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Readers of the Human Development Reports (HDR) usually get mixed feelings. The 

pessimistic rethoric of the Reports seems to be in contradiction with the numbers they 

provide. When confronted, for example, with the World Development Reports, the HDRs cast 

a much more optimistic view. Developing countries fare better in terms of human 

development than in per capita income. This result is confirmed by the comparison 

between present day’s developing countries and developed countries in the past (Crafts, 

2002). It is the purpose of this essay to helps to bridge the gap between the HDR’s rethoric 

and empirical evidence by providing a new, improved index of human development, that it 

is grounded in welfare economics. The ‘improved’ HDI represents an alternative to 

conventional HDI that fits better in the conceptual framework of the UNDP Human 

Development Reports as it highlights the differences in welfare between Core and 

Periphery countries. 

The questioning of GDP (or GNP) per head as a measure of welfare, in spite of its 

advantage as a synthetic index and the observed association between economic growth and 

welfare (Lewis, 1955; Beckerman, 1993), has been recurrent since the spread of national 

accounts half a century ago (United Nations, 1954; Dasgupta, 1993; Engerman, 1997)1. 

Different socio-economic indicators have been explored as an alternative to GDP per head 

among which the basic needs approach or the Physical Index of Quality of Life (PIQL) are 

widely known (Adelman and Morris, 1967; Beckerman, 1966; Beckerman and Bacon, 1966; 

Ehrlich, 1969; Heston, 1973; Hicks and Streeten, 1979; Larson and Wilford, 1979; Morris, 

1979; Streeten et al., 1981; McGranahan et al., 1985; Ram, 1982). The Human Development 

Index, a synthetic product of the United Nations Development Program, published 

annually since 1990, is the latest addition to these welfare measures. In this occasion, the 

index has reached beyond the strict academic borders but, once again, the new well-being 

indicator has not been accepted without strong criticism. 

Economic historians are always eager to adopt new welfare indices that, cross-

checked against available economic indicators, help them to overcome the uncertainty of 
                                                 
1 In particular, trading exchange rate converted per capita GDP into a common currency (i.e., US dollars) is 
strongly rejected as an indicator of well-being (Maddison, 1995) 
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results often grounded on weak empirical bases. The Human Development Index 

complements more conventional historical measures of welfare such as per capita income or 

consumption adding a new dimension to our knowledge of material progress over time. As 

Costa and Steckel (1997: 73-4) put it, the HDI is a retrospective index of welfare that allow 

us to know “how far an economy has come along the path to modern living standards”. 

The emergence of the Human Development Index [HDI] received immediate responses 

from economic historians (Crafts, 1997, 2002) who have adapted imaginatively its 

components to the available evidence (see, for instance, the collection of papers in Steckel 

and Floud, 1997; or the historical assessment for twentieth-century Latin America in 

Astorga and Fitzgerald, 1998). Their acceptance, however, has been rather uncritical and 

the main objections to the HDI have been listed without much regard for its historical 

implications.  

It is the purpose of this paper to provide new non-income indicators of well-being 

on which an improved Human Development index is constructed and presented, along the 

conventional United Nations’ HDI, for a large sample of countries in Europe and its 

offshoots for the late nineteenth century and the ‘short’ twentieth century.  

The new HDI improves on the conventional United Nations Development 

Programme (UNDP) index and its historical adaptations. In the first place, a new set of 

purchasing power parity (PPP) adjusted estimates of GDP per head, expressed in current 

dollars at US relative prices, that once deflated with the US implicit GDP deflator provides 

estimates of real (that is, PPP-adjusted) per capita product at constant prices, thus facilitating 

comparisons both over space and time while mitigating the usual index number problem of 

historical comparisons. Moreover, social (non-income) dimensions of the HDI are derived, 

following Kakwani (1993), with a convex achievement function, as opposed to the linear 

transformation proposed by the UNDP index.  The main difference is that in the new set 

of convex indices as a social indicator reaches higher levels, its increases represent higher 

achievements than if the such an increase would take place at a lower level, while in 

UNDP’s linear transformation they reflect the same change regardless the starting level. 

Finally, in an attempt to derive a better empirical representation of the underlying 
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theoretical concept of human development, in which substitutability among its 

components is severely restricted, a geometric, rather than arithmetic, average will be 

employed to combine its three main dimensions (longevity, knowledge, and income) into 

the new, ‘improved’ HDI.  

One of the consequences of the ‘improved’ HDI is that the gap between rich and 

poor countries at each benchmark widens, casting a much less optimistic view than the 

conventional United Nations’ HDI, while capturing better, in turn, the UNDP concern for 

inequality. 

The paper is divided in four sections. In section 2 main objections to the United 

Nations’ HDI are discussed. Section 3 presents a new human development index that 

conforms to the main objections to the conventional index and covers the historical 

experience of Europe and its offshoots since 1850. Trends in human development, 

including those in inequality, are provided in Section 4. Finally, the paper concludes. 

 

Assessing the Human Development Index  

Human Development was originally defined as “a process of enlarging people’s 

choices” that enables them “to lead a long and healthy life, to acquire knowledge and to 

have access to resources needed for a decent standard of living” (UNDP, 1990: 10). Sen 

(1997) stressed that human capability, the doctrinal basis for human development, focuses 

on “the ability of human beings to lead lives they have reasons to value and to enhance the 

substantive choices they have”, as opposed to the concept of human capital, that augments 

production possibilities through skill and knowledge. 

As a synthetic measure of Human Development, the HDI captures a country’s 

achievements of longevity, knowledge and living standard through various indices: the 

relative achievement in life expectancy at birth, in education and in “all dimensions of 

human development not reflected in a long and healthy life and in knowledge” for which 

the adjusted per capita GDP (its logarithm) is a surrogate (UNDP, 2001: 240). The rationale 
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for using the log of per capita income, that implies diminishing marginal utility of income, 

is that a decent standard of living does not require unlimited income2.  

Indices for each dimension are computed according to the following formula,  

Dimension Index = (x - Mo) / (M - Mo),        [1] 

where x is the observed value of a given dimension of welfare, and Mo and M 

represent the maximum and minimum values, or goalposts. 

Goalposts representing levels not reached yet and below the present’s lowest level, 

respectively, have been chosen for each indicator in UNDP’s HDI in order to make 

comparisons over time feasible. For life expectancy at birth the maximum and the 

minimum values are established at 85 and 25 years, respectively. For education, the 

maximum and minimum are 100 and 0. The education index combines adult literacy  and 

gross enrolment (primary, secondary and tertiary), with two-thirds and one-third weights, 

respectively. In the case of per capita GDP, the maximum and minimum values are the 

logarithms of 40,000 and 100 dollars, respectively. The performance of each dimension 

ranges between 0 and 1. Then, the UNDP’s HDI is obtained as the unweighted arithmetic 

average of the three dimension indices. 

The reactions to non-conventional indicators of well-being have always been critical 

as regards their economic meaning and method of computation.  One of the most popular 

synthetic indices, Morris’s (1979) Physical Quality of Life Index (an unweighted average of 

normalized indices of infant mortality, life expectancy and literacy) was seriously 

questioned on the basis of the high collinearity of its first two components (Hopkins, 1991) 

and has only made an uncritical comeback in recent historical literature (Federico and 

Toniolo, 1991; Domínguez and Guijarro, 2000)3.  

The UNDP’s HDI apparent improvement on Morris’s PQLI has been seriously 

questioned (Dasgupta, 1993: 77). Srinivassan (1994: 240), for example, described the 

human development index as “conceptually weak and empirically unsound, involving 

                                                 
2 This transformation of income introduced in 1999, had already been recommended by Sagar and Najam 
(1998: 254). Unhappiness with the earlier formula is discussed, among others, by Gormley (1995). 
3 Mazumdar (1999), however, has widened the PQLI index to include other social dimensions in an attempt 
to measure the quality of life. 
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serious problems of noncomparability over time and space”. The lack of welfare economic 

foundations has been stressed in the case of the human development index (Dowrick et al., 

2003).  Nonetheless, the nature of its sponsor, its world coverage and annual availability 

suggest that the HDI may last longer than previous attempts.  

A major critique to the HDI is the weakness of its underlying data: its incomplete 

coverage, measurement errors, and biases (Srinivasan, 1994)4. GDP per head estimates for 

less developed countries (LDCs) are highly questionable (Heston, 1994). Levels of real per 

capita product (that is, income converted into dollars at their purchasing power parity 

exchange rate) for less developed countries not included in the different rounds of the 

International Comparisons Project (ICP), are usually derived through questionable 

regression short-cuts (World Bank’s World Development Indicators) which bias the results 

as education is often double counted in the human development index5. In addition, 

literacy and enrolment data are frequently non homogeneous. That is, the age coverage 

differs widely (figures for population above 7, 10, or 15 years old are simultaneously used) 

and often the literate population includes those who can read but not write. Similarly, 

enrolment figures are incomplete as the non-public sector is usually neglected. Lastly, life 

expectancy data tends to be interpolated and often obtained through life tables’ projection 

rather than through direct estimation6.  

The choice of HDI’s components has provoked an endless debate. Does each 

component of HDI actually measure different aspects of economic performance?. Are its 

components highly correlated?7.  It is well known that previous attempts to derive an 

alternative welfare index to conventional GDP per head suffered from either a high 

                                                 
4 Unfortunately, most of these shortcomings are unavoidable in historical studies. 
5 A common procedure is to regress, for a sample of countries for which the information is available, real 
(that is, PPP-adjusted) GDP per head on nominal (that is, converted into dollars at the trading exchange rate) 
GDP per head and on the level of education (usually proxied by secondary school enrolment) and, then, to 
use the parameters of the equation and the actual values of the independent variables to infer real GDP per 
head for out-of-sample countries (Ahmad, 1996: 238). In the widely used Penn Tables the compensation 
payments to foreign executives and diplomats in major Third World cities is used to make the adjustment 
(Summers and Heston, 1991). 
6 It can be argued, however, that life tables’ projections can be superior to imperfectly collected data on life 
expectancy. 
7 “If they are mutually orthogonal, then each measures an aspect of development unrelated to that measured by 
any other. At the other extreme, if they are perfectly correlated  with each other, then all indicators measure the 
same aspect” (Srinivasan, 1994: 240). 
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correlation with GDP or were obtained from highly correlated components that rendered 

them redundant. McGillivray (1991: 1467) stressed the positive correlation of the HDI with 

its individual components, and of these among themselves, concluding that HDI was “yet 

another redundant composite intercountry development indicator”. An additional worry 

derives from the fact that the HDI combines stock and flows variables8. As an alternative 

to composite indices, Kakwani (1993) and Aturupane, Glewwe and Isenman (1994) 

proposed the use of socio-economic indicators separately, without attempting to provide 

an aggregate index, while Dasgupta and Weale (1992) chose to provide an ordinal though 

more inclusive (incorporating civil and political liberties) measure of well-being.  

Is the arithmetic average of equally weighted components (longevity, education and 

income) an acceptable way to derive a synthetic human development index?. The weighting 

system is a major objection to the HDI (Hopkins, 1991; Booysen, 2002). HDI weights, has 

been stressed are based in judgement rather than on welfare economics (Dowrick et al., 

2003: 504), while it has been argued that human development is a concept that goes 

beyond the utilitarian calculus deliberately (Desai, 1991: 354)9.  Attainments in each 

component are traded off against each other but the trade offs are not explicit. A close 

examination of the implicit trade offs offers some surprising results. For example, the 

HDI’s implicit monetary valuation of an extra year of life expectancy  rises dramatically 

with income: from very low levels in poor countries to very high levels in rich countries. 

Such a striking trade off between per capita income and longevity arises “from the fact that 

the marginal effect on the HDI of longer life is a constant”, while at the same time, “the 

marginal effect of extra income falls very sharply as income increases” (Ravallion, 1997: 

633). Thus, by construction, the HDI value life relatively less in poor than in rich 

countries10. The latest HDI formulation (UNDP, 1999), in which the natural log of income 

                                                 
8 It has been suggested that if a annual index is required as a measure of progress, it should be computed on 
annual basis with flow data and preferably taking into account yearly changes in per capita income, in infant 
mortality and in school enrolment (Aturupane, Glewwe and Isenman, 1994: 246). 
9 Kelley (1991: 319) argued that the “production-transformation between income per capita and other human 
development indicators may be nonlinear, and thus might justify unequal or even variable weights by income 
level”. 
10 Such a result is supported by the results obtained by Dowrick, Dunlop and Quiggin (2003: 525) who argue 
that “life expectancy in many parts of the world could be extended at a surprisingly low cost”. However, they 
criticize the HDI for implicitly valuing “life expectancy above its opportunity cost”. 
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replaced the Atkinson-type discounting measure of income employed in earlier Human 

Development Reports, apparently mitigates this effect by attaching a unitary income 

elasticity to life expectancy (Crafts, 2002).  

Alternative weightings have been proposed. Desai (1991: 356) suggested to restrict 

substitutability among HDI components by combining the HDI components in 

logarithmic form. A more clearly defined proposition recommended the computation of a 

geometric rather than an arithmetic average of its components as a better way of 

representing the notion that “its three dimensions are equally essential in determining the 

level of human development” (Sagar and Najam, 1998: 251-2). With the multiplicative 

procedure, they argue, good performance in the HDI will be only achieved if each of its 

components performs well. More recently, Dowrick et al. (2003) have suggested the use of 

welfare theory to estimate the weights in composite social indicators such as the HDI. 

A more substantive objection to using fixed weights is that the relative values of 

HDI’s components are not necessarily the same across countries (or individuals) and over 

time (Srinivasan,1994: 240). Historical evidence on the relationship between life expectancy 

and per capita income lends support to this assertion (Preston, 1975). It is now 

acknowledged that modern economic growth predated improvements in life expectancy 

but that the latter spread more rapidly (Easterlin, 1999). Over time improvements in life 

expectancy result either from movements along an aggregate health production function or 

from an upward shift in the production function due to technological change11. During 

most of the nineteenth century, it has been argued, the slope of the production function 

was close to zero “because the mortality-raising agglomeration effects of economic growth 

largely offset any beneficial effects arising from improved living standards” (Easterlin, 

1999: 260). Major upward shifts can be detected in the aggregate health production 

function at the time new methods of preventing the disease transmission were diffused 

(since the 1850s),  when new vaccines were introduce to prevent diseases (starting in the 

                                                 
11 Preston (1975: 236-7) stressed that the relationship between life expectancy and GDP per head shifted 
upwards over the twentieth century, and countries attained higher life expectancy at lower income levels as 
time went by. 
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1890s) and when new drugs to cure infectious diseases appeared (from the late 1930s 

onwards) (Easterlin, 1999: 270).  

A further objection is made by Srinivasan (1994: 240) who asserts that “the 

‘intrinsic’ value of a single ‘functioning’, namely, the ability to live a healthy life, is not 

captured by its linear deprivation measure in HDI, since a unit decrease in the deprivation 

in life expectancy at an initial life expectancy of, say, 40 years is not commensurate with the 

same unit decrease at 60 years”.  

The non linearity of the relationship between the value of each social indicator and 

its achievement, so that the observed differences in the levels of social indicators do not 

reflect their true achievement, has been explored by Kakwani (1993), who stresses that 

social indicators such as life expectancy, infant mortality or literacy have, in opposition to 

GDP per head, asymptotic limits, reflecting physical and biological maxima.  

Using an axiomatic approach Kakwani constructed a normalised index from an 

achievement function in which an increase in the standard of living of a country at a higher 

level implies a greater achievement than had it been the case if it took place at a lower level 

(Kakwani, 1993: 308). For example, in the case of longevity, “a further increase must be 

regarded as a greater achievement than an equal increase at lower levels of longevity,   f (x, 

Mo, M) must be a convex function of x, i.e., the achievement must increase at a faster rate 

than the longevity” (Kakwani, 1993: 313). The proposed achievement function is, following 

Atkinson (1970),  

f (x, Mo, M) = ( (M - Mo)1-ε – ( M – x ) 1-ε ) / ( (M - Mo) 1-ε ),        for 0 <ε <1       [2] 

where, x is an indicator of a country’s standard of living, and M and Mo are the 

maximum and minimum values, respectively. 

The achievement function is a convex function of x, and it is equal to 0, if x = Mo, 

and equal to 1, if x = M, ranging, then, between 0 and 1.  

In the case favoured by Kakwani’s axiomatic approach, ε takes a value of 1, turning 

into,    

f (x, Mo, M) = ( log (M - Mo) – log ( M – x ) ) / ( log (M - Mo) ),        [3] 

where log stands for the natural logarithm.  
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Actually, the UNDP’s HDI represents a particular case in which  ε = 0, which 

yields expression [1] for each dimension of the index. This particular case does not satisfy, 

however, one of the axioms of the achievement index defined by Kakwani: that the index 

should give greater weight to the improvement of a country which has higher level for each 

social indicator. This axiom follows “from the belief that as the standard of living reaches 

progressively higher limits, incremental improvement should require much greater 

resources than similar incremental improvements from a lower base” (Kakwani, 1993: 312).  

Kakwani’s rationale has been challenged as an a priori and Tsui (1996: 302) points 

that an “improvement in education attainment may not be more difficult as the level of 

education becomes higher and higher”. Along these lines Noorbakhsh (1998) modified the 

HDI by extending the principle of diminishing returns, already applied to per capita income, 

to education (but not to longevity, where expression (1) remains unaltered). The rationale is 

that “under similar conditions the early ‘units’ of educational attainments to a country 

should be of much higher value than the last ones” (Noorbakhsh, 1998: 519).  

Ethical and measurement aspects seem to be at odds in the human development 

index. As Dasgupta (1990: 23) rightly pointed:  

“Equal increments are possibly of less and less ethical worth as life expectancy rises 

to 65 or 70 years and more. But we are meaning performance here. So it would seem that it 

becomes more and more commendable if, with increasing life expectancy, the index were 

to rise at the margin. The idea here is that it becomes more and more difficult to increase 

life expectancy as life expectancy rises”.  

Thus, accepting Noorbakhsh’s ethical argument for a ‘modified index’ would 

distort the measurement of performance by reducing the variance of the Human 

Development Index across countries and, hence, imposing an artificial tendency to the 

convergence between Core and Periphery countries12. Such a constraint on HDI dispersion 

                                                 
12 The fact that the HDI aims at reflecting human needs and introduces decreasing returns to income does 
not necessarily imply that differences across countries should be forced to narrow down. On the contrary, the 
reader will notice the Human Development Reports the stress on such differences in sharp contrast with the 
statistical evidence provided by the UNDP index. 
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would only make sense if measuring basic human development were the single goal of the 

UNDP’s HDI.  

To sum up, the main critical questions are: do HDI components (longevity, 

education and income) provide different insights of welfare, or are they closely related to 

each other and, hence, redundant?. If they capture different welfare dimensions and, thus, 

complement each other, should equal weights be allocated to each component of human 

development over time?. Is an arithmetic average the right procedure to combine the main 

dimensions of welfare into the HDI?. Should non-income dimensions of human 

development be obtained with a linear or a convex (or concave) transformation of its 

original values?. 

 

A New, Improved Index of Human Development 

An answer to these queries is to construct new, historical estimates of human 

development indices that takes them on board. I have constructed an ‘improved’ human 

development index in which non-income dimensions of the HDI are derived with a convex 

achievement function (that is, using expression [3]), while UNDP income’s diminishing 

returns transformation is maintained (and the log of per capita income is employed in 

expression [1]).  The main difference, as exposed above, is that in the new set of convex 

indices as a social indicator reaches higher levels, its increases represent higher 

achievements than had the same increase taken place at a lower level, while in UNDP’s 

linear transformation they reflect the same change regardless its starting level. The new, 

improved Human Development Index [IHDI] is presented along a conventional UNDP’s 

HDI [UNHDI] for a large sample of countries from Europe and its offshoots over 1850-

1990. 

In an attempt to derive a better empirical representation of the underlying 

theoretical concept of human development, a geometric, rather than arithmetic, average 

will be employed to combine its three main dimensions (longevity, knowledge, and income) 

into the new IHDI. It should be bear in mind that a geometric average of human 

development attributes has the advantage of reducing their substitutability and, thus, 
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avoiding that an improvement in one attribute offsets a worsening in another, as it is the 

case with the arithmetic average of HDI dimensions. Under the geometric average 

alternative, instead, only if all dimensions improve, will an improvement in the Human 

Development Index take place. 

A minor change has also been introduced in the goalposts for life expectancy at 

birth, with 80 years taken as its maximum while 25 years remains its minimum. The reason 

for reducing the maximum from 85 to 80 years is that goalposts represent levels not 

reached yet and below the present’s lowest level, and in our sample 78.8 and 28.1 are the 

maximum and minimum values for life expectancy, respectively, therefore, 80 and 25 years 

represent reasonable goalposts13.  

Finally, an answer to the question of whether HDI attributes are redundant or they 

actually add information about different facets of welfare is offered by Principal 

Components analysis (PC)14. Srinivassan (1994) already recurred heuristically to PC analysis 

as a way of establishing whether the indicators included under the umbrella of human 

development did capture different aspects of well-being15. Using PC analysis it was found 

that the three dimensions contained in the HDI belonged to the same component16. As 

Chakravarty (2003) points, PC results justify the use of the three attributes despite its high 

                                                 
13 Both Dasgupta (1990) and Kakwani (1993) used 80 years as the maximum goalpost for life expectancy at 
birth in present time developing countries. The sources of the social components of the human development 
index: life expectancy, literacy and enrolment are provided in the Appendix.. 
14 Principal components analysis is a statistical technique for transforming a large set of variables into a 
smaller set of uncorrelated variables that accounts for most of the variation in the original variables. The 
principal components are linear combinations of the original variables with characteristic vectors of the 
correlation matrix of original variables as weights. The first principal component captures the largest 
proportion of the variation in the original set of variables. The second principal component captures the 
largest proportion of the remaining variation (net of what is explained by the first principal component), and 
so on. For example, PC analysis permit us to transform several exogenous and highly inter-correlated 
variables into a single principal component by combining them according to their variances. If, for instance, 
one of them is not correlated to the rest, a second component would appear including such a variable. Ideally 
a single principal component would be found. The Kaiser-Meyer-Olkin (KMO) index, computed from the 
partial correlation coefficients among the variables considered, indicates if the results from applying PC 
methods are warranted. 
15 Cf. Ram (1982) for a pioneering use of Principal Components to computing the Physical Index of Quality 
of Life and a predecessor of the Human Development Index. Cf. also Ogwang (1994), Ogwang and Abdou 
(2003) and Lai (2000). 
16 This result derives from work in progress on the relationship between human development and economic 
growth that Isabel Sanz and I are currently pursuing. We computed the KMO index in order to confirm that 
the results from PC analysis were acceptable. KMO index levels were satisfactory (above 0.7 and, 
occasionally, 0.8). 
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mutual correlation17. In addition, PC analysis allowed (as they capture the largest variation 

of the original variables) to allocate optimal weights to each HDI component over time by 

weighting attributes by their variance18. Thus the UNPD assumption that life expectancy, 

education and income should be allocated equal and constant weights in the human 

development index over space and time can be put to the test.  

Table 1 shows how PC weights the attributes of human development for Europe 

and its offshoots (with the addition of Japan) over three distinctive phases: the long 

nineteenth century (up to World War I), the interwar years, and the 1950-90 period, as well 

as for the whole time span considered, 1850-1990, on the basis of a new data set we have 

constructed19. Weights are close to one-third for longevity, literacy (education), and income 

across the considered period and for its different phases, as postulated by UNDP for HDI 

components20. Alternative tests using literacy and infant survival rates, more readily 

available than education enrolment and life expectancy, do not alter the results21. It can be 

noticed, however, that education (literacy) shows a moderate decline in its relative 

importance over time and, though in a milder way, this is also the case of life expectancy 

(but just the opposite of infant survival22) while, simultaneously the relative importance of 

                                                 
17 This conclusion contradicts Ogwang (1994) who used Principal Components analysis to identify a single 
variable (life expectancy) which best represents the three constituent elements of the HDI and, hence, to 
eliminate the problem of arbitrary choice of weights proposes. 
18 The principal components are linear combinations of the original variables with characteristic vectors of the 
correlation matrix of original variables as weights. The variances of the principal components are equal to the 
associated characteristic roots. The proportion of the variation ascribed to a particular principal component is 
obtained by dividing the associated characteristic root by the sum of all the characteristic roots. 
19 These three phases roughly correspond to the major outward shifts observed in the health function 
(Easterlin, 1999). Since no attempt is made to provide annual estimates of the human development index, the 
suggestion of only using flow variables in the HDI construction has not been considered here. 
20 Cf. UNDP (1993). Ogwang (1994) also found confirmation for HDI’s equal weights. 
21 The results presented here indicate that short-cut historical estimates of human development index could 
be constructed on the basis of literacy, infant survival rates and real wages, for which much more readily 
available evidence exists than for per capita income, life expectancy and enrolment. 
22 According to Kakwani (1993: 315-6), the infant survival rate, x, represents the number of infants that 
survive until at least they reach one year of age per 1,000 live birth in a year. If we denote infant mortality rate 
as I, and its lowest and highest values as mo and m, then x will be given by,  

x = 1000 – I,                                    [4] 
and the upper and lower bounds on x by  
Mo = 1000 – m            and       M = 1000 – mo,        [5] 
then, substituting in expression [3], the achievement function is 
f (I, mo, m) = (log (m – mo) – log (I – mo) ) / (log (m – mo)           [6] 
which approaches 1 when I approaches mo, and 0 when I approaches m. An infant mortality rate of 

300 is taken as the maximum at which the achievement index will have a value 0, while the achievement index 
will reach 100 when infant mortality is 5 or below. 
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income increases. Such a result, especially as regards to income, seems to be somewhat at 

odds with the underlying foundations of the HDI that regards income as a means to reach 

a decent standard of living. Nonetheless, it could be argued that income per capita actually 

behaves as a surrogate for those aspects of human development not captured by life 

expectancy and education23. 

Both the new historical UNDP and ‘improved’ HDIs incorporate a new set of 

purchasing power parity (PPP) adjusted estimates of GDP per head, expressed in current 

dollars at US relative prices (Prados de la Escosura, 2000), that once deflated with the US 

implicit GDP deflator provides estimates of real (that is, PPP-adjusted) per capita product at 

constant prices (1990 US $), thus facilitating comparisons both over space and time24.  

The new GDP data set deserves a few remarks25. Usually, present-day PPP adjusted 

GDP levels backcasted with volume indices of real product derived from national accounts 

data are the most convenient alternative to conduct comparisons across space and time, as 

it is the case in Maddison (2001, 2003) 1990 dollars estimates26. However, accepting a 

distant PPP as the point of reference introduces distortions in inter-temporal comparisons 

since its validity depends on how stable the basket of goods and services used to construct 

the original PPP converters remains over time. As growth occurs over time the 

composition of output, consumption and relative prices all vary, and the economic 

meaning of comparing real product per head based upon remote PPPs becomes entirely 

questionable. Short-cut solutions to the construction of PPP converters represent a 

plausible solution as they help to mitigate the formidable index number problem involved 
                                                 
23 This was actually the purpose of including the logarithmic transformation of per capita income in the HDI 
(UNDP, 1999). 
24 US implicit GDP deflator is used from 1870 onwards (Balke and Gordon, 1989; BEA). For earlier years, it 
was backcasted with a price index constructed from a weighted average of David-Solar (1977) cost of living 
index (5/6) and Berry (1968) so-called implicit GDP deflator, actually a wholesale price index, (1/6). Weights 
roughly proximate the shares of investment and consumption in GDP during 1820-1860. 
25 For the next paragraph I am drawing on Prados de la Escosura (2000). 
26 The fixed-base real (PPP-adjusted) product data has the presentation advantage that growth rates 
corresponding to common currency units are the same as those calculated at national accounts. A significant 
strand of the literature defends the view defends that the best estimates of growth rates are those obtained 
from national accounts (Bhagwati and Hansen (1973); Isenman (1980); Kravis and Lipsey (1991); Maddison 
(1991, 1995)), on the grounds that “using domestic prices to measure growth rates is more reliable, because 
those prices characterize the trade offs faced by the decision making agents”(Nuxoll (1994)). Kravis and 
Lipsey (1991:458) argued that growth rates derived from domestic prices were preferable because of the 
basket of goods used “reflected the preferences of purchasers of final product in one of the years being 
compared”.  
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in conducting over time comparisons based upon data for a single benchmark year. Short-

cut methods involves regression analysis whereby the price level (that is, the ratio between 

the purchasing power parity exchange rate, PPP, and the commercial exchange rate, FX) is 

regressed upon nominal (i.e. exchange-rate converted) product per head and a set of 

additional explanatory variables for a sample of countries for which PPP data are available. 

The underlying hypothesis behind the short-cut approach is that a structural relationship 

exists between the price level and basic economic characteristics (Kravis and Lipsey, 1987). 

The inclusion of other variables in addition to nominal income breaks the monotonic 

relationship between PPP-converted and ER-adjusted income and, more significantly, 

between the price level and per capita income. In other words, it means that the Balassa-

Samuelson positive association between the price level and income per head is not taken 

for granted but conditioned on other variables.  

The obtained formal relationship is used to infer out of sample (countries and 

years) levels of real per capita product using the estimated PPP/FX ratios. Such an 

approach has the advantage of generating cross-country comparisons of real product at 

current prices, a more sensible outcome as people live in terms of and react to current not 

to constant prices. Nevertheless it should be bear in mind that the short-cut method rests 

upon a debatable assumption that the structural relationship found between the price levels 

and a series of explanatory variables (including the nominal income) for the late twentieth 

Century can be projected backwards in order to derive plausible conjectures of relative 

levels of GDP for earlier periods of history. However, in the familiar backward projection 

of PPP-adjusted levels of present-day estimates of GDP to the past the implicit assumption 

of absence of structural change over time is even more heroic.  

The structural equation obtained by pooling all available benchmarks between 1950 

and 1990, with all variables in natural logs and computed relative to the United States (and 

with standard errors in brackets), is the following, 
 
Paasche Price Level = 0.081 + 0.593 Nominal GDP per head – 0.128 Trade ratio 

                                              (0.012)   (0.015)                                        (0.015) 
- 0.032 Area – 0.036 Population + 0.063 Periphery Dummy 

             (0.004)          (0.006)                     (0.018) 
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Obs. 93; Adj. R squared 0.965; S.E. regression 0.083; D-W stat. 2.04; F stat. 507.9.  

The parameters from  this equation were, then, used together with the values from 

each independent variable to derive price levels for out of sample years and countries. 

Then, a new set of real income (PPP-adjusted) estimates in current prices was obtained by 

deflating levels of nominal  (trading exchange rate converted) GDP per head by the 

corresponding price level. The estimated Laspeyres PPP-converted real product (that is, 

real GDP obtained with a Paasche PPP) is the binary comparison that comes closest to the 

multilateral Geary-Khamis PPP-converted per capita GDP since, in the latter, countries are 

weighted according to size27.  

 

Trends in the Improved Human Development Index 

In Table 2, countries in Europe and its New World offshoots (plus Japan) are 

ranked according to the values of both the ‘improved’ human development index (IHDI) 

and the conventional human development index (UNHDI) derived through the current 

UNDP approach at different benchmarks.   

At first glance it can be noticed that UNHDI’s country ranking is not altered 

significantly when the ‘improved’ human development index is considered, though changes 

in the relative position of individual countries take place. The fact that the ‘improved’ HDI 

does not allow one attribute’s decline being offset by another one’s rise has as a result the 

raise of Scandinavian countries at the expense of the New World. Sweden replaced New 

Zealand and Australia at the top position in 1913 and 1929. Simultaneously, the position of 

the USA and Canada worsened in the early twentieth century. For 1929, the United States 

falls from the third position in the UNDP index to the ninth in the ‘improved’ index (and 

Canada from the forth to the tenth). Again, in 1990, the US is placed in the sixth position 

in the new index while it is the second top country according the conventional UNDP 

index, while Japan jumped to the first place at the expense of Canada. The IHDI does not 

alter, however, the bottom of the UNHDI ranking. 

                                                 
27 Both Paasche and Geary-Khamis PPPs tend to be vulnerable to the substitution bias or Gerschenkron 
effect, that is, the tendency for the quantity index to be lower the higher the correlation between its own price 
structure and the price structure used for valuation. 
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The improved index (IHDI) also offers a systematically lower level of human 

development. While UNHDI distribution appears clearly skewed towards higher values, 

labelled in HDRs as ‘medium’ (0.5) and ‘higher’ (0.8) HDI levels, ‘lower’ levels (<0.5) of 

human development prevail in the IHDI. Since human development indices are computed 

for a historical sample of European countries and its offshoots (plus Japan and Turkey), 

roughly today’s OECD, the lesson that emerges from the UNHDI is that most OECD 

countries in have enjoyed acceptable levels of human development (above 0.5) for the last 

hundred years. A rather different picture emerges, in turn, from the IHDI in which 

‘medium’ levels of human development have only been accessible to western countries 

after 196028. This sobering new result suggests that there is still room for advanced nations’ 

improvement in human development in opposition to the rosy conventional UNDP’s 

picture that depicts most OECD countries as of ‘higher’ HDI.  

Dispersion changes with the ‘improved’ HDI. The coefficient of variation for both 

UNHDI and IHDI are provided in Table 3. In Panel A, the dispersion measure has been 

computed for as many countries as possible and the outcome is three different country 

samples corresponding to 1870-1913, 1913-1938 and 1950-90, while in Panel B a 

homogeneous group of countries has been considered for the entire time span. Two main 

features are common to the conventional and ‘improved’ HDI: the dispersion declines 

steadily since 1870 to 1990 but at a different pace in each of the three phases separated by 

the two World Wars. Thus, the speed of convergence (the yearly rate at which dispersion 

declines) accelerates in each successive period. However, the degree of dispersion exhibited 

by the ‘improved’ HDI is higher than that of the UNHDI throughout the whole period. 

Overall speed of convergence reaches 2 percent in the case of the UNHDI while it falls 

short of it for the new index (IHDI).  

                                                 
28 Economic historians find useful the comparison between present time developing countries and today’s 
developed countries back in the late nineteenth century at similar levels of economic growth (as measured by 
per capita income) (Crafts, 2002). What is, then, the relevant implication from the improved human 
development index? A similar exercise is carried out for Third World countries suggests that Kakwani-type 
transformation of social indicators leads to an improvement in the relative position of the Third World vis-à-
vis developed countries back in time as compared to the already favourable comparative results obtained by 
Crafts (2002) for the conventional index. 
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The coefficient of variation represents an unweighted measure of dispersion that, in  

addition cannot be decomposed. It would be of interest to know the extent to which 

different groups of countries are responsible for the sustained convergence trend. Theil 

entropy indices of inequality have, thus, been investigated. 

Weighted measures of inequality (population-weighted, MLD, and income-

weighted, Theil) for the ‘OECD’ sample (in its three alternative definitions) are presented 

in Table 4-6, to which for comparative purposes I added a set of unweighted MLD 

inequality measures. The formulae used to measure income inequality have been employed, 

with HDI and per capita income considered analogously, 

 
MLDh = ∑ pi ln (pi/hi)                                                      [6] 

Theilh = ∑ hi ln (hi/pi)                                                        [7], 

with pi and hi representing the shares of country i in total (‘OECD’) population and 

human development (HDI times population). 

Although I have focused on the inequality results computed with current price 

GDP per head estimates (deflated here with the US deflator), full sets of inequality 

measures have been derived with 1990 and 1960 US dollars (PPP) estimates of per capita 

income. The results reached for human development inequality with (deflated) current 

price income per head are highly coincidental with those derived by using 1960 and 1990 

US price GDP per head estimates. Such counter-intuitive finding is an outcome of the 

HDI formula that introduces a log transformation of income per head and, then, allocates 

it one-third of the total weight of the index. 

All measures of inequality among ‘OECD’ countries are simultaneously provided 

for three alternative country samples covering 1880-1990, 1870-1990 and 1860-1990, 

respectively, and the longer the time span, the narrower the coverage29. The use of different 

                                                 
29 The countries included in the ‘OECD’ group are listed in Appendix A. There seventeen countries for 
which GDP per capita is available since 1860, to which one more is added from 1870 and three more after 
1880. 
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country samples and time coverage allows to test the sensitivity of the results to alternative 

specifications. The main difference derives from the inclusion of Argentina and Japan in 

the wider sample that covers 1880-1990. As it will be shown, whether Japan is part of the 

sample may alter the results significantly. 

A glance to Table 4 reveals that, in the long run, a sustained decline in inequality 

took place in the ‘OECD’, more intense in the ‘longer’ country sample (that excludes Japan 

and Argentina) for which it already starts in the mid-nineteenth century. It can be perceived 

that the smooth declining trend until World War II gave way to an accelerated drop in 

inequality during the post-1950 era.  

When the ‘OECD’ is decomposed into Europe and the New World, it appears that 

while Europe reproduces the same ‘OECD’ pattern, a steady fall is appreciated for the 

New World and Japan that cast, in the long run, a similar rate of decline (Table 7). 

However, inequality levels collapse in the New World and Japan sample once Japan and 

Argentina are excluded. All in all, ‘within-regions’ inequality is the main element behind the 

plummeting of ‘OECD’ inequality. 

A more meaningful breakdown, perhaps, is to distinguish between early starters or 

Core, and late comers or Periphery (Table 8). An interesting finding is that ‘between-

regions’ inequality, that presents a smooth decline up to 1938 to depict an acceleration after 

World War II, was the main force behind the shrinkage of inequality in ‘OECD’. In other 

words, to a large extent, late comers’ catch up to the Core is what made human 

development inequality to dwindle.  
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Table 1. Principal Components Weights for Kakwani Transformed Indices 
 
 1850-1990 1850-1913 Interwar 1950-1990 
Literacy 0.319 0.331 0.328 0.314 
Life Expectancy 0.341 0.352 0.339 0.340 
Income p.c. (log) 0.339 0.316 0.332 0.345 
     
Literacy 0.319 0.346 0.330 0.307 
Infant Survival 0.338 0.315 0.332 0.346 
Income p.c. (log) 0.342 0.338 0.337 0.346 
     
Education 0.321 0.330 0.329 0.319 
Life Expectancy 0.339 0.347 0.338 0.338 
Income p.c. (log) 0.339 0.322 0.332 0.343 
 
Sources: See text. 
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  Table 2. Alternative Human Development Indices Ranking for OECD Countries*    

            

1870    1913    1929    

 UNHDI  IHDI  UNHDI  IHDI  UNHDI  IHDI 

New Zealand 0,573 New Zealand 0,345 New Zealand 0,676 Sweden 0,448 New Zealand 0,720 Sweden 0,508 

Australia 0,539 Norway 0,297 Australia 0,661 New Zealand 0,442 Australia 0,710 New Zealand 0,507 

Norway 0,516 Australia 0,288 Sweden 0,635 Australia 0,431 USA 0,707 Australia 0,499 

Denmark 0,508 Denmark 0,286 Denmark 0,632 Denmark 0,422 Canada 0,693 Denmark 0,489 

USA 0,503 Sweden 0,280 Norway 0,627 Norway 0,419 Denmark 0,683 Switzerland 0,482 

Sweden 0,491 USA 0,260 Canada 0,621 Switzerland 0,415 Netherlands 0,682 Netherlands 0,476 

Canada 0,473 Canada 0,238 USA 0,619 Netherlands 0,374 Norway 0,679 Norway 0,474 

UK 0,465 Germany 0,236 Switzerland 0,613 Germany 0,373 Sweden 0,679 Germany 0,468 

Germany 0,458 Netherlands 0,232 Netherlands 0,611 Canada 0,370 Switzerland 0,672 USA 0,457 

Netherlands 0,457 UK 0,231 UK 0,611 UK 0,369 UK 0,667 Canada 0,456 

France 0,446 France 0,220 Germany 0,592 USA 0,365 Germany 0,664 UK 0,452 

Belgium 0,420 Belgium 0,202 France 0,585 Ireland 0,342 Belgium 0,634 Austria 0,415 

Austria 0,314 Austria 0,138 Ireland 0,574 France 0,330 Ireland 0,633 Belgium 0,403 

Italy 0,267 Italy 0,115 Belgium 0,564 Belgium 0,318 France 0,633 Ireland 0,401 

Spain 0,259 Hungary 0,110 Austria 0,531 Austria 0,303 Austria 0,629 France 0,397 

Hungary 0,252 Spain 0,109 Argentina 0,491 Argentina 0,245 Finland 0,579 Finland 0,328 

Portugal 0,235 Portugal 0,099 Japan 0,472 Japan 0,241 Argentina 0,563 Japan 0,323 

Finland 0,215 Finland 0,081 Italy 0,465 Italy 0,232 Italy 0,563 Hungary 0,319 

    Finland 0,442 Finland 0,220 Japan 0,554 Italy 0,310 

    Hungary 0,433 Hungary 0,213 Hungary 0,546 Argentina 0,299 

    Spain 0,413 Spain 0,195 Spain 0,523 Spain 0,274 

    Greece 0,372 Greece 0,173 Greece 0,475 Greece 0,238 

    Portugal 0,333 Portugal 0,148 Portugal 0,413 Portugal 0,195 

1950    1975    1990    

 UNHDI  IHDI  UNHDI  IHDI  UNHDI  IHDI 

USA 0,793 Norway 0,606 USA 0,860 Norway 0,721 Canada 0,906 Japan 0,864 

New Zealand 0,775 Sweden 0,599 Canada 0,859 Sweden 0,721 USA 0,899 Canada 0,825 

Canada 0,771 Netherlands 0,596 Sweden 0,852 Netherlands 0,710 Japan 0,894 Sweden 0,804 

Norway 0,766 New Zealand 0,589 Norway 0,849 Switzerland 0,702 Switzerland 0,892 Switzerland 0,796 

Sweden 0,763 Denmark 0,583 Netherlands 0,845 USA 0,702 France 0,888 France 0,789 

Netherlands 0,760 Australia 0,578 Japan 0,837 Japan 0,702 Sweden 0,882 Australia 0,778 

Australia 0,758 USA 0,576 France 0,836 Denmark 0,698 Norway 0,880 Norway 0,777 

Denmark 0,757 UK 0,574 Denmark 0,836 Canada 0,697 Belgium 0,880 Netherlands 0,776 

UK 0,749 Switzerland 0,569 Australia 0,832 France 0,687 Germany 0,879 USA 0,774 

Switzerland 0,745 Canada 0,564 Belgium 0,829 Australia 0,670 Finland 0,879 Belgium 0,772 

Belgium 0,735 Germany 0,534 Switzerland 0,829 UK 0,670 Denmark 0,876 Germany 0,763 

Germany 0,724 Ireland 0,525 Germany 0,826 Belgium 0,668 Netherlands 0,875 Spain 0,763 

France 0,722 Belgium 0,520 New Zealand 0,823 New Zealand 0,666 Australia 0,873 UK 0,760 

Ireland 0,709 Austria 0,512 UK 0,823 Germany 0,664 Spain 0,873 Finland 0,750 

Austria 0,702 France 0,507 Finland 0,820 Finland 0,661 UK 0,871 Austria 0,744 

Finland 0,692 Japan 0,437 Austria 0,818 Austria 0,655 Italy 0,867 Denmark 0,741 

Argentina 0,670 Finland 0,434 Italy 0,801 Ireland 0,610 New Zealand 0,860 Italy 0,739 

Italy 0,654 Italy 0,405 Spain 0,796 Italy 0,590 Austria 0,860 New Zealand 0,730 

Japan 0,650 Argentina 0,403 Ireland 0,792 Spain 0,560 Ireland 0,842 Ireland 0,719 

Greece 0,632 Spain 0,368 Greece 0,764 Greece 0,506 Greece 0,828 Greece 0,661 

Spain 0,627 Greece 0,364 Argentina 0,753 Argentina 0,503 Argentina 0,814 Argentina 0,600 

Portugal 0,535 Portugal 0,276 Portugal 0,712 Portugal 0,431 Portugal 0,799 Portugal 0,541 

Turkey 0,410 Turkey 0,184 Turkey 0,577 Turkey 0,297 Turkey 0,699 Turkey 0,419 
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Table 3. Coefficient of Variation of Alternative Human Development Indices  
Panel A. 1870-1990 
 
 UNHDI IHDI Non-income 

IHDI 
components

1870 0.279 0.396 0.525 
1890 0.221 0.394 0.455 
1913 0.163 0.277 0.368 
1929 0.125 0.223 0.282 
1938 0.119 0.246 0.260 
1950 0.091 0.179 0.229 
1960 0.066 0.177 0.173 
1975 0.041 0.106 0.135 
1990 0.026 0.073 0.095 
 
Sample: Germany, Australia, Austria, Belgium, Canada, Denmark, USA, Spain, Finland, 
France, Netherlands, Italy, New Zealand, Norway, Portugal, UK, Sweden. 

 
Table 3. Coefficient of Variation of Alternative Human Development Indices 
Panel B. 1880-1913 
 
 UNHDI IHDI Non-income 

IHDI 
components 

1880 0.268 0.404 0.540 
1890 0.238 0.373 0.499 
1900 0.207 0.334 0.446 
1913 0.168 0.286 0.377 
 
Sample: Argentina, Australia, Austria, Belgium, Canada, Denmark, Finland, France, 
Germany, Hungary, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Spain, 
Sweden, Switzerland, UK, USA. 
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Table 3. Coefficient of Variation of Alternative Human Development Indices 
Panel B. 1913-1938 
 
 UNHDI IHDI Non-income 

IHDI 
components 

1913 0.178 0.302 0.399 
1925 0.148 0.261 0.347 
1929 0.128 0.234 0.306 
1933 0.126 0.229 0.296 
1938 0.114 0.208 0.262 
 
Sample: Argentina, Australia, Austria, Belgium, Canada, Czechlvkia, Denmark, Finland, 
France, Germany, Greece, Hungary, Ireland, Italy, Japan, Netherlands, New Zealand, 
Norway, Portugal, Spain, Sweden, Switzerland, UK, USA. 
 
 
Table 3. Coefficient of Variation of Alternative Human Development Indices 
Panel B. 1950-1990 
 
 UNHDI IHDI Non-income 

IHDI 
components 

1950 0.126 0.229 0.290 
1955 0.116 0.210 0.263 
1960 0.109 0.197 0.244 
1965 0.095 0.180 0.225 
1970 0.086 0.174 0.216 
1975 0.076 0.164 0.205 
1980 0.072 0.156 0.194 
1985 0.059 0.137 0.170 
1990 0.051 0.121 0.148 
 
Sample: Argentina, Australia, Austria, Belgium, Canada, Denmark, Finland, France, 
Germany, Greece, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, 
Spain, Sweden, Switzerland, Turkey, UK, USA. 
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Table 4.  
Unweighted Inequality of Alternative Estimates of Human Development   
                                                 in OECD countries 
(Estimated with Real GDP per head at current US relative prices) 
    
 Mean Logarithmic Deviation (MLD) 
    
 UNHDI IHDI (85,25) IHDI (80,20) 
    

1880 0,0373 0,0876 0,0746 
1890 0,0298 0,0743 0,0646 
1900 0,0225 0,0598 0,0542 
1913 0,0154 0,0461 0,0435 
1913 0,0152 0,0448 0,0484 
1925 0,0112 0,0365 0,0396 
1929 0,0082 0,0292 0,0330 
1933 0,0080 0,0282 0,0319 
1938 0,0073 0,0250 0,0275 
1950 0,0041 0,0180 0,0202 
1955 0,0027 0,0131 0,0153 
1960 0,0020 0,0106 0,0126 
1965 0,0015 0,0086 0,0103 
1970 0,0012 0,0081 0,0096 
1975 0,0009 0,0070 0,0086 
1980 0,0007 0,0057 0,0072 
1985 0,0006 0,0049 0,0062 
1990 0,0004 0,0036 0,0049 

    
Speed of Inequality Reduction  
1880-1913 0,0269 0,0194 0,0163 
1913-1938 0,0295 0,0233 0,0225 
1950-1990 0,0570 0,0400 0,0353 
   
1880-1990 0,0408 0,0289 0,0247 
1913-1990 0,0467 0,0326 0,0297 
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Table 5a. 
Unweighted Inequality of Human Development and its Components  in OECD countries 

 
 

 (Computed with Real GDP per head at current US relative prices)  
       
 Mean Logarithmic Deviation (MLD)    

      
Real Yc Life Exp Literacy Enrolment IHDI  

1880 0,0505 0,0716 0,3230 0,1785 0,0746  
1890 0,0468 0,0646 0,2874 0,1265 0,0646  
1900 0,0478 0,0507 0,2490 0,1033 0,0542  
1913 0,0412 0,0426 0,1908 0,0824 0,0435  
1913 0,0400 0,0444 0,1909 0,0824 0,0484  
1925 0,0456 0,0440 0,1385 0,0509 0,0396  
1929 0,0410 0,0322 0,1268 0,0454 0,0330  
1933 0,0412 0,0321 0,1186 0,0399 0,0319  
1938 0,0455 0,0306 0,0978 0,0338 0,0275  
1950 0,0547 0,0188 0,0783 0,0452 0,0202  
1955 0,0453 0,0109 0,0651 0,0373 0,0153  
1960 0,0416 0,0082 0,0552 0,0313 0,0126  
1965 0,0329 0,0066 0,0482 0,0225 0,0103  
1970 0,0304 0,0061 0,0507 0,0194 0,0096  
1975 0,0262 0,0058 0,0433 0,0191 0,0086  
1980 0,0244 0,0062 0,0368 0,0186 0,0072  
1985 0,0297 0,0074 0,0291 0,0147 0,0062  
1990 0,0309 0,0101 0,0196 0,0209 0,0049  

       
 Speed of Inequality Reduction    
1880-1913 0,0062 0,0157 0,0160 0,0234 0,0163  
1913-1938 -0,0052 0,0149 0,0268 0,0356 0,0225  
1950-1990 0,0143 0,0156 0,0346 0,0193 0,0353  
       
1880-1990 0,0045 0,0178 0,0255 0,0195 0,0247  
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Table 5b. 
Unweighted Inequality of Alternative Estimates of Human Development  in Europe  
(Estimated with Real GDP per head at current US relative prices)   
       
 Mean Logarithmic Deviation (MLD)    
       
 
      

Real Yc Life Exp. Literacy Enrolment IHDI  
 

1880 0,0273 0,0608 0,3688 0,1708 0,0735  
1890 0,0284 0,0495 0,3381 0,1245 0,0634  
1900 0,0354 0,0477 0,2857 0,1003 0,0565  
1913 0,0268 0,0389 0,2368 0,0872 0,0488  
1913 0,0255 0,0408 0,2369 0,0872 0,0547  
1925 0,0276 0,0369 0,1704 0,0341 0,0436  
1929 0,0267 0,0241 0,1587 0,0289 0,0370  
1933 0,0366 0,0264 0,1460 0,0267 0,0364  
1938 0,0416 0,0243 0,1258 0,0223 0,0327  
1950 0,0326 0,0170 0,0978 0,0358 0,0234  
1955 0,0271 0,0119 0,0825 0,0280 0,0182  
1960 0,0296 0,0089 0,0708 0,0251 0,0152  
1965 0,0267 0,0069 0,0601 0,0164 0,0121  
1970 0,0252 0,0062 0,0626 0,0132 0,0111  
1975 0,0219 0,0051 0,0528 0,0110 0,0094  
1980 0,0249 0,0042 0,0436 0,0154 0,0073  
1985 0,0221 0,0045 0,0356 0,0102 0,0060  
1990 0,0248 0,0054 0,0238 0,0144 0,0042  

       
 Speed of Inequality Reduction    
1880-1913 0,0005 0,0135 0,0134 0,0204 0,0124  
1913-1938 -0,0196 0,0207 0,0253 0,0545 0,0205  
1950-1990 0,0069 0,0288 0,0353 0,0227 0,0429  
       
1880-1990 0,0009 0,0221 0,0249 0,0225 0,0260  
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Table 6a 
IHDI Weighted Inequality in OECD countries (Deflated GDP per head at current US relative prices) 
       
 MLD   Theil    
       

1860   0,054  0,048
1870  0,051 0,048 0,044 0,043
1880 0,047 0,040 0,037 0,043 0,035 0,033
1890 0,044 0,036 0,034 0,041 0,032 0,030
1900 0,037 0,032 0,030 0,034 0,028 0,027
1913 0,027 0,025 0,024 0,025 0,022 0,021
1913 0,028 0,026 0,023 0,026 0,022 0,020
1925 0,026 0,022 0,020 0,023 0,019 0,018
1929 0,020 0,019 0,017 0,019 0,016 0,015
1933 0,020 0,019 0,018 0,018 0,017 0,016
1938 0,019 0,019 0,019 0,017 0,017 0,017
1950 0,014 0,014 0,014 0,013 0,012 0,012
1955 0,009 0,010 0,010 0,009 0,009 0,009
1960 0,007 0,007 0,007 0,006 0,007 0,006
1965 0,005 0,005 0,005 0,005 0,005 0,005
1970 0,005 0,005 0,005 0,005 0,005 0,005
1975 0,005 0,004 0,004 0,004 0,004 0,004
1980 0,004 0,003 0,002 0,004 0,003 0,002
1985 0,004 0,002 0,002 0,004 0,002 0,002
1990 0,003 0,001 0,001 0,003 0,001 0,001

       
Speed of Inequality Reduction     
1860-1913   0,0155   0,0154
1870-1913  0,0165 0,0165  0,0162 0,0163
1880-1913 0,0170 0,0145 0,0139 0,0167 0,0141 0,0137
1913-1938 0,0163 0,0117 0,0080 0,0160 0,0111 0,0078
1950-1990 0,0364 0,0590 0,0626 0,0360 0,0585 0,0626
       
1860-1990   0,0299  0,0297
1870-1990  0,0306 0,0314 0,0301 0,0312
1880-1990 0,0244 0,0312 0,0320 0,0240 0,0308 0,0318
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Table 6b 
IHDI Weighted Inequality in European countries (Real GDP per head at current US relative prices) 
       
 MLD   Theil    
       

1860   0,055   0,049
1870  0,053 0,049  0,047 0,044
1880 0,047 0,047 0,043 0,042 0,042 0,039
1890 0,042 0,042 0,039 0,038 0,038 0,036
1900 0,039 0,038 0,036 0,035 0,035 0,032
1913 0,031 0,031 0,029 0,028 0,028 0,027
1913 0,034 0,033 0,030 0,030 0,030 0,027
1925 0,028 0,028 0,027 0,025 0,026 0,024
1929 0,024 0,024 0,023 0,022 0,022 0,021
1933 0,025 0,025 0,024 0,023 0,023 0,022
1938 0,025 0,025 0,025 0,023 0,023 0,023
1950 0,017 0,017 0,017 0,016 0,016 0,016
1955 0,013 0,013 0,013 0,012 0,012 0,012
1960 0,010 0,010 0,010 0,009 0,009 0,009
1965 0,008 0,008 0,007 0,007 0,007 0,007
1970 0,007 0,007 0,006 0,006 0,006 0,006
1975 0,005 0,005 0,005 0,005 0,005 0,005
1980 0,004 0,004 0,003 0,003 0,003 0,003
1985 0,003 0,003 0,003 0,003 0,003 0,003
1990 0,002 0,002 0,002 0,002 0,002 0,002

       
Speed of Inequality Reduction     
1860-1913   0,0117   0,0115
1870-1913  0,0123 0,0119  0,0120 0,0117
1880-1913 0,0123 0,0124 0,0118 0,0119 0,0120 0,0116
1913-1938 0,0116 0,0112 0,0073 0,0109 0,0105 0,0070
1950-1990 0,0536 0,0536 0,0544 0,0541 0,0541 0,0551
       
1860-1990   0,0257  0,0256
1870-1990  0,0272 0,0269 0,0270 0,0269
1880-1990 0,0287 0,0286 0,0282 0,0284 0,0284 0,0282
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 Table 7a 

 
Decomposing IHDI Inequality in OECD countries (Real GDP per head at current US relative 
prices ) (MLD) 

 
  

        
 MLD MLD MLD Population Shares Within regions Between regions 

 OECD Europe New World Europe New World Inequality  Inequality 

       
       

1880 0,047 0,047 0,048 0,686 0,314 0,047 0,000 
1890 0,044 0,042 0,049 0,667 0,333 0,044 0,000 
1900 0,037 0,039 0,035 0,650 0,350 0,037 0,000 
1913 0,027 0,031 0,020 0,621 0,379 0,027 0,000 
1913 0,028 0,034 0,020 0,600 0,400 0,028 0,000 
1925 0,026 0,028 0,022 0,565 0,435 0,025 0,000 
1929 0,020 0,024 0,015 0,557 0,443 0,020 0,000 
1933 0,020 0,025 0,013 0,552 0,448 0,020 0,000 
1938 0,019 0,025 0,010 0,556 0,444 0,018 0,000 
1950 0,014 0,017 0,010 0,504 0,496 0,013 0,001 
1955 0,009 0,013 0,004 0,489 0,511 0,008 0,001 
1960 0,007 0,010 0,003 0,484 0,516 0,006 0,000 
1965 0,005 0,008 0,003 0,478 0,522 0,005 0,000 
1970 0,005 0,007 0,003 0,473 0,527 0,005 0,001 
1975 0,005 0,005 0,003 0,463 0,537 0,004 0,001 
1980 0,004 0,004 0,003 0,455 0,545 0,003 0,001 
1985 0,004 0,003 0,003 0,445 0,555 0,003 0,001 
1990 0,003 0,002 0,004 0,440 0,560 0,003 0,000 

        
        
Speed of Inequality Reduction     
      
1880-1913 0,0170 0,0123 0,0266    0,0170 0,0072
1913-1938 0,0163 0,0116 0,0275   0,0169 -0,1003 
1950-1990 0,0364 0,0536 0,0230  

   
   

  0,0373 0,0194 
        
     
     
1880-1990 0,0244 0,0287 0,0231    0,0250 -0,0068 
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Table 7b 
 Decomposing IHDI Inequality in OECD countries (Real GDP per head at current US relative prices ) (Theil) 

 
  

        
 Theil  Theil  Theil  GDP Shares GDP Shares Within regions Between regions

 OECD Europe New World Europe New World Inequality  Inequality 

       
       

1880 0,043 0,042 0,045 0,693 0,307 0,043 0,000 
1890 0,041 0,038 0,045 0,665 0,335 0,041 0,000 
1900 0,034 0,035 0,032 0,645 0,355 0,034 0,000 
1913 0,025 0,028 0,019 0,614 0,386 0,025 0,000 
1913 0,026 0,030 0,019 0,597 0,403 0,025 0,000 
1925 0,023 0,025 0,021 0,561 0,439 0,023 0,000 
1929 0,019 0,022 0,014 0,550 0,450 0,019 0,000 
1933 0,018 0,023 0,013 0,547 0,453 0,018 0,000 
1938 0,017 0,023 0,010 0,543 0,457 0,017 0,000 
1950 0,013 0,016 0,009 0,488 0,512 0,013 0,001 
1955 0,009 0,012 0,004 0,470 0,530 0,008 0,001 
1960 0,006 0,009 0,003 0,472 0,528 0,006 0,000 
1965 0,005 0,007 0,002 0,464 0,536 0,005 0,000 
1970 0,005 0,006 0,003 0,457 0,543 0,004 0,001 
1975 0,004 0,005 0,003 0,446 0,554 0,004 0,001 
1980 0,004 0,003 0,003 0,440 0,560 0,003 0,001 
1985 0,004 0,003 0,003 0,428 0,572 0,003 0,001 
1990 0,003 0,002 0,004 0,429 0,571 0,003 0,000 

        
        
Speed of Inequality Reduction     
      
1880-1913 0,0167 0,0119 0,0263   0,0167 0,0070 
1913-1938 0,0160 0,0109 0,0269   0,0167 -0,1003 
1950-1990 0,0360 0,0541 0,0233  

    
    

  0,0370 0,0195
        
    
    
1880-1990 0,0240 0,0284 0,0230   0,0247 -0,0069 
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Table 8a 
 Decomposing IHDI Inequality in OECD countries (Real GDP per head at current US relative prices ) (MLD) 
        
 MLD MLD MLD Population Shares Within regions Between regions 

 OECD Core Periphery Core Periphery Inequality  Inequality 

       
1870 0,051 0,003 0,009 0,710 0,290 0,005 0,046 
1880 0,040 0,002 0,013 0,718 0,282 0,005 0,035 
1890 0,036 0,003 0,015 0,726 0,274 0,006 0,030 
1900 0,032 0,002 0,017 0,736 0,264 0,006 0,026 
1913 0,025 0,002 0,012 0,749 0,251 0,005 0,020 
1913 0,026 0,002 0,017 0,789 0,211 0,005 0,021 
1925 0,022 0,002 0,014 0,786 0,214 0,004 0,017 
1929 0,019 0,002 0,014 0,786 0,214 0,004 0,014 
1933 0,019 0,002 0,013 0,784 0,216 0,004 0,015 
1938 0,019 0,002 0,016 0,786 0,214 0,005 0,014 
1950 0,014 0,001 0,008 0,774 0,226 0,003 0,011 
1955 0,010 0,001 0,008 0,779 0,221 0,002 0,008 
1960 0,007 0,000 0,007 0,785 0,215 0,002 0,005 
1965 0,005 0,000 0,006 0,790 0,210 0,001 0,004 
1970 0,005 0,000 0,005 0,792 0,208 0,001 0,004 
1975 0,004 0,000 0,005 0,793 0,207 0,001 0,003 
1980 0,003 0,000 0,004 0,793 0,207 0,001 0,002 
1985 0,002 0,000 0,004 0,795 0,205 0,001 0,001 
1990 0,001 0,000 0,004 0,800 0,200 0,001 0,000 

        
Speed of Inequality Reduction      
        
1870-1913 0,0165 0,0118 -0,0082   0,0013 0,0188 
1880-1913 0,0145 0,0039 0,0009    0,0039 0,0164 
1913-1938 0,0117 0,0026 0,0009   0,0010 0,0148 
1950-1990 0,0590 0,0454 0,0191  

     

  0,0274 0,0855 
        
   
1870-1990 0,0306 0,0236 0,0065   0,0136 0,0405 
1880-1990 0,0312 0,0224 0,0106   0,0155 0,0417 
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Table 8b 
 Decomposing IHDI Inequality in OECD countries (Real GDP per head at current US relative prices ) (Theil) 

 

        
 Theil  Theil  Theil  GDP Shares GDP Shares Within regions Between regions

 OECD Core Periphery Core Periphery Inequality  Inequality 

       
1870 0,044 0,003 0,008 0,832 0,168 0,004 0,040 
1880 0,035 0,002 0,012 0,826 0,174 0,004 0,031 
1890 0,032 0,003 0,014 0,826 0,174 0,005 0,027 
1900 0,028 0,002 0,016 0,828 0,172 0,005 0,024 
1913 0,022 0,002 0,012 0,829 0,171 0,004 0,019 
1913 0,022 0,002 0,016 0,863 0,137 0,004 0,018 
1925 0,019 0,002 0,014 0,855 0,145 0,003 0,016 
1929 0,016 0,002 0,014 0,849 0,151 0,003 0,013 
1933 0,017 0,002 0,013 0,849 0,151 0,003 0,013 
1938 0,017 0,002 0,016 0,849 0,151 0,004 0,013 
1950 0,012 0,001 0,008 0,831 0,169 0,002 0,010 
1955 0,009 0,001 0,008 0,827 0,173 0,002 0,007 
1960 0,007 0,000 0,007 0,826 0,174 0,001 0,005 
1965 0,005 0,000 0,006 0,826 0,174 0,001 0,004 
1970 0,005 0,000 0,005 0,826 0,174 0,001 0,004 
1975 0,004 0,000 0,004 0,823 0,177 0,001 0,003 
1980 0,003 0,000 0,004 0,816 0,184 0,001 0,002 
1985 0,002 0,000 0,003 0,816 0,184 0,001 0,001 
1990 0,001 0,000 0,004 0,810 0,190 0,001 0,000 

        
Speed of Inequality Reduction      
       
1870-1913 0,0162 0,0119 -0,0073   0,0033 0,0180 
1880-1913 0,0141 0,0047 0,0021   0,0036 0,0158 
1913-1938 0,0111 0,0047 0,0011   0,0005 0,0138 
1950-1990 0,0585 0,0447 0,0204   0,0254 0,0840 
        
        
1870-1990 0,0301 0,0237 0,0070   0,0132 0,0395 
1880-1990 0,0308 0,0226 0,0111   0,0142 0,0408 
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