
Advanced Knowledge and Skills for Sustainable Growth project (RRP INO 50395) 

 

ECONOMIC ANALYSIS 
 
A.  Introduction 
 
1. Quality infrastructure at higher-education institutions (HEIs) is vital for Indonesia’s 
workforce to build the skills required to access opportunities that are emerging as the economy 
transforms. The education budget in Indonesia has increased substantially from 2003 onwards, 
with student enrollment expanding. In the government’s 2018 program and budget, 
Rp444.1 trillion was allocated for education, of which Rp40 trillion was allocated to the Ministry of 
Research, Technology and Higher Education (MORTHE). About 18% of the MORTHE’s higher-
education budget is allocated for priority projects linked to scholarships, polytechnics, technology, 
and developing teaching universities, while 4.5% is allocated for projects financed by loans 
and grants. 
 
2. The project will support the MORTHE to develop four universities: the University of 
Malikussaleh, the University of Jambi, the University of Riau, and the Indonesia University for 
Education (UPI). The envisioned scope of work entails three categories of activities (i) developing 
teaching and research facilities, supporting infrastructure, and procuring equipment; (ii) 
developing and improving the quality of human resources, including degree and nondegree 
programs for lecturers and university staff; and (iii) equipping the four universities to become 
“centers of excellence” in a specific academic discipline. The University of Malikussaleh will be a 
center of excellence for sustainable agriculture The University of Jambi will be a center of 
excellence for sustainable natural resources, and the University of Riau will be a center of 
excellence for marine and aquatic science. UPI will focus on technical and vocational education 
and training (TVET) to meet national priorities for skilled and highly skilled human resources. 
 
B.  Economic Rationale 
 
3. Improving relevance of higher education. Higher education should support economic 
growth, but in Indonesia it is not producing enough highly skilled workers in priority sectors 
(industry and trade, agriculture) or fields (science, technology). Mismatches exist between what 
is being taught at HEIs and the types of jobs that are emerging in the new economy. To bridge 
this gap, partnerships between industry and education providers should be strengthened. These 
challenges are being exacerbated by a lack of quality infrastructure for science and technology at 
HEIs. Regional universities need to develop a supply of labor that meets the needs of the local 
economy so that graduates can find employment within their province of origin. In line with this, 
the four universities supported under this project have developed plans to strengthen their 
programs become centers of excellence in a specific discipline. 
 
4. Improving vocational education quality. Indonesia’s education system underwent a 
major transformation in the early 2000s, with the Teacher Law, 2005 establishing teaching as a 
profession that requires a 4-year degree. This transition saw the number of people qualified and 
working as teachers increase, and as of 2017, Indonesia employed about 3.4 million teachers in 
general education and the religious education system.1 The share of teachers with the minimum 
bachelor’s degree increased from 37% in 2003 to 90% in 2016. However, the increase in the 
number of qualified teachers has not been accompanied by a significant increase in student 
learning outcomes, with studies showing that Indonesian teachers need to improve content 
mastery and pedagogical practice. In 2015, the Ministry of Education and Culture tested all school 
teachers, with the results showing that on a 100-point scale, the average score was 53. In 

                                                           
1 World Bank. 2018. Indonesia economic quarterly: June 2018. Jakarta. 
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classroom, evaluations reveal weaknesses in pedagogical competencies and subject content. 
Concerning TVET, there is an inadequate supply of qualified teachers, particularly at vocational 
senior high schools, which contributes to the poor education outcomes of students. The project 
will develop a center of excellence at UPI that will function as a networking organization, bringing 
stakeholders that are specialized in TVET-teacher education together to develop competencies 
and best practices in the field. 
 
C.  Demand Analysis 
 
5. Increasing competition for university admission and an increasing number of students 
enrolling in university programs point to increasing demand for enrollment in higher education. In 
2017, 16.7% of the population aged 15–24 were either enrolled in or had completed higher 
education, compared with 11.3% of those aged 25 years and over.2 Demand is increasing for 
programs related to science, technology, engineering, and mathematics, with close to 40% of 
those with tertiary education aged 15–24 are studying in these areas, while less than 30% are 
aged 25 and over. University graduates that majored in areas related to science and technology 
are in demand, as demonstrated by a high employment-to-population ratio for those with tertiary 
qualifications in mathematics and computer science (85.0% for men, 77.5% for women) compared 
to Indonesia’s average employment-to-population ratio (77.9% for men, 48.1% for women). The 
unemployment rate for university graduates is lower than the unemployment rate for those with 
high school or junior high school as their highest level of education. However, field-of-study 
mismatch and quality of education are concerns (footnote 1).  
 
6. Indonesia is accelerating infrastructure investment and encouraging more export-oriented 
foreign investment to support its structural transformation, with the Asian Development Bank 
(ADB) estimating Indonesia’s infrastructure investment needs at $1.1 trillion for 2016–2030.3 
Implementing Indonesia’s development plan requires a more educated workforce, with advanced 
knowledge and skills in areas related to science and technology for enabling technology transfer 
and expansion into higher-value-added industries that offer a more sustainable growth path. 
Progress toward this plan will also require a strengthening of pedagogical skills and subject 
content among vocational education teachers to improve the learning and employment outcomes 
of their students. Unemployment rate was high (11.4%) among vocational high school graduates 
in 2017 (footnote 2).  
 
D.  Alternative Analysis 
 
7. Investment lending can directly address the upfront capital requirements required for 
building new education facilities, while equipping these facilities with modern technology that 
support Indonesia’s structural transformation. An alternative modality, such as results-based 
lending or policy-based lending, would rely on the continuity of government budget availability for 
investment, which would increase the risk of investment projects not being completed. In addition, 
the project will simultaneously undertake capital investment, human resource development 
related to the new infrastructure, and strengthening subject areas through integrated curricula 
approaches. Coordinating these would be challenging using alternative lending modalities. 
 
E. Cost–Benefit and Scenario Analyses 
 

                                                           
2 Government of Indonesia, Central Agency of Statistics. 2017. Labor force survey August 2017 (microdata). Jakarta.  
3 ADB. 2017. Meeting Asia’s Infrastructure Needs. Manila.  
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8. The cost–benefit analysis examines the economic net present value and the economic 
internal rate of return (EIRR). To estimate the economic benefits, the analysis considers income 
gains associated with additional university graduates and income improvements for vocational 
high school graduates. The economic cost is computed by using investment cost, opportunity 
cost, equipment replacement cost, and recurrent costs. The analysis assumes an exchange rate 
of Rp13,500 to $1. It is assumed that the project will start in 2019, implementation will conclude 
in 2024, and the project operating life will continue to 2043. 
 
9. In 2018, about 113,660 students were enrolled in the four universities supported by the 
project, and in the same year almost 20,000 students graduated at the bachelor level. The project 
will support an increase in enrollment of 20,000 students, to 136,275, across the four universities 
by 2024, while the average duration for students to complete an undergraduate degree will 
decrease by a semester. It is also expected that student drop-outs will decline with project 
implementation, with 95% of enrolled students expected to successfully complete their 
undergraduate degrees within 4.5 years. The combination of these factors will help to produce 
approximately 10,000 additional graduates per year by the end of the project. It is assumed that 
without the project, these students would have entered the workforce without tertiary education, 
while with the project they will complete a bachelor’s degree program and then enter the 
workforce. It is expected that the improved education facilities and services supported by the 
project, together with the greater emphasis on science and technology, will produce graduates 
from the four universities who are in high demand. It is assumed that 45% of graduates will be in 
paid employment within 12 months of graduating, with the job placement rate improving to 70% 
within two years of graduating (footnote 2). Analysis of transition matrices of university graduates 
and their relatively high employment-to-population ratio and low unemployment rate support this 
assumption (footnote 2). It is assumed that university graduates will become employees in the 
formal economy—more than 85% of employed university graduates are working in the formal 
economy. It is expected that earnings of graduates will increase in line with GDP growth per 
annum.4 An income tax rate of 15% is applied to earnings over the tax-free threshold of $3,700.  
 
10. Other benefits, such as benefits from post-graduate enrollment, provision of short courses, 
and commercialization of research, are more unpredictable and therefore are not included in the 
baseline cost–benefit analysis. It is also difficult to calculate the potential benefits from the 
investment in centers of excellence. As a result, the benefits calculated in this analysis are 
conservative. However, it is expected that additional economic benefits for Indonesia will arise 
from improved education quality and more effective orientation of research toward industry needs.  
 
11. Assumptions for estimating costs are based on investment costs, opportunity costs, 
replacement of equipment, and recurrent costs (operation and maintenance). Financial costs of 
the project are estimated at $266.7 million, including a regular loan of $200 million from ADB’s 
ordinary capital resources, and government contributions of $66.7 million. This includes $5.0 
million from the universities’ nontax revenues and $36.1 million (including a $18.2 million tax 

                                                           
4 Assumes that average real wages follow real minimum wage growth trends. Government Regulation on minimum 

wages (no 78), 2015 provides a formula whereby the minimum wage increase in all provinces and districts is based 
on the percentage increase in national inflation in September (year-on-year), plus the percentage increase in real 
national GDP in the second quarter (year-on-year). GDP growth of 5.1% is assumed as a baseline scenario. GDP 
growth has averaged 5.0% over the last 4 years, but it is expected that improvements in education quality will add 
up to 0.90 percentage points to growth by 2040. See World Bank. 2018. Indonesia economic quarterly: June 2018. 
Jakarta. 
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exemption) from the national budget. Excluding distortions, price contingencies,5 taxes, and 
subsidies, economic costs are estimated at $214.6 million.6 
 
12. The opportunity costs were calculated based on increases in enrollment for the four 
universities over time, and foregone earnings plus out-of-pocket expenses while students study 
full-time. It is assumed that foregone earnings are equivalent to the net average annual salary of 
a high school graduate working on an employee contract, and that the average duration of student 
enrollment will also decrease by a semester by the end of the project. The calculation of foregone 
earnings assumes that 45% of high school graduates will be in paid employment within 12 months 
of finishing school, while 75% will be in paid employment within two years of finishing school 
(footnote 2). Out-of-pocket expenses are based on average per capita expenditures, excluding 
taxes.7 Recurrent costs are estimated based operational costs of the investment associated with 
staff, buildings, and equipment operations, along with maintenance costs as a share of total 
investment, which increase incrementally over time. It is assumed that the equipment purchased 
under the project will need to be replaced every five years after the close of the project. 
 
13. Based on the assumptions outlined above, Table 1 presents a baseline for the cost–
benefit analysis. The economic net present value was positive and estimated at $788.8 million 
discounted at 6%, and the EIRR was calculated at 13.0%, indicating a sufficient rate of return for 
a social sector project.8  
 

Table 1: Economic internal rate of return  
($ million) 

Year Investment 
Opportunity 

cost 
Equipment 

replacement 

Recurrent 
cost 

(O&M) 
Total 
cost 

Graduate 
earnings Net benefit 

2019 14.4 7.9  1.7 24.0  (24.0) 
2020 57.3 19.9  1.7 78.9  (78.9) 
2021 82.7 33.6  1.7 118.0  (118.0) 
2022 44.1 49.2  1.8 95.1  (95.1) 
2023 15.6 67.1  1.9 84.3  (84.3) 
2024 0.8 80.1  2.0 82.9 12.4 (70.6) 
2025  86.2  2.1 88.3 32.9 (55.4) 
2026  90.6  2.2 92.8 55.1 (37.7) 
2027  95.2  2.3 97.5 79.1 (18.4) 
2028  99.7 39.2 2.4 141.4 105.1 (36.3) 
2029-2033  572.6 39.2 14.3 626.2 993.0 366.8 
2034-2038  721.0 39.2 18.7 778.9 2,028.2 1,249.3 
2039-2043  911.2 39.2 24.7 975.2 3,526.0 2,550.8 

    NPV = 788.8  IRR = 13.0% 

( ) = negative, IRR = internal rate of return, NPV = net present value, O&M = operation and maintenance.   
Source: Asian Development Bank staff estimates. 

 

                                                           
5 Physical contingencies are included as they represent the value of real resources that may be required beyond the 

base cost to complete the project.  
6 Using domestic price numeraire, a conversion factor of 1.0 is assumed for incremental and nonincremental nontraded 

costs and benefits; a conversion factor of 1.0 is assumed for traded costs and benefits, as Indonesia has an open 
exchange rate policy; and investment costs were adjusted by a shadow wage rate conversion factor of 1.0 for skilled 
labor and 0.6 for unskilled labor based on wage differentials between agriculture and construction workers. 

7 Government of Indonesia, Central Agency of Statistics. 2017. National socioeconomic survey: March 2017. 
Jakarta.  

8 The general criterion for accepting a project is achieving a positive ENPV discounted at the minimum required EIRR 
of 6% for social sector projects in accordance with ADB guidelines, or achieving the minimum required EIRR. 
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14. Sensitivity analysis is presented in Table 2. The analysis assumes that real average 
wages will grow in line with real GDP growth, with three GDP growth scenarios presented, 
including baseline growth of 5.1% (business as usual), healthy growth of 5.7% (structural reform), 
and high growth of 6.4% (structural reform and global upturn).9 The analysis shows that a baseline 
growth scenario of 5.1% sees the EIRR reaching 13.0%. Scenarios that consider healthy growth 
and high growth see the EIRR reaching 13.7% and 14.7%. Sensitivity to an increase in project 
costs by 10% and a decrease in project benefits by 10% was also examined and highlights that 
the project is still viable with such cost overruns and benefit decreases. On the downside, a 
decline in the employment rate of graduates leads to a decrease in the EIRR. However, in all 
scenarios the project will yield an EIRR above 6%.  
 

Table 2: Sensitivity analysis of the Economic Internal Rate of Return 
Scenarios Switching 

value 
ENPV 

$ millions 
EIRR 

% 

Baseline growth 5.1%   788.8 13.0 
Healthy growth 5.7%  +19% 938.4 13.7 
High growth 6.4%  +48% 1,164.0 14.7 
Increase in project investment costs by 10% -11% 703.4 12.3 
Decrease in project benefits by 10% -29% 564.1 11.3 
A decline in the employment rate of graduates (30% employed within 
12 months, 60% employed within 2 years) 

-44% 439.3 10.3 

Benefit of better employment opportunities for vocational high school 
graduates benefiting from better teacher skills 

+42% 1,121.2 14.6 

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

 
15. In addition, improvements in vocational teacher training quality associated with the center 
of excellence at UPI should eventually lead to improvements in the employment and wage 
outcomes of vocational high school graduates.10 In particular, it is expected that with 
improvements in the foundational skills and technical know-how of vocational high school 
students brought about by improved vocational-teacher training, the share of these graduates in 
formal employment will increase incrementally over time, with at least 20% of vocational high 
school students benefitting by 2043.11 The increase in formal employment will be accompanied 
by improvements in earnings equivalent to 1-month of additional salary per year, with the benefit 
sustained over time. Such benefits should see the EIRR improve to 14.6%. 
 
F.  Distributional Analysis  
 
16. Indonesian higher-education institutions are clustered on the island of Java. Investments 
to improve the quality of regional universities under the project will provide students with 
incentives to undertake higher-education studies in their home provinces, while giving provinces 
a better chance of retaining talent after students graduate. The investment in the regional 
universities and the anticipated increase in student enrollment should also stimulate growth in 
local businesses and generate new job opportunities for both semi-skilled and skilled workers. In 
addition to regional development, the project will promote women’s involvement in the university 
programs by giving them access to project information and skills development programs 
organized for industry and the community. The project also includes provisions for installing day 
care-centers in project facilities and developing gender-responsive curricula. 

                                                           
9 Government of Indonesia, National Development Planning Agency (BAPPENAS). 2018. Indonesia 2045. 

Unpublished. 
10 E. Ginting, C. Manning, and K. Taniguchi. 2018. Indonesia: Enhancing productivity through quality jobs. Manila. ADB.  
11 World Bank. 2018. World Development Report 2018: Learning to Realize Education’s Promise. Washington, DC. 


