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Description
The Combined Education Index (CEI) 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. 

Methodology
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 ]

1. Calculation of CEI Historical
2. CEI is calculated for 9 countries from 1985 to 2005. 
3. CERH from 1970 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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4. The CERH values in between the 5 year intervals are projected. For eg: Using the CERH values of 1975 and 1980, the CERH of 1976 to 1979 is equally distributed. 

5. 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)]
6. For eg, USA’s CEI for 2000 would be 

CEI (2000) = 1 + [ CERΔ1995 +  0.9 * CERΔ1994 + 0.81 * CERΔ1993  + …. 0.14 * CERΔ1975 ]

CEI for all years and countries is calculated similarly
Calculation of CEI-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

Calculation of CEI-25

1. CEI-25 is calculated with the formula:

CEI-25 = [1 + {CERH2005 – CERH1980}/CERH1980]
Data
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Algeria 1.04

Argentina 1.08

Brazil 1.14

China 1.06

Croatia 1.03

Egypt 1.12

Germany 1.12

India 1.02

Indonesia 1.02

Italy 1.08

Japan 1.05

Korea, Rep 1.16

Mexico 1.03

Russia 1.02

South Africa 1.07

Spain 1.09

Sweden 1.16

Turkey 1.10

UK 1.10

US 1.01


Table 1: CEI 2005 for select countries
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1980 1985 1990 1995 2000 2005 1980-2005 1985 1990 1995 2000 2005

China 44 40 41 49 52 56 1.3 1.08 1.01 1.02 1.06 1.06

India 32 38 39 43 42 48 1.5 1.03 1.06 1.05 1.06 1.02

Italy 58 55 61 69 73 84 1.5 1.04 1.00 1.05 1.09 1.08

Japan 67 66 65 71 74 78 1.2 1.08 1.04 1.01 1.05 1.05

Korea, Rep 56 66 69 75 88 96 1.7 1.12 1.15 1.11 1.11 1.16

Spain 63 68 72 81 84 88 1.4 1.09 1.10 1.09 1.12 1.09

Sweden 64 63 64 85 92 92 1.4 1.05 1.03 1.02 1.18 1.16

UK 58 57 65 73 78 84 1.4 1.04 1.02 1.07 1.10 1.10

US 75 79 86 88 86 90 1.2 1.06 1.07 1.09 1.07 1.01

CEI CER

H

Table 2: Trends in CERH from 1980 to 2005, CEI from 1985 to 2005 and CEI-25
Commentary
Table 1 shows the CEI of selected countries for 2005. Korea achieved a CEI of 1.16 as a result of a 67% rise in CER from 1975-1995, including a 478% rise in tertiary enrollment from 9% in 1975 to 52% in 1995. Its CER rose by 28% from 1995 to 2005. Sweden also recorded a CEI2005 of 1.16 as a result of a 44% rise in CER for 1980-2005. The CEI2005 for UK was 1.10, primarily as the result of a 165% rise in tertiary enrollment during the 1975-1995 period from 19% to 50%. UK’s TER rose by another 20% between 1995 and 2005, but the impact will reflect in CEI values only from 2006 onwards. Tertiary enrollment in USA (82%) now lags behind Korea (92%); Japan (55%) and Italy (64%) still have considerable scope for progress.
Table 2 presents changes in CEI from 1985 to 2005 for select countries. The left hand columns provide the actual CERH enrollment figures for 1980 to 2005 and the total change over 25 years (CERH25). The center column measures the overall 25 year index for CERH25 from 1980-2005 (e.g. a value of 1.50 indicates 50% rise in CERH over 25 years, equivalent to 2% a year). The right hand section shows the average rate of enrollment growth as measured by CER from 1980 and 2005. Korea recorded the highest 25 year average (1.70) followed by Sweden (1.40). USA and Japan recorded the lowest level of improvement over time (1.20), although its absolute levels of enrollment in 2005 rank only second to Korea.

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. 
Data Sources

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


� Jacobs, Garry; Slaus, Ivo; “Indicators of Economic Progress” 2010.


� Jacobs, Garry; Slaus, Ivo; “Indicators of Economic Progress” 2010.
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