2028           2,487,352            2,761,914  
2029           2,798,272            3,107,154  
2030           3,109,191            3,452,393  
2031           3,420,110            3,797,632  
2032           3,731,029            4,142,872  
2033           4,041,948            4,488,111  
2034           4,352,867            4,833,350  
2035           4,663,786            5,178,589  
2036           4,974,705            5,523,829  
2037           5,285,624            5,869,068  
2038           5,596,543            6,214,307  
2039           5,907,462            6,559,547  
2040           6,218,381            6,904,786  
2041           6,529,300            7,250,025  

Source: Asian Development Bank estimates.  

 
(iv) The entry level average wage was in 2015 CNY20,796 for secondary TVET 

graduates, CNY33,480 for tertiary TVET college graduates, and CNY35,820 for 
AOU graduates. With the program, the entry level average wage will increase by 
10%.  

(v) The average wage for unskilled workers is CNY18,000. 
(vi) The graduates will receive benefits for 21 years.  
(vii) The discount rate used is 9.0%.  

 
12. Table 7 presents a summary of benefits for graduates from different levels of TVET.  
 

Table 7: Summary of Benefits for Graduates from Different Levels of TVET 

Level of TVET 

No. 
Graduates 

without 
program 

(2021) 

Graduates 
employed 
without 
program 

(2021) 

Average 
annual wage 

without 
program 

(CNY) 

No. 
Graduates 

with 
program 

(2021) 

Graduates 
employed 

with 
program 

(2021) 

Average 
annual 

wage with 
program 

(CNY) 

Secondary TVET 
schools 

261,172 208,938 20,796 268,506 220, 175 22,876 

Tertiary TVET 
colleges 

77,845 71,618 33,480 93,845 87,276 36,828 

AOUs 30,670 30,364 35,820 38,170 37,789 39,402 

AOU = application-oriented university, TVET = technical and vocational education and training. 
Source: Asian Development Bank estimates.  

 
13. Economic costs. The economic costs identified for the program were capital costs 
(excluding taxes and duties) of CNY25,531 million in 2017–2020, and operations and 
maintenance costs (recurrent costs) of CNY8,201 million in 2017–2020 (as new or upgraded 
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facilities will be in operation under outputs 1 and 2 of the program) and CNY3,235 annually from 
2021 onwards.  
 
14. Economic internal rate of return. The economic net present value for the program is 
CNY9,530 million and the EIRR is 11.16%. A summary of benefits and costs by year is shown in 
Table 8.  

 

Table 8: Summary of Costs and Benefits by Year  
(CNY million) 

Year  
Capital Costs 

including taxes 
and duties 

Taxes and 
Duties 

Recurrent Costs 
Costs in 

Econmoic 
Prices 

Benefits Net Benefits  

2017 4864  555  893  5202    (5202) 

2018 8353  893  1555  9014    (9014) 

2019 8561  915  2518  10165    (10165) 

2020 6864  749  3235  9350    (9350) 

2021     3235  3235  1095  (2140) 

2022     3235  3235  2190  (1046) 

2023     3235  3235  3284  49  

2024     3235  3235  4379  1144  

2025     3235  3235  5474  2239  

2026     3235  3235  6569  3334  

2027     3235  3235  7664  4428  

2028     3235  3235  8759  5523  

2029     3235  3235  9853  6618  

2030     3235  3235  10948  7713  

2031     3235  3235  12043  8808  

2032     3235  3235  13138  9903  

2033     3235  3235  14233  10997  

2034     3235  3235  15328  12092  

2035     3235  3235  16422  13187  

2036     3235  3235  17517  14282  

2037     3235  3235  18612  15377  

2038     3235  3235  19707  16472  

2039     3235  3235  20802  17566  

2040     3235  3235  21896  18661  

2041     3235  3235  22991  19756  

Source: Asian Development Bank estimates.  

 
15. Sensitivity analysis. In addition to the base case scenario, four other scenarios were 
analyzed: (i) 10% decrease in benefits, (ii) 20% decrease in benefits, (iii) 10% increase in costs, 
and (iv) 20% increase in costs. The results, shown in Table 9, suggest that the program is 
economically viable under scenarios (i) and (iii). The program is highly sensitive to 20% decrease 
in benefits, and 20% increase in costs as EIRR falls below 9% with negative net present values.   
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Table 9: Sensitivity Analysis 

Scenario 
Decreased Benefits 

(%) 

Increased Costs 

(%) 

EIRR  

(%) 

ENPV  

(million) 

Base Case   11.16 9,530 
1 10.0  9.90 3,764 
2 20.0  8.49 (2,002) 
3  10.0 10.02 4,717 
4  20.0 8.98 (96) 

EIRR = economic internal rate of return, ENPV = economic net present value.  
Source: Asian Development Bank estimates.  


