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Abstract
The paper suggests two corrections in the measure of Gender Development Index (GDI). On the
one hand, it proposes to correct for skewed sex-ratio. This in most cases translates into correcting
for missing women, but in some cases it also corrects for missing men because of war, migration
or other reasons — of course, both the anomalies can have adverse implications for females. On
the other hand, it suggests measuring attainment as the inverse of the distance from the ideal,
which corrects for the non-uniformity of development across the three dimensions of health,
education and income. An empirical illustration is provided using data for 2006. The combined
impact of the two penalties can be decomposed into the sex-ratio effect, non-uniformity effect
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Gender Development Index: Two Corrections
Hippu Salk Kristle Nathan, Priya Rampal, Srijit Mishra

1. Introduction

Rising income and expanding output are not the only outcomes of development. It has
been increasingly recognized that a single dimensional measure like Gross National Product
(GNP) is only an indicator of economic growth expressed in monetary units and not the measure
of development, which is multi dimensional. Investment in education and health, may not
directly add to GNP, but adds value to human capital and thus contributes to economy and social
wellbeing. It is also universally being accepted that people are not only active agents of change,
but also the ends in themselves.

Mahbub-ul-haq, the architect behind Human Development Report (HDR), wanted to
bring people to the centre of the agenda for national and global development policy. Criticizing
the measures like GNP, he once remarked that any measure that values a gun several hundred
times more than a bottle of milk is bound to raise serious questions about its relevance for human
progress (Haq, 1995). The central message in the HDRs is to consider people not as an input in
form of labor in production but as an outcome of development. The Human Development Index
(HDI), the single composite measure of education, health and living standards, was the first
serious attempt to assess development that goes beyond the income dimension. This measure by
United Nations Development Programme (UNDP) captures cross-country differences and ranks
countries accordingly. Although the specific methodology of construction of the index is not
without drawbacks, the HDI has evolved over time and achieved broad acceptance (Anand and
Sen, 1995, Bardhan and Klasen, 1999, Jahan, 2003) and also contributed to policy discourse
(Fukuda-Parr, Raworth and Shiva Kumar, 2003).

However, HDI does not take into account the disparity between males and females.
Hence, subsequently need for comprehensive investigation of gender inequality in economic and
social arrangements was felt and a program to develop a framework for gender-equity-sensitive
indicators was launched under HDR in 1995 (Anand and Sen, 1995). The status of women is
central to the economy because if one half of the society suffers so does the rest. Hence, it was

imperative to have an index, which incorporates the extent of inequality between males and



females in achievements. In 1995, UNDP presented two gender based measures which takes note
of gender inequality in human development. The derivation of these indices is premised on the
theoretical notion given by Anand and Sen (1995) that, ceteris paribus, societies have an aversion
to gender inequality. Like HDI, these indices are normalized to a 0 to 1, where a value closer to 1
indicates higher human development with higher equality across gender.

This paper revisits the Gender Development Index (GDI) measures by UNDP and
incorporates the modifications suggested by recent literatures (Mishra and Nathan 2008, Nathan,
2008, Nathan, Mishra and Reddy, 2008). The following section highlights the gender role in
development. Section 3 briefs the construction of GDI and discusses the weaknesses. Two-levels
of corrections are suggested in section 4. The first correction accounts for skewed sex-ratio,
which in practice amount to correcting for missing women.” The second correction is in
considering attainment as the inverse of failure where the latter is considered as a distance from
the ideal.’ Section 5 provides an empirical illustration using data for 2006 from the Human
Development Reports Statistical Update (UNDP, 2009) and population data from United Nations

(UN, 2009). In our discussions we highlight two things. Concluding remarks are in section 6.

2. Gender matters

Gender and development are complementary to each other having both-way causality.
Gender disparities lead to weaker economic growth and that stronger economic growth leads to
reduced gender disparities (Stotsky, 2006a, Stotsky, 2006b). It is found that reducing gender
inequality and improving the status of women may contribute to higher economic growth and
bring about greater macroeconomic stability, whereas women’s relative lack of opportunities in
developing and least developed countries inhibits economic growth. Economic growth leads to
an improvement in the condition of the disadvantaged groups, including gender.

Gender inequality is not only the most marked form of inequality in a society, but also
the most pervasive within all socio economic groups (Kabeer, 2003). In most developing
countries, gender inequality is a major obstacle to meeting the Millennium Development Goal

(MDG) targets. In fact, achieving the goals will be impossible without closing the gaps between

? ‘Missing women’ is the term coined by Sen (1992) to describe the deficit of women in Asia and North Africa. This
term is used in the present paper as an analogy to describe disadvantaged gender.

? The maximum value for each of the three indices is considered as ideal in each dimension. For example, in the
health dimension a maximum value for life expectancy is posited and actual attainments greater than or equal to this
are considered to have obtained the ideal.



women and men in terms of capacities, access to resources and opportunities, and vulnerability
to violence and conflict (UNDP, 2006). Also literature shows that women in control of their
household’s resources spend more on basic necessities and on the development of their
children’s potential than men do in similar circumstances (Stotsky, 2006a). Thus, equality of
gender at both micro and macro level is bound to lead to more of human well being.

Dollar and Gatti (1999) found a positive relationship between female education and
growth. Knowles et al (2002) based on Solow’s framework estimated that a one percent increase
in female education increases average Gross Domestic Product (GDP) by 0.37 percent whereas
male education has no statistically significant effect on GDP. The positive correlation reinforces
an earlier result obtained by Hill and King (1995). Klasen (1999) also examined this relationship
by using total years of schooling and the ratio of female to male education as explanatory
variables and found that reducing gender inequalities in education leads to higher growth. Since
women are often the primary educators and nurturers of children, girls’ education is positively
and significantly associated with education capital and negatively and significantly associated
with child mortality (Baldacci et al, 2004).

Health of women is important as women participate in the process of development in
multiple roles like child bearers, mothers, home makers and part of the labor force. Besides being
recipients of health care, women are also providers and promoters of health, as much of the non-
institutional care of the sick is carried out by female members (Bloom, 1991, Standing, 1997,
Rathgeber, 1993). Women’s health is critical to inter generational development as mothers can
ensure the health of their babies by caring for their own.

Both qualitative and quantitative presence of women in the workforce is important not
only for lowering the disproportionate levels of poverty among women, but also for taking a
step towards raising household income and encouraging economic development in countries as a
whole (World Economic Forum (WEF), 2005). As women tend to be less corrupt than men,
societies where women enjoy greater participation in public life have ‘cleaner’ businesses and
governments (Dollar et al, 2001, World Bank, 2001). Corruption is attributed to lack of women
voice in policy making, which in turn produces poorer quality of institutions, lower quality
investment, and weaker growth (Aron, 2000, Abed and Gupta, 2002, Laframboise and Trumbic,
2003). Sen (1999) has also advocated the notion where the societies need to see women less as

passive recipients of help, and more as dynamic promoters of social transformation, evidence



suggesting that the education, employment and ownership rights of women have a powerful
influence on their ability to control their environment and contribute to economic development.
Gender inequalities in human capital and other productive inputs lead to slower growth and
because growth can reduce the disadvantaged condition of women, there is merit to the idea of a
virtuous circle of growth and reduction in gender inequalities (Stotsky, 2006a). Being sensitive
to gender concerns has intrinsic as well as instrumental advantages. In the measurement of

Human Development this is echoed through the Gender Development Index (GDI).

3. GDI - the measure and its criticisms

GDI is one of the two gender sensitive measures by UNDP to assess overall development
with a note on inequality.* GDI is a gender-adjusted HDI measured in the equally weighted
components, same as the HDI, but formulated in a way to take note of the gaps between men and
women on each of these components. The three components are income at purchasing power
parity, education, measured in terms of weighted average of adult literacy rate and enrolment
ratio;” and health in terms of life expectancy at birth. For each component of GDI, there is an
equally distributed equivalent achievement (X.z), which is defined as the level of achievement
that, if attained equally by women and men, would be judged to be exactly as valuable socially
as the actually observed achievement (Anand and Sen, 1995). When the achievements of men
and women are different, higher the difference for a given mean, lower is the value of X.4. This
value is expressed as function of female and male achievements (X; X,; 0<X;X,<l) and

proportion of female and male population (p, pu; prtp=1),}

K=l (6, Y7+ pu 0 wherez0 8 1, o

Aversion to inequality can be controlled through &, whose larger value implies a greater

penalty for achievement gap by both genders. For no aversion, that is, if the aversion to

* The other measure is Gender Empowerment Measure (GEM). Likewise GDI, GEM is measured in the three
components; political participation - measured by women’s and men’s percentage of shares of parliamentary seats,
economic participation — measured by share of jobs classified as professional or technical, and administrative or
managerial going to women and men and power over economic resources - measured by women’s and men’s
estimated earned income (UNDP, 2007).

> Adult literacy rate is given 2/3rd weight and enrolment ratio is given 1/3rd weight.

% The achievement values for female and male are normalized through min-max normalization as: Index=(actual-
minimum)/(maximum-minimum).



inequality were zero, then X,z would be the weighted mean of the male and female
achievements, which is equal to HDI, the average level of achievement. For moderate aversion to
inequality ¢ is set at 2, which makes X.4 harmonic mean of the male and female values (UNDP,
2007).

The gender based measures by UNDP is a welcome attempt given the notion that women
have well too often been treated as supporters of ends of others, rather than ends in their own
right (Nussbaum, 2000). This initiative is in line with the Convention of Elimination of All
Forms of Discrimination against Women, 1979.”

The GDI measure has its own share of critiques. Dijkstra and Hanmer (2000) have noted
that GDI fails to make a cross-country comparison as the absolute level of human development is
conflated with gender equality. The authors have also criticized the income component of
measurement because of its urban bias and non consideration of control over family income.
Bardhan and Klasen (2000) while welcoming the changes made by the UNDP’s 1999 Report,
which were based on the authors’ earlier work (Bardhan and Klasen, 1999), have highlighted the
problem associated in earned income component of the GDI and how it dominates over the
health and education dimensions. The rationale of uniform weight schemes to all dimensions and
non consideration of age specific mortality in health dimension are also questioned. The authors
have further suggested that the scope of GDI by expanded to include subtle gender inequalities
like bias in educational choices, access to employment and consumption of goods. Morrisson and
Jutting (2005) have identified GDI’s failure to account the institutional framework which
encompasses the influence of traditions, customs, and explicit and implicit laws regarding the
role and positions of women. Despite these criticisms, the gender based measures of GDI and
GEM are a good beginning and do reasonably well to represent indicators of women’s overall
status across countries and can provide insights into gender equality and directions for further
improvements (Weldon, 2002, Beneria, 2003).

Recently, Nathan (2008) points out that GDI needs to be corrected for skewed sex-ratio.
Mishra and Nathan (2008) and Nathan, Mishra and Reddy (2008), while discussing HDI, suggest

that attainment should be viewed as an inverse of failure where the latter is calculated as a

7 As per the Article 3 of the convention State Parties shall take in all fields, in particular in the political, social,
economic and cultural fields, all appropriate measures, including legislation to ensure the full development and
advancement of women, for the purpose of guaranteeing them the exercise and enjoyment of human rights and
fundamental freedoms on a basis of equality with men (Referecne).



distance from the ideal. In the present paper, we incorporate both these concerns to the measure

of GDI and suggest two modifications.

4. Two corrections

The construction of X4 is such that countries with unbalanced sex ratio get rewarded if
sex ratio is biased in favour of the gender with a higher attainment (Nathan, 2008). For example,
compared to United Kingdom (UK), the United Arab Emirates (UAE) has a lower life
expectancy averaged across gender and a higher difference between life expectancy of female
and male, but it has a greater value in the X,z of health component of GDI, and hence fetches a
better rank. This occurs due to the relatively higher life expectancy of males that account for
more than two-thirds of the population of UAE.® Thus, the gender sensitive measure at the
indicator level fails to take into consideration inequality in population shares. To address this,
Nathan (2008) suggests multiplying X.;. by a ‘sex-ratio correction factor’ to get equally

distributed equivalent achievement corrected for sex ratio, Xege s

Xede,sr = (£]Xede (2)

where p and p; are the actual and ideal proportion of that gender whose actual population is less
than or equal to the ideal. The new measure satisfies the axiom of monotonicity,” which says that
given the achievement level of two genders, X4 increases as population approaches to its ideal
sex ratio.'® Once ideal sex ratio is fixed, one can calculate X4, s for the different components. A
simplifying assumption is to consider equal proportion of females and males as ideal."'

Now, Xese,s for the different components can be used to construct GDI. The conventional

method of aggregation indices of different components is ‘linear averaging’ (LA), which

¥ UAE has the dubious distinction of having the most skewed sex ratio with more than two males for every female.

’ Monotonicity here means in a strong sense. Also monotonicity axiom is imposed with its two corollaries, i.e.
axiom of ideality and extinction, which respectively say that given attainments the measure maximizes at ideal sex
ratio and vanishes when one of the genders becomes extinct.

' Ideal sex ratio means the best desired sex ratio. Literatures have shown that the natural human sex ratio is
approximately unity and deviation is a threat to the stability and security of the society (Zeng et al, 1993, Park and
Cho, 2003, Hudson and Den Boer, 2004).

""" One can take a biological ideal, or even a range, or separate ideals for separate components of GDI or even
separately for different regions, but this has not been attempted in this paper.



assumes perfect substitutability across the dimensions. For instance, GDI under this can be
expressed as

Hede + Eede + }Iede
3

GDI* =

3)

and
+ E + Yede Sr
= “4)

ede,sr

3

GD]LA,SR — Hede,sr

where H, E and Y denote dimensions of health, education and income respectively. The perfect
substitutability assumption, means that a differential improvement (or increment) in one
dimension (say health) at any value can be substituted or neutralized by an equal differential
decline (or decrement) in another dimension (say education) at any other value. Mishra and
Nathan (2008) and Nathan, Mishra and Reddy (2008) discuss this in the context of HDI and
shows that linear averaging does not penalize unbalanced development across dimensions. An
alternative suggested is the displaced ideal (DI), which is the inverse of the Euclidian distance

from the ideal. Imposing this, one will have

\/(1 - Hede )2 + (1 - Eede )2 + (l - Yede )2

GDI" =1- (5)

and

GDIP% =1 (6)

The fall from GDI"** to GDI®**® result on account of two correction.penalties; one for
skewness in sex ratio applied through sex ratio correction factor and other due to non-uniformity
in development imposed through displaced ideal. The total effect (GDI**-GDI**®) can be
decomposed into the sex-ratio effect (GDI**-GDI***}), the non-uniformity effect (GDI**-
GDI™), and the intersection effect. In other words, the intersection effect can be obtained by
subtracting sex-ratio effect and displaced ideal effect from the total effect. We refer to it as the
intersection effect because the sum of the two effects taken independently will always be greater
than or equal to when both are used together.. It also means that if we first do a sex-ratio

correction and on this we do a displaced ideal correction then what we get at the second step is



lower then if the displaced ideal effect is calculated independently. Similarly, if we first do a
displaced ideal correction and on this we do a sex-ratio correction then what we get at the second
step is lower than if the sex-ratio effect is calculated independently. This is so because the
second correction is done from a lower base. The corrections indicated above are used to

calculate GDI. These are discussed in the next section.

5. Empirical exercise

The achievement data for males and females for the year 2006 are taken from the Human
Development Reports Statistical Update 2008 (UNDP, 2009). The data for population sex ratio is
obtained from Population Division, Department of Economic and Social Affairs of United
Nations (UN, 2009). The calculation has been done in two stages. First the equally distributed
indices corrected for sex ratio, X, s for all dimensions of GDI are calculated and compared with
the respective conventional values and ranks. Then linear averaging and displaced ideal methods
of aggregation are separately applied to recalculate GDI for countries and these are used to arrive
at ranks. The DI method can be applicable not only at the final aggregation level, but also for the
individual dimension if the same is further componentized, as in the case of education. However,

this has not been shown in the current paper. The two specific corrections are elaborated below.

5.1 Sex ratio Correction Factor (Gulf countries and former countries of Russian federation)
Table A1 shows the effect of sex ratio correction factor on GDI. R;, R;, and R5 denote
ranks of 157 countries in health, education, and income dimensions respectively. R,, Ry, and Rg
denote the ranks in the same three dimensions with the sex ratio correction factor introduced.
The difference in ranks indicates that a negative (positive) value implies a worse (better)
performance of the country with the correction factor when compared with the country’s
performance without the correction factor. The countries with skewed sex ratio lose ranks in
each of the three dimensions. The five gulf countries of United Arab Emirates, Qatar, Kuwait,
Bahrain, and Oman have very high skewed sex-ratio biased towards males.'? Table 1 lists the
loss of ranks of these countries in different dimensions of GDI. In the dimensions of health and

income, the gulf countries have male achievement higher than female, (X,>Xs). With a higher

"2 There are six countries in Gulf Cooperation Council (GCC). Saudi Arabia is not included in the analysis due to
unavailability of data.
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proportion of males in the population these countries get unduly rewarded and enjoy a much
higher rank as shown in R; and Rs columns. With the introduction of correction factor, these
countries loose heavily because of the penalty on account of the skewed sex ratio. In the
dimension of education, excepting Oman, for all other Gulf countries, female achievement is
more than male, XX, the countries do not get unduly rewarded in the dimension of
education. ? Nevertheless, with the introduction of correction factor the ranks fall in the
education dimension also.

If Gulf countries are at one extreme of sex ratio, the republics from the former Soviet
Union are at other extreme with a higher proportion of female population. It is not by accident
that from a list of 194 countries there are 10 countries which have less than 90 males per 100
females; eight of these are from former Soviet Union (UN, 2009). In the present analysis of 157
countries, the seven countries with the lowest male/female ratio are all from former Soviet Union
(Table 2). Such anomalies can also have adverse implications on females in terms of staying
single and difficulty at old age among others. In the dimensions of health and education, female
achievement is higher than males, (X>X,). So these countries with higher female in the
population get the advantage. With the introduction of correction factor, their ranks fall. For the
income dimension, there is hardly any loss in ranks.'* This is because, unlike the dimensions of
health and education, in income dimension male achievement is higher than female, X,>X;; and
hence, compared to the other dimensions the change in ranks is relatively less. The initial
ranking for health dimension, R; is poorer than the other dimensions (R;3, and Rs) because of low
health index of the countries, particularly for male. In all the three dimensions of health,
education and income, the fall in ranks for these countries are comparatively lower than the Gulf
countries. This is because the skewness of sex ratio is lower in the female-bias group of former
Soviet countries when compared to the male-bias extreme of Gulf countries.

The Gulf countries and former Soviet countries because of their adverse sex ratio on
either side do badly in the overall measure of GDI. The top 10 losers in GDI, who have lost 10 or
more ranks, are these countries. On the contrary the countries with balanced sex ratio have
improved their GDI rankings. This is simply because the correction factors for these countries

are close to unity and hence the X, s does not fall much below X,g.

"> Oman has very low level of female and male performances in education dimension.
' Rather there is a gain in one position by Estonia.
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5.2 Displaced Ideal technique: non-uniform correction factor (losers versus gainers)

Displaced ideal has been applied to get the composite index of GDI from its components.
The comparison between GDI'* and GDI™' has been done without incorporating the sex ratio
correction factor. The ranks for these across 157 countries are R; and Ry respectively (Table A2).
The difference in ranks indicates that a negative (positive) value implies a worse (better)
performance of the country with displaced ideal when compared with the country’s performance
under linear averaging. Those countries which have non uniform or skewed development across
the three dimensions of health, education and income get penalized and countries with uniform
or balanced development get rewarded. The spread of the constituting components of GDI,
which is indicative of uniformity, is the difference between the maximum and minimum values
of across the three dimensions of health, education and income.

Table 3 and Table 4 present the biggest losers and gainers respectively. The former are
those that have lost more than five ranks and have a relatively higher spread; similarly, the latter
are those that have gained more than five ranks and with have a relatively smaller spread For
instance, consider the case of Equatorial Guinea and Vanuatu. The countries occupy 98 and 103
ranks respectively under linear averaging. With displaced ideal, Vanuatu gains six ranks,
whereas Equatorial Guinea loses six ranks and they almost swap positions. Equatorial Guinea,
being a Sub Saharan country has lower attainment in health dimension than the dimensions of
education and income. Under linear averaging, this low health index gets directly substituted by
high value in other dimension, particularly income, which is at 0.915. In contrast, Vanuatu has a
more balanced development with a spread lower than one-third of Equatorial Guinea. Swaziland
is another example from the Sub Saharan region which has fetched a lower rank under displaced
ideal, because of its abysmally lower health index, which is at 0.237."

Similar observation can be made between two developed European countries Denmark
and Germany. Denmark, with higher average development across dimensions, occupies higher
rank than that of Germany. However, Denmark has a low health index. Though its overall GDI
rank is nine under linear averging, in terms of health dimension only, its rank is as low as 30.
Under displaced ideal, unlike linear averaging, the low attainment in health does not get directly

substituted by higher education and income attainment. Germany has relatively balanced

' The countries in the Sub Saharan region have bleak health situation attributed to several reasons including human
immunodeficienty virus/acquired immune deficiency syndrome (HIV/AIDS) epidemic and this also penalized the
countries when HDI was calculated using the displaced ideal method (Nathan, Mishra, Reddy, 2008)
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attainment in all dimensions with a spread of almost half of Denmark. So it gains rank in the
process.

Among the other biggest losers, Cuba, Tonga, Samoa and Guyana lose ranks for their
relatively low performance in income dimension. Comparison between Tonga and Turkey shows,
these countries share close ranks under linear averaging. Tonga has higher health and education
attainment relative to Turkey, the attainment in income dimension is significantly low. For this
non uniformity, it gets penalized under diplaced ideal. The development in Turkey is more
uniform with a spread less than one-fourth that of Tonga. Hence, countries with relatively

balanced development have gained under displaced ideal.

Table 3: Biggest Losers in GDI under Displaced Ideal

Country Health | Educa- |Income| GDI'* | GDI” |Rank | Rank | Rank | Spread
tion LA DI Diff.

Cuba 0.883] 0.972] 0.687 0.847 0.806 48 59 -11 0.285
Denmark 0.883] 0.981] 0.975 0.946 0.930 9 19 -10 0.098
Tonga 0.800, 0.920] 0.584 0.768 0.729 75 83 -8 0.336
Kazakhstan 0.689] 0.965] 0.761 0.805 0.773 61 68 -7 0.277
Samoa 0.771]  0.905] 0.579 0.752 0.718 82 88 -6 0.326
Guyana 0.682| 0.938] 0.536 0.719 0.673 94 100 -6 0.402
Equatorial 0.429| 0.781| 0.915 0.708 0.643 98 104 -6 0.487
Guinea

Swaziland 0.246] 0.730] 0.606 0.527 0.485 126 132 -6 0.485

Table 4: Biggest Gainers in GDI under DI

Country Health | Educa- |Income| GDI'* | GDI”" | Rank | Rank | Rank | Spread
tion LA DI Diff.

Algeria 0.782] 0.738] 0.685 0.735 0.732 89 82 7 0.097
Turkey 0.778] 0.820] 0.745 0.781 0.778 72 65 7 0.075
Guatemala 0.750, 0.706] 0.589 0.682 0.675 105 99 6 0.161
Vanuatu 0.745] 0.722] 0.588 0.685 0.678 103 97 6 0.157
El Salvador 0.775]  0.799] 0.653 0.742 0.735 87 81 6 0.146
Germany 0.903] 0.953] 0.954 0.937 0.933 21 15 6 0.051

5.3 Combined effect of two corrections — the Asia-Pacific region

As mentioned earlier, the total effect of sex ratio correction factor and displaced ideal
imposition can be decomposed to sex-ratio (SR) effect, non-uniformity (NU) effect and from this
one should subtract the intersection (IS) effect (Table A2). To dwell on this, we discuss the

scenario in the Asia Pacific countries (Table 5). The countries are arranged in the order of losers
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to gainers in GDI because of the two corrections. At the two extreme we have Russian
Federation and Malaysia, which have lost and gained 10 ranks respectively. Russian Federation,
with a skewed sex ratio biased towards female and relatively lower attainment in health
dimension, has higher SR and NU effects. Malaysia, on the contrary, with a sex ratio close to
unity and uniform development across dimensions has low sex-ratio and non-uniformity effects.

Among the island countries of the region, Samoa Tonga have lost eight and four ranks
respectively whereas Vanuatu and Fiji have gained eight and six ranks. All these countries suffer
from low attainment in income. However, under linear averaging Samoa and Tonga with their
relatively high education indices compensated their low attainment in income. However, under
displaced ideal, they get penalized for high non uniformity, which is evident from large spread
and high non-uniformity effect. Vanuatu and Fiji, on the contrary, have low non-uniformity
effect.

Viet Nam, Indonesia and Korea are the countries in the region which have sex ratio very
close to unity. Hence, these countries have zero or negligible sex ratio effect and the move from
GDI'** to GDI”™*® has been because of non-uniformity effect. Japan, contrarily, with lower
spread across dimensions has low non-uniformity effect, and the total fall from GDI'* to
GDIP"*® is because of the sex-ratio effect.

The countries of the region whose ranks are unaffected by the corrections are either
highly developed or least developed in human development. The trend is similar at world level
also as we see the difference of ranks is not prominent in countries which are in very top and
very bottom of the human development rankings. The two highly populous countries of the
region, India and China have got moderately penalized because of their male bias in sex ratio and
relatively low attainment in income dimension. The intersection effect is found to be more, when

both the individual correction effects are high.
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5. Concluding Remarks

This paper has introduced two new perspectives to Gender Development Index (GDI)
measurement. First, it accounts for the fact that countries must get the signal from GDI that they
must maintain their sex ratio. Accordingly, a correction factor has been introduced, on the basis
of which any deviation of ideal sex ratio is penalized. The Gulf countries have a sex-ratio highly
skewed in favour of males where the countries belonging to former Soviet Union have a sex-
ratio that is favourable to females. Both these could have adverse implications for females, albeit,
differently. The second correction is based on the notion that GDI must indicate non-uniformity
in development across dimensions of health, education and income. Application of displaced
ideal technique captures this anomaly and penalizes the countries where for non-uniform
development across dimensions. The losers and gainers on account of this correction are
discussed. When both the corrections are applied together then the change in GDI have been
decomposed into three effects — sex ratio effect, non-uniformity effect and the intersection effect.
To discuss this, we look into the Asia Pacific region. This does away with the extremes at the
global level, as it includes only two countries from the top twenty and none from the bottom

twenty-five while there is enough variation within the region.
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