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Description
The cumulative education index has two components: 

1. Quantitative 

2. Qualitative

The quantitative component assesses the changes in school enrollment rates for primary, secondary and higher education over time as a measure of changes in the future capacity of society to generate human welfare. Regarding economic performance as a function of education, current level of economic welfare is adjusted by an index that reflects the change in the enrollment rate at primary, secondary and tertiary levels over a period of time. Calculations are based on the gross enrollment rates for primary (PER), secondary (SER) and tertiary (TER) as normalized by UNDP for the combined enrollment rates (CGER) used in the Human Development Index. In consideration of the increasing importance of higher education in economic development and welfare, the index assigns double weightage to changes in tertiary rates. 

The qualitative component is measured with the aid of Programme for International Student Assessment (PISA) scores which aims to measure how far students approaching the end of compulsory education have acquired some of the knowledge and skills essential for full participation in the knowledge society. PISA was developed jointly by the OECD member countries. 

(PISA) is a worldwide evaluation of 15-year-old school pupils' scholastic performance, performed first in 2000 and repeated every three years. PISA aims at testing literacy in three competence fields: reading, mathematics &  science.

The qualitative and quantitative components are multiplied to give the cumulative education index. 

Methodology
Quantitative

1. The combined gross enrollment rate (CGER) is taken from the UNDP-HDI database. 

2. Tertiary enrollment rate(TER) is taken from World Bank database. 

3. CERH is the base used to calculate the combined education index. 
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 CERH = 0.33 PER + 0.23 SER + 0.44 TER               
                  -----------------
(5)

4. In recognition of the time lag between acquisition of education and its impact on economic activity, we define the Combined Education Index (CEI) through CERΔn.
CEIn = 1 + [1.0 * CERΔ(n-5) +  0.9 * CERΔ(n-6) + 0.81 * CERΔ(n-7)  + …. 0.14 * CERΔ(n-25)] -----------------      (6)
where  [image: image4.png]CER,,




 CERHn – CERH(n-1)


------------------     (6a)
5. CERΔn measures the absolute change in combined enrollment levels over time (equation 6a). CEI measures the cumulative impact of that change on human economic welfare at any point during 25 years in time subsequent to the change in CERH. As the more educated youth enter the workforce and the impact of rising levels of education gradually impacts on actual GDP and HWE, the factor multiplying CERΔn, i.e. 1, 0.9, 0.81 etc. for past educational achievements declines proportionately, because over time the impact of earlier education enrollment comes to be reflected in GDP and in our HWE. As an example, CEI (2005) for Sweden for year 2005 is given by

CEI (2005) = 1 + [ CERΔ2000 +  0.9 * CERΔ1999 + 0.81 * CERΔ1998  + …. 0.14 * CERΔ1980 ]

Qualitative
1. PISA scores for OECD and other partner countries are available from the National Center of Education statistics (NCES) website: http://nces.ed.gov/surveys/pisa/
2. The PISA scores for reading, mathematics and science are averaged to arrive at a total PISA score. 
3. The total PISA score for OECD countries is available from the NCES database
4. PISA index for country X = [1 + {Pisa score for X – Pisa score for OECD}/Pisa score for OECD]
5. PISA index has been calculated for 7 countries for the year 2000 & 15 countries for the year 2005. 
Cumulative Education Index
1. The cumulative education index is derived by multiplying CEI and PISA index

Cumulative education index = CEI*PISA
Calculation of Cumulative education index 2005

1. CEI 2005 is calculated for 20 countries. 
2. CERH from 1980 to 2005 for 5 year intervals is calculated from the CGER data from UNDP and TER data from World Bank as follows: 
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3. The CERH values in between the 5 year intervals are projected. For eg: Using the CERH values of 1980 and 1985, the CERH of 1981 to 1984 is equally distributed. 

4. Then CEI is calculated using the formula:

CEIn = 1 + [1.0 * CERΔ(n-5) +  0.9 * CERΔ(n-6) + 0.81 * CERΔ(n-7)  + …. 0.14 * CERΔ(n-25)]
5. For eg, USA’s CEI for 2005 would be 

CEI (2005) = 1 + [ CERΔ2000 +  0.9 * CERΔ1999 + 0.81 * CERΔ1998  + …. 0.14 * CERΔ1980 ]

CEI for the 20 countries is calculated similarly

6. PISA scores for reading, mathematics and science are calculated for 15 countries for the year 2005. 

7. The scores on reading, maths and science are averaged to arrive at a total PISA score. 

8. The total PISA score for OECD countries as a whole is also available directly from the database.

9. Formula for calculating the PISA index for country X = [1 + {Pisa score for X – Pisa score for OECD}/Pisa score for OECD]
10. Cumulative index for 2005 = CEI* PISA index
Data

[image: image6.emf]For year 2005

Maths Reading Science

Total-Avg of Col 

B, C, D

% increase 

w.r.t OECD 

total PISA index CEI 2005

Cumulative 

Education Index = 

PISA * CEI

OECD 484 484 491 486

Argentina 381 374 391 382 -0.21 0.79 1.08 0.85

Brazil 370 393 390 384 -0.21 0.79 1.14 0.90

Croatia 467 477 493 479 -0.01 0.99 1.03 1.01

Germany 504 495 516 505 0.04 1.04 1.12 1.16

Indonesia 391 393 393 392 -0.19 0.81 1.02 0.82

Italy 462 469 475 469 -0.04 0.96 1.08 1.04

Japan 523 498 531 517 0.06 1.06 1.05 1.12

Korea, Rep 547 556 522 542 0.11 1.11 1.16 1.29

Mexico 406 410 410 409 -0.16 0.84 1.03 0.87

Russia 476 440 479 465 -0.04 0.96 1.02 0.97

Spain 480 461 488 476 -0.02 0.98 1.09 1.07

Sweden 502 507 503 504 0.04 1.04 1.16 1.20

Turkey 424 447 424 432 -0.11 0.89 1.10 0.97

UK 495 495 515 502 0.03 1.03 1.10 1.14

US 474 * 489 482 -0.01 0.99 1.01 1.00

Table 1: Cumulative education index for 2005 for select countries
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Reading Maths Science

Total PISA 

score -Avg of 

Col B, C, D

% increase 

w.r.t OECD 

total

PISA index CEI 2000

Cumulative 

Education Index 

= PISA index * 

CEI

OECD

499 498 502

500

Italy

487 457 478

474 -0.05 0.95 1.09 1.03

Japan

522 557 550

543 0.09 1.09 1.05 1.14

Korea, Rep

525 547 552

541 0.08 1.08 1.11 1.21

Spain

493 476 491

487 -0.03 0.97 1.12 1.09

Sweden

516 510 512

513 0.03 1.03 1.18 1.21

UK

523 529 532

528 0.06 1.06 1.10 1.17

US

504 493 499

499 0.00 1.00 1.07 1.07

Table 2: Cumulative education index for year 2000 for select countries
Notes

1. For CEI historical, CERH values are available from 1970 onwards. CEI-1995 will have the impact of growth of CERH from 1970-1990. CEI-2000 will have the impact of growth of CERH from 1975 to 1995. CEI-2005 will have the impact of growth of CERH from 1980 to 2000. Thus, CEI 1995, 2000 & 2005 reflect the full impact. CEI-1990 will have the impact of growth of CERH from 1965 to 1985 & CEI-1985 will have the impact of growth of CERH from 1960 to 1980. Since reliable data sources for CGER are unavailable for all countries for 1960 & 1965, CEI of 1990 & 1985 show the impact of the latter half of their gestation period of 20 years. 
2. PISA scores are available for the years 2000, 2003 & 2006. Hence to calculate cumulative education index for the year 2005, PISA of 2006 has been taken as an approximate. 

3. US Reading score 2006: reading literacy results are not reported for the United States because of an error in printing the test booklets. In several areas of the reading literacy assessment, students were incorrectly instructed to refer to the passage on the “opposite page” when, in fact, the necessary passage appeared on the previous page. Because of the small number of items used in assessing reading literacy, it was not possible to recalibrate the score to exclude the affected items. Also as a result of the printing error, the mean performance in mathematics and science may be misestimated by approximately 1 score point. The impact is below one standard error.


















Data Sources

World Bank for tertiary enrollment rates http://databank.worldbank.org/
UNDP HDI Reports for CGER http://hdr.undp.org/
PISA scores: http://nces.ed.gov/surveys/pisa/
�  Jacobs, Garry; Slaus, Ivo; “Indicators of Economic Progress” 2010


� http://www.pisa.oecd.org/dataoecd/51/27/37474503.pdf


� http://en.wikipedia.org/wiki/Programme_for_International_Student_Assessment


� Jacobs, Garry; Slaus, Ivo; “Indicators of Economic Progress” 2010.
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H2-CEI 2000

		For year 2000

				Reading		Maths		Science		Total PISA score -Avg of Col B, C, D		% increase w.r.t OECD total		PISA index		CEI 2000		Cumulative Education Index = PISA index * CEI

		OECD		499		498		502		500

		Brazil		396		334		375		368		-0.26		0.74

		Germany		484		490		487		487		-0.03		0.97

		Italy		487		457		478		474		-0.05		0.95		1.09		1.03

		Japan		522		557		550		543		0.09		1.09		1.05		1.14

		Korea, Rep		525		547		552		541		0.08		1.08		1.11		1.21

		Mexico		422		387		422		410		-0.18		0.82

		Russia		462		478		460		467		-0.07		0.93

		Spain		493		476		491		487		-0.03		0.97		1.12		1.09

		Sweden		516		510		512		513		0.03		1.03		1.18		1.21

		UK		523		529		532		528		0.06		1.06		1.10		1.17

		US		504		493		499		499		-0.00		1.00		1.07		1.07





H2-CEI 2005

		For year 2005

				Maths		Reading		Science		Total-Avg of Col B, C, D		% increase w.r.t OECD total		PISA index		CEI 2005		Cumulative Education Index = PISA * CEI

		OECD		484		484		491		486

		Argentina		381		374		391		382		-0.21		0.79		1.08		0.85

		Brazil		370		393		390		384		-0.21		0.79		1.14		0.90

		Croatia		467		477		493		479		-0.01		0.99		1.03		1.01

		Germany		504		495		516		505		0.04		1.04		1.12		1.16

		Indonesia		391		393		393		392		-0.19		0.81		1.02		0.82

		Italy		462		469		475		469		-0.04		0.96		1.08		1.04

		Japan		523		498		531		517		0.06		1.06		1.05		1.12

		Korea, Rep		547		556		522		542		0.11		1.11		1.16		1.29

		Mexico		406		410		410		409		-0.16		0.84		1.03		0.87

		Russia		476		440		479		465		-0.04		0.96		1.02		0.97

		Spain		480		461		488		476		-0.02		0.98		1.09		1.07

		Sweden		502		507		503		504		0.04		1.04		1.16		1.20

		Turkey		424		447		424		432		-0.11		0.89		1.10		0.97

		UK		495		495		515		502		0.03		1.03		1.10		1.14

		US		474		*		489		482		-0.01		0.99		1.01		1.00

		PISA scores are for the year 2006.

		*US Reading score 2006: reading literacy results are not reported for the United States because of an error in printing the test booklets. In several areas of the reading literacy assessment, students were incorrectly instructed to refer to the passage on
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H2-CEI 2000

		For year 2000

				Reading		Maths		Science		Total PISA score -Avg of Col B, C, D		% increase w.r.t OECD total		PISA index		CEI 2000		Cumulative Education Index = PISA index * CEI

		OECD		499		498		502		500

		Italy		487		457		478		474		-0.05		0.95		1.09		1.03

		Japan		522		557		550		543		0.09		1.09		1.05		1.14

		Korea, Rep		525		547		552		541		0.08		1.08		1.11		1.21

		Spain		493		476		491		487		-0.03		0.97		1.12		1.09

		Sweden		516		510		512		513		0.03		1.03		1.18		1.21

		UK		523		529		532		528		0.06		1.06		1.10		1.17

		US		504		493		499		499		-0.00		1.00		1.07		1.07





H2-CEI 2005

		For year 2005

				Maths		Reading		Science		Total-Avg of Col B, C, D		% increase w.r.t OECD total		PISA index		CEI 2005		Cumulative Education Index = PISA * CEI

		OECD		484		484		491		486

		Argentina		381		374		391		382		-0.21		0.79		1.08		0.85

		Brazil		370		393		390		384		-0.21		0.79		1.14		0.90

		Croatia		467		477		493		479		-0.01		0.99		1.03		1.01

		Germany		504		495		516		505		0.04		1.04		1.12		1.16

		Indonesia		391		393		393		392		-0.19		0.81		1.02		0.82

		Italy		462		469		475		469		-0.04		0.96		1.08		1.04

		Japan		523		498		531		517		0.06		1.06		1.05		1.12

		Korea, Rep		547		556		522		542		0.11		1.11		1.16		1.29

		Mexico		406		410		410		409		-0.16		0.84		1.03		0.87

		Russia		476		440		479		465		-0.04		0.96		1.02		0.97

		Spain		480		461		488		476		-0.02		0.98		1.09		1.07

		Sweden		502		507		503		504		0.04		1.04		1.16		1.20

		Turkey		424		447		424		432		-0.11		0.89		1.10		0.97

		UK		495		495		515		502		0.03		1.03		1.10		1.14

		US		474		*		489		482		-0.01		0.99		1.01		1.00

		PISA scores are for the year 2006.

		*US Reading score 2006: reading literacy results are not reported for the United States because of an error in printing the test booklets. In several areas of the reading literacy assessment, students were incorrectly instructed to refer to the passage on






