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Abstract

This paper argues that the future of the Human Development Index published by the United
Nations depends on how successfully this index becomes operational and this is more likely to
be possible at the country level for a variety of reasons. With this in mind the paper proposes a
method and a modd for the systematic reduction of regional disparitiesin the ISamic Republic
of Iran, a problem which is of serious concern to policy makersin Iran at present. A number of
indicators of education, health and economic welfare, from the recent Human Devel opment
Report of Iran 1999, are employed to compare 26 provinces (regions) of Iran. This paper
proposes (i) a method for combining the data into a composite index of development and
thereby ranking provinces with respect to their overall development; (ii) it proposes a method
for capturing the extent of regional disparities with respect to the selected indicators and (iii) it
suggests a way of including the results into a policy model which aims at the systematic
reduction of regional disparities in Iran. For this purpose it computes a set of targets for
various provinces and suggests a way of adjusting these targets.



Human Development and Regional Disparitiesin Iran: A Policy M odel

Introduction
Measuring development has been a matter of debate for nearly half a century. The conventional
way of assessing development by economic indicators only has been chalenged many times

during this period.IEI

As early as 1954 a report by the United Nations on socia policy and planning regarded
economic growth as a requirement for better living standards rather than the ultimate policy aim
(UN 1954). In 1969 experts on socia policy and planning warned that “ The fact that
[economic] development either leaves behind, or in some ways even creates, large areas of
poverty, stagnation, marginality, and actual exclusion from economic and socia progress is too
obvious and too urgent to be overlooked.” (UN 1969, p5). Nearly a decade later a group of
prominent scholars suspected that “... the economic growth by itself may not solve or even
aleviate the problem [ of poverty | in any reasonable time period.” (Ahluwalia 1976, pl). Some
suggested that development should be seen as “... creating the conditions for realisation of
human potentiality” (Seers 1972). Others argued for a change in the objectives of development
programmes and proposed the satisfaction of basic needs as a replacement for purely
macroeconomic objectives (Hicks and Streeten 1979, Streeten et al. 1981) thus attempting to
move the emphasis towards human objectiv&e.EI The most important deficiency of the
traditional development economics was regarded to be its “concentration on national product,
aggregate income and total supply of particular goods rather than on entitlements of people and
the capabilities these entitlements generate.” (Sen 1984, p 496).

Such concerns resulted in searching for alternative measures of human welfare (devel opment).EI
The most recent attempt in constructing a measure of human development is the annual
publication of the Human Development Report (HDR) and Human Development Index (HDI)
by the UNDP which has been used for ranking countries since 1990. This index has been
favoured on the grounds that it shows the inadequacy of other indices such as GNP (Streeten
1994 and 1995).E It has been preferred to per capita income as the latter neglects the
distributional aspects (Desai 1993) and it has been suggested that it “captures many aspects of
human development” (Hag 1995, p54).



Since its publication the HDI has attracted the public and policy makers attention in
developing countries as well asin internationa organisati onsE Once again the HDI has brought
the importance of social issues to the forefront. However, in arecent United Nations conference
a number of influential advocates of HDI rightly pointed out that we now should be thinking
about the future of HDI .EI

The history of the use of socioeconomic indicators and the composite measures of development
based on these indicators has shown that if such measures are not geared to policy making their
effects are limited and at best they can have a limited consequence for the way we consider
them. Ward (1999) notes that “When ingtituted, the PQLI (physical quality of life index) had
some immediate policy impact on how American Government through USAID allocated its aid
support to developing countries.” (p 3-4). However, this did not last long. The fact that the
existing President of the World Bank, almost half a century after the UN report (in 1954), hasto
reiterate what was practically mentioned in the above report is an alarming indication that we
have made little progress in succeeding to include social aspects adequately in the policy

making procassl;I

Operationalisng HDI

At present the most HDR and HDI can do is to convince the decison makers that attaining a
high level of health, education and economic growth is desirable. This has aready been
accepted by most policy makers in developing countries. Given the multiplicity of objectives
the question is how do we go about including these in the policy formulation process?

Commenting on the future research on the HDI Streeten (2000) advocates that one area of
concentration for research should be the practical use of the index to policy making in
devel oping countries. He points out that a way forward with HDI is the operationalisation of its
concept and asks “How can the HDI be used for appraising (ex ante) and evauating (ex post)
projects and programmes? Can it be incorporated in project analysis? Can it be used for
alocating aid by donors?’ (p 29). Anindex is not only to measure a composite phenomenon but
also it should be operational if it is to remain meaningful. Indeed the UNDP has now entered
the next phase of the HDI. It should concentrate on making the approach more policy relevant
and this may mean some changes to the index. The future of the HDI as seen by the UNDP

depends on how successfully it becomes operational .
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The HDI in its present form has to be general enough to be applicable to al countries. While
this is understandable, nevertheless, it limits the operational capability of the index for an
individual country. At the country level it would be unreasonable to preserve the generality of
the HDI at the cost of neglecting the specific characteristics and policy concerns of the country.
In this respect the UNDP initiative of encouraging the publication of country HDI reportsis an
initia step in bringing the general concept a step closer to being included in the policy making
process at the country level.

One possible way of making the underlying concept of HDI within a specific country more
policy oriented is through the regiona policy framework. Regiona disparities within most
developing countries have been increasing at an alarming pace. The traditional economic
planning with economic growth as its ultimate target tends to overlook the problem of
distribution to a considerable extent if not totally. We till know very little about the dynamics
of growth and distribution (Ward 1999). One of the main reasons for such a neglect, anongst
others, is the difficulty of implementing distributional policies. However, policies aming at the
reduction of disparities amongst regions are steps in the right direction.

Regions within a country may be behind other regions in terms of income arising from
economic activities. When this is combined with socia income poverty due to less access to
goods and services provided by the public sector it results in the region being serioudy |eft
behind the rest of the country.alnevitably thereisthe perpetual effect of the latter on the former
type of poverty.

Iran is no exception to this process. Regiona disparities in Iran have been growing at an
alarming rate leading to serious problems including migration with its associated problems from
backward provinces to the more affluent ones. The recent Human Development Report for Iran
reflects such disparities and reiterates that one of the mgjor human development policies in the
country’s Third Plan is to “pay attention to the spatial planning as a long-term framework for
socid justice and regiona balance” (Plan and Budget Organisation and United Nations and
United Nation (1999), p 141). With the intention of making the HDI more policy oriented this

article proposes amodel for the systematic reduction of regional disparitiesin Iran.



Thedata

The data cover sixteen socioeconmic indicators for 26 different provinces of Iran. The selected
indicators measure various socieconomic aspects of life in provinces of Iran. A number of
points should be made regarding the data. The selected indicators should have the property of
being operationa. By that we mean that it should be possible to have an effect on aspects
measured by these indicators through the implementation of projects and policies. While the
need for further discussion of the theoretical issues regarding the selection of indicators is

Bl

acknowledged we do not address such issues in this article.™ However, we have attempted to

select a set of indicators which are within the spirit of the components of the HDI.

Sixteen indicators for which regional datais available are selected. They include five indicators
of longevity, health and poverty, six indicators of education (and gender) and five economic
indicators.mThe list of the selected indicators is presented in Appendix A. Table B1 in
Appendix B presents the data for these indicators.

M ethodology

We start with the matrix of data, X, containing data on m socio-economic indicators for n
provinces. To remove the scale effect and to have the indicators spread around the same
mean with the same variance, we first standardise the data. The standardised indicators
would then constitute m vectors in a multi-dimensiona vector space. Conceptualy this
makes sense as any composite socio-economic index for human development should be
defined within the context of al provinces. Asthe length of a standardised indicator is equa to
the square root of the number of provinces which remains the same for al indicators, the length

of the standardised indicator vectors are equd _EI

With this property, in turn these vectors of equa length can constitute the axes of a space
within which each province is presented by a vector. In effect in the standardised data matrix,
where rows and columns are the provinces and indicators respectively, the vector space consists
of the row vectors and the matrix columns are a co-ordinate system for this space. In other
words each province can be mapped as an m-dimensional vector in the space of the selected
indicators. The distance between any two such vectors may then be measured by the length

of theso-cdled distance vector.



We can be concerned with the distance vector between province i and the province with the
maximum standardised score for anindividual indicator (the province with the idea score).
The length of the distance vector, d; containing m components, from the ideal province(s) for

provincei isthen measured by:

%

5 (Z, -2,

J=1

d;, = ,fori=1,2,....,n (@)

where Z is the highest standardised score for indicator j. The lower the d the better the
position of provincei relative to the ideal province. We can rank different provinces according
to the value of d.. It should be noted that as in the case of the HDI the components of this

regional compositeindex are treated as having equa weights.

To continue with the tradition of HDI we may wish to express these measures in the form of an
index whose values remain between 1 and 0. As we have now effectively a single index, though
composite, the re-scaling of the results, to between 0 and 1, will have no bearing on the ranking
order. In fact we have a number of options. We can divide the results by the maximum valuein
the set or we may use an approach similar to the one adopted by the UNDP for re-scaling the
results. Alternatively we may follow the approach suggested by Noorbakhsh (1998) and define
our regional modified human development index (RHDI) as follows.
d,

RHDI; =1-—= for1=1,2,....n 2
d + ks,

where d and sy are the mean and standard deviations of d,. The parameter k is determined

such that the vaue of the second expression on the right hand side of equation (2) for all
provinces would remain between 1 and O (as we desire that the value of the RHDI to be
between 1 and 0). Interestingly the selected value for k which would satisfy the above
requirement would also point at the extent of deviation of the distribution from that of the
norma distribution. If the distribution is normal setting k=2 should result in 95% of our
provinces ending up with an RHDI vaue faling between 1 and 0. For this value of k only one
province (Sistan and Baloochestan) out of 26 fell outside the desired range. In practice for k=2.6
al countries fell within the required range. The results are presented in Table 1. The nearer the
RHDI to 1 the more developed is the province, in terms of the selected indicators, and vice

versa



Table 1. Ranking of provinces by the composite regional human
development index (RHDI)

Province Rank RHDI Difference

23. Tehran 1 0.762

20. Qom 2 0.641 0.121
10. Isfahan 3 0.590 0.051
25. Yazd 4 0.516 0.074
21. Semnan 5 0.501 0.015
18. Markas 6 0.495 0.006
5. Fars 7 0.483 0.012
6. Gilan 8 0.457 0.026
12. Kermanshah 9 0.434 0.023
11. Kerman 10 0.434 0.000
19. Mazandaran 11 0.429 0.005
13. Khoozestan 12 0.427 0.002
4. East Azarbayjan 13 0.424 0.003
2. Booshehr 14 0.399 0.025
17. Lorestan 15 0.376 0.023
9. llam 16 0.368 0.008
14. Khorasan 17 0.356 0.012
3. Chahar Maha B. 18 0.355 0.001
7. Hamedan 19 0.348 0.007
8. Hormozgan 20 0.309 0.039
1. Ardebil 21 0.307 0.002
26. Zanjan 22 0.263 0.044
24. West Azarbayjan 23 0.221 0.042
15. Kohkilooyeh & B. A. 24 0.211 0.010
16. Kordestan 25 0.197 0.014
22. Sistan & B. 26 0.000 0.197

The last column of Table 1 shows the difference in RHDI between consecutive provinces. The
figure for the distance between the top province, Tehran, and the next province, Qom, is
strikingly high indicating that Tehran is by far the most advanced province. The difference
between Qom, Isfahan and Yazd are relatively high as compared to those for the rest of the
provinces with the exception of Sistan Baluchestan. Indeed the figure for the latter province
indicates that it is by far the most backward province in the whole country. It is interesting to
note that the difference between Sistan and Baluchestan and it s next best province ( Kordestan
which is aso a backward province) is much larger than the difference between Tehran and
Qom. The differences between the RHDI scores of the remaining provinces, as compared to

these extreme cases, arerelatively smaller.



Homogeneous groups

Meanwhile for al provinces we can compute the elements of a distance matrix D which
represents the composite distances as measured by m indicators.
O 22

O = SZ(ZM ~Z,) . forp=1,2...mad  ogL2..n (3

Every element of matrix D is a mathematical expression of severa distances (as many as the
number of indicators) between two provinces of p and g. Thismatrix is presented in Table B2 in
Appendix B. Across every row of this matrix the minimum non-zero value shows the shortest
distance between two closest provinces represented by the respective row and column. Every
province can be connected to its closest neighbour by means of an arrow. This will result in a
set of disconnected sub-sets of first order graphs which represent the first order homogeneous
provinces in close neighbourhood. Second order connections may be determined in the same
way. Links with values above a certain critica value may be regarded as too far to indicate
close neighbourhood. Similarly distances below a lower bound indicate almost identical

provinces. These critical upper and lower values are represented by d,, and d, and are found

asfollows:
d(+) :j_j+28d (4)
d, =d-2s,

where d and s, are the mean and standard deviation of al minimum distances belonging to n

provi nceﬁl'ZI

The upper bound d) may be regarded as the critical minimum distance. If the
composite distance between two provinces fals below this value these two provinces may be
regarded to be in the neighbourhood of each other that is they are members of a homogenous
group.  All links with a length greater than the value of this upper bound may be removed
since they are too long to be part of a single graph. Theoretically any composite distance value
below d indicates that the two provinces are practically similar. Table B2 in Appendix B
shows the interregional distances and the neighbour of each province along with the critical

distances of d+) and d,.



Groups of close neighbouring provinces found by drawing the first order graphs are presented
in Table 2. The second column of this table shows the average of the distances between the
immediate neighbours in the group. This figure may be regarded as an index of resemblance
within the group, the smaller this figure the higher the resemblance between all members of the
group. It may also be compared with the bench mark values provided by duy (=4.462) and d,
(=1.288).

Table 2. Homogenous groups of provinces

Neighbouring groupsof thefirst Degr ee of Closest Distance of the

degree heterogeneity  neighbour to closest
within the thegroup  provincetothe
group group

Qom, Tehran. 4.031 Fars 4.854*

Isfahan, Semnan, Y azd. 2.395 Mazandaran 3.348

Booshehr, Fars, Gilan, Hormozgan, 2.690 Kerman 2.715

Khoozestan, M azandaran.

Char Mahal B., East Azarbayjan, 2.714 Ardebil 2.533

Hamedan, Khorasan, Markazi.

[lam, Kerman, Kermanshah, Lorestan 2.559 Mazandaran 2.715

Ardebil, Kohkiloyeh, Kordestan, West 2.801 East 2.533

Azarbayjan, Zanjan. Azarbayjan

Sistan and Baloochestan. * West 5.549*

Azarbayjan

* Distance larger than the critical minimum distance of d..

Columns 3 and 4 of Table 2 show the closest province to the group and its distance (second
order links) from a member of the group. These provinces are found by searching for the

minimum value amongst the next (second) minimum distances for all members of the group.

The degree of heterogeneity within the first group is rather large, once again indicating that
Tehran is by far the most developed province. It is interesting to note that the distance of the
closest province to this group is above the minimum critical distance making the closest
province to the group heterogeneous to the group by our criteria. The last group in Table 2

includes only one province, Sistan and Baluchestan indicating that this most backward
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province is not homogeneous to any other province in the country. The distance of the closest
province to this province is far above our minimum critical distance. At the same time this
closest province would be also the closest neighbour to the group as there is only one member

in this group.

Deter mining regional targets

One of the important steps in planning is the choice of targets. Sometimes these targets are
obtained by considering the potential capacity of a country, defined by its past performance and
sometimes by considering the status of the neighbouring countries or regions. Such an
approach for regional planning within a country is more justified since it may be utilised for the
purpose of reducing regional disparities within the context of a national plan/programme. In
this case a simple and logical approach is to answer the following questions: (a) which regions
are a a higher level of development? And (b) how far are they, in terms of development, from

each other (what are the extent of disparities)?

The above approach can help us to answer these questions. The first question is answered by
obtaining the RHDI and the next question may be answered by studying the matrix of distances,
D, in Table B2. This matrix provides the required information for determining the
homogeneous groups of provinces. The average of actua vaues of indicators for those
provinces which are homogenous to province p and also have a higher RHDI than province p

may be taken as the approximate potential targets for province p.

At this stage, the procedure may be summarised as follows:

1.  Compute the RHDI and rank the provinces accordingly (Table 1)
Compute the matrix of distances D and compute d(+) and d (Table B2).

3. To find the targets for province p look at the p" row of matrix D and determine all
provinces whose distances from province p are between d.y and d,.

4.  Exclude from this group those provinces which are at a lower level of development than
province p according to the RHDI.

5.  The averages of actua values for indicators belonging to the remaining members of the
group and province p itself would constitute a set of acceptable and attainable targets for
province p.

10



The target for all provinces can be computed using the above procedure. For example the

targetsfor province 19 (Mazandaran) is computed as follows.

From Table B2 we can see that al provinces are homogenous to this province with the
exceptions of provinces 15, 16, 20, 22, 23 and 24 as these have a distance higher than the
minimum critical distance with province 19. From the remaining provinces only provinces 5,
6, 10, 11, 12, 18, 21 and 25 have a higher level of RHDI than this province (see Table 1). These
provinces, and province 19, provide a basis for computing the targets for this province from
Table B1. The average targets for province 19 computed from these remaining provinces (and
province 19) are presented in Table 3 next to actual valuesfor the selected indicators.

Table 3. Actual values and computed targets

for province 19 (Mazandaran) for all indicators

| ndicator Actual value  Target value

LE 67.4 67.7
AL 72 741
RCPC 1557 1732
SFWA 93 94.7
SANA 64.6 71.6
RCP20 371 4194
FPENR 97.3 97.9
FSENR 67 64.8
INFS 961.1 961.8
MATS 972 972.2
PENR 116.6 1184
SENR 84.2 80.8
R&DST 35.1 58.0
LF 26.8 274
LFIND 223 29.8
LFSER 41.4 44.6

Note that the computed targets for two indicators are lower than their actual values. This issue
will be addressed later in this paper.

Computed targets for al provinces and all indicators are presented in Table B3 in Appendix
ksl
B.

A few points about the proposed procedure are notable at this stage. The method relies on the

computation of the targets from the actual values belonging to a homogenous group. Hence, it
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consders the question of capacity implicitly by including homogenous group members and

excluding the heterogeneous provinces from the computation of targets.

However, the exclusion of those provinces which are at a lower level of development from the
computation of targets may be arguable. Generally it may be argued that the disparities between
provinces are of two kinds, external and internal. By external we mean that a province may
have been developed disproportionately at the expense of another province being left behind,
and by internal we mean that a province may have been developed disproportionately in a few
aspects at the expense of being left behind in other aspects. Therefore one can suggest that
computing the targets on the basis of the actua values belonging to better off provinces may be
arguable. However, as homogeneity is based on all selected indicators of social and economic

aspects one hopes that the extent of this biasin the computed targets would be limited.

A project selection model for reducing regional disparities

If the government would wish to pursue the policy of reducing regiona disparities, the targets
computed by the above procedure would be helpful in formulating appropriate policies in a
variety of ways. One approach consists of including these targets in a mixed integer
programming zero one project selection model in the form of a set of constraints. For example a
cost minimisation model of thisform for asingle province may look as follow:

- - - J nl
Minimise Z = Z c; X
J=11i=
n

J

Subject to: Za,jx,.j 2T, forj=1,2,...,J.

zlijx,.stj forj=12,...,J (5)

=1

1, if thei™ project related to the " indicator is selected,

0, if thei™ project related to the | indicator is not selected.

Where:
cij =the cost of implementing project i related to indicator j,

X;i=thei" project related to the | indicator,
12



a; = the contribution of the "™ project to the ™ to the target set for indicator j,

T; = the proposed target for the ™ indicator for the province under consideration,

li; =human resources required by the i™ project related to indicator |,

L; = available human resources of the kind required by projects related to indicator j,
n; = the number of projects related to indicator |,

J=the number of selected indicators.

Further limitations related to other scarce resources can be included in the model in the form of
appropriate congtraints. The above model can be used for individua provinces. However,
considering provinces individually may be undesirable as resources are transferable within a
country amongst various provinces. Assuming such transferability in general we may formulate

the following project selection model for all provinces.

- - - R J nl’
Minimise Z=ZZ ciXj
r=A1j=10=

Subject to Za,;x,; >T/ , forr=1,2,...R; and J12,...J.
=1
R nj .
ZZI,J.X,]. <L for j=1,2,...,J. (6)

1, if thei™ project related to the ™ indicator is selected,
X=

U]

0, if thei™ project related to the | indicator is not selected.

Where

c,.; =the cost of implementing project i related to indicator j in the " province,

X =thei" project related to the j" indicator for the r'" province,

a;; = the contribution of the i™ project to the | target set for indicator j in provincer,
T, = the proposed target for the " indicator for the ' province,

I; = human resources required by the i™ project related to indicator j for provincer,

L ; = available human resources of the kind required by projects related to indicator j,

n; = the number of projectsrelated to indicator  for provincer,

13



J =the number of selected indicators.

R =the number of provinces.

The above model assumes inter-regional mobility of human resources. Any limitation to this
assumption can be introduced into the model easily. In addition other constraints related to the

scarcity of other resources can be easily added to the model.

Adjusting the computed tar gets

As we discussed before the main purpose of the suggested procedure is the determination of
Tj’for the above model or other purposes. However, the targets computed by the above
procedure might not be attainable for different reasons of which the most important one is
usualy budget and other resource limitations. If the policy makers for any reason are interested

to consider a proportion of the computed targets in the model it would be possible to modify the

first set of constraints asfollow:

r
nj

Za,;X’ 20/T/ , forr=1,2,...R; and J1.2,...,J. (7)

i
1=1

where coefficient & j’ reflects the percentage of the computed targets to be achieved.

The determination of o j in not necessarily a decision to be made outside the modedl. I1deed the

model may fail to have a feasible solution due to the limitation of skilled Iabour, budget or other

reasons. In this case an appropriate choice of §; could be useful in achieving a solution for the

mode!.

Before we suggest ways of finding o j it would be useful to make a small modification to the

above set of constraints. It would also be more appropriate to replace the computed targets, T,

with a changein the level of (the concept reflected by) the indicator as follows:

r
nj

Za,;X,.; 20[M] , forr=1,2,....R; and J1.2,...,J (8)

1=

where M is the amount of increase in the j™ indicator for the r'™ province and is computed as

the difference between the computed targets, T/, and the present actua value of the indicator

14



(Table B1). The nature of the model now changes appropriately. That is, the least cost set of
feasible projects are selected in order to achieve the adjusted amount of increases in the level of
indicators.

We now attend to computing &; . There are a number of ways of finding these coefficients. One

usua way is to assume that the policy maker would provide these values. However, we can

propose a number of ways for computing these coefficients.

(i) Onesmpleway isto reduce M; by a constant percentage (for example reducing al M
by 10%).

(i)  Another way isto reduce M; for thej™ indicator (for all provinces) by a certain ratio.

(iif) A more accurate way is to reduce the change in targets for each province with respect to
the overall position of the province on the development scale RHDI. That is, setting
o; for the province with the lowest ranking equal to 1 and scaling o for other provinces
proportionately according to their relative RHDI. It must be pointed out that in this
method we are in effect adjusting &' rather than 4/ . In other words the weights for all
indicators belonging to provincer are the same.

(iv) An even more accurate method, deals with a set of weights which vary not only with

respect to different provinces but also with respect to different indicators. They may be
obtained from the detailed dlements of the RHDI. Theseareall (Z; -Z,;) for province

I (as computed from equation 5). For indicator j for the province furthest away from the

ideal province put J; =1 and assign valuesto other J; proportionately.

In applying the last method sometimes M; are negative implying a reduction in the level of

indicators. This happens when the computed targets T/ is less than the actual value for the

indicator concerned. In such cases, if the policy maker does not wish to reduce the level of the
indicator it is appropriate to put the relevant ] =0.

Table 4 displays the computed adjusted targets for indicator 2, adult literacy, for al provinces
employing method (iv) explained above.
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Table 4. Computed targetsfor adult literacy (indicator 2) for all provinces

1. Ardebil

. Booshehr
. Chahar Mahal B.
. East Azarbayjan

Fars
Gilan
Hamedan

. Hormozgan

llam

. Isfahan

. Kerman

. Kermanshah

. Khoozestan

. Khorasan

. Kohkilooyeh & B. A.
. Kordestan

. Lorestan

. Markasi

19.
20.
21.
22.
23.

Mazandaran
Qom
Semnan
Sistan & B.
Tehran

24. West Azarbayjan

25.
26.

Y azd
Zanjan

Target

68.9
724
71.2
70.5
76.4
73.7
69.8
69.6
71.0
72.6
71.3
715
71.0
70.2
66.6
64.1
70.1
772
74.1
80.1
79.0
54.6
84.7
66.9
78.7
68.1

Actual
value
63.2
725
67.2
67.5
4.7
72.6
68.1
63.3
67
79.5
70.5
68.1
69.2
73.9
61.9
56.9
65
717
72
75.4
79.5
481
84.7
61.1
779
65.2

M,

5.7
-0.1
4.0
3.0
1.7
11
1.7
6.3
4.0
-6.9
0.8
34
1.8
-3.7
4.7
1.2
5.1
55
2.1
4.6
-0.5
6.5
0.0
5.8
0.8
2.9

5
0.59
0.33
0.48
0.47
0.27
0.33
045
0.58
048
0.14
0.39
0.45
042
0.30
0.62
0.76
0.54
0.36
0.35
0.25
0.14
1.00
0.00
0.64
0.19
0.53

M, B 5

3.4
0.0*
19
14
0.5
0.3
0.8
3.7
19
0.0*
0.3
15
0.8
0.0*
2.9
5.4
2.8
1.9
0.7
12
0.0*
6.5
0.0
3.7
0.1
15

* O/ issetequal to 0 as M; isnegative.

Using the above method we have computed the adjusted targets for al indicators and provinces.

They are presented in Table B3 in Appendix B.

Finally it should be pointed out that J; computed by the suggested method (iv) may have other

applications outside the adjustment method or project selection model outlined above. These

coefficients can be computed for al indicators and provinces. It would then be possible to use

them for the (proportionate) regiona alocation of activities which will affect the level of

indicators. However, in this approach only the concept of relativity is taken into account while

our suggested procedure as outlined above takes both relativity and capacity into account in

obtaining the adjusted targets for provinces. Indeed &; are introducing the concept of relativity

into the analysis while M; are addressing the question of capacity in the manner discussed

above.
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Summary and Conclusion

This paper argues for the necessity of making HDI more policy oriented and operational.
Judging from the historical fate of the numerous composite indices which have appeared and
subsequently disappeared in recent decades it seems that if this is not done the HDI will soon

suffer from the same fate.

To make the index more policy oriented at country level we should be prepared to relax some of
the generaity of the index which is expected from an inter-country composite index. The
constituent, content and structure of the index should be more related to the policy problems
specific to the country concerned. We should accept that such policy problems and hence the
content of the index may be different for various countries and that the index should be tailored
to the policy concerns of the country in mind, athough some such policy concerns may be
common in a number of countries. Indeed from a look at the various human development
reports at country level it can be seen that the focus of each country’s report is on the specific
problems of the country and the related policies within the spirit of the concept of human

development.

How this can be done is demonstrated by focusing on an important and persistent problem in
the case of Iran. Regiona disparities are an important policy concern in the Third Devel opment
Plan of Iran. The second part of this paper proposes a method and a model for the systematic
reduction of these digparities. The proposed method develops a composite index based on
sixteen operational indicators of longevity, education, health, gender, poverty and economic
activity, within the spirit of HDI for ranking different provinces of Iran. It proceeds to identify
homogenous groups of provinces and captures the degree of heterogeneity within these groups.
The proposed method computes a set of targets for al provinces in Iran . The computation of
these targets is based on three principles. equity, capacity to absorb progress and practica
concerns at the national level. The computed targets are then included in a O-1 integer

programming model for project selection.

17



Appendix A

List of regional indicatorsfor Iran - 1996

Life expectancy, years (LE).

Adult literacy, percentage (AL).

Real consumption expenditure per capita, 1000 Rias (RCPC).

Percentage popul ation with access to safe water (SFWA).

Percentage popul ation with access to sanitation (SANA).

Real consumption expenditure per capita of the poorest 20%, 1000 Rials (RCP20).
Female primary enrolment ratio (FPENR).

Female secondary enrolment ratio.

Infant survival rate (INFS).

10. Materna survival rate (MATYS).

11. Primary enrolment ratio.

12. Secondary enrolment ratio.

13. Research and devel opment scientists and technicians per 100000 population (RDST).
14. Labour force, as a percentage of population (LF).

15. Percentage |abour force in industry.

16. Percentage |abour force in services.

VWooNOO~WNE

Notes:

0] Aswe require the direction of indicators to be positive we have computed infant
survival rate from infant mortality rate. Similarly maternal survival rate has been
computed from the rate of maternal death at birth.

(i) Source of dataisthe First Human Development Report of the ISlamic Republic of Iran
(1999).
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Table B1. Regional datafor the selected indicators

Province
Indicator LE AL RCPC SFWA SANA RCP20 FPENR FSENR INFS MATS PENR SENR R&DST LF LFIND LFSER
1 Ardebil 65.7 632 1652 899 497 378 91.1 408 9541 9432 1289 658 15 249 26.7 37.8
2 Booshehr 66.6 725 1493 96.5 62.5 441 95.7 564 9576 9472 1165 775 328 225 204 60.6
3 Chahar Mahal B. 659 67.2 1437 987 61.8 391 96.2 56.3 955 9348 1147 76 156 256 441 33.9
4 East Azarbayjan 665 675 1652 922 62 461 93 504 957.2 9524 1263 70.8 233 284 364 38.2
5 Fars 675 747 1925 936 63.8 546 97.5 594 9615 9759 1156 76.2 279 254 285 48
6 Gilan 703 726 1671 858 77.3 428 99.2 689 9723 9531 1208 839 636 321 205 40.1
7 Hamedan 655 681 1182 927 534 252 95.7 776 9534 9799 1178 688 41.3 26 29.8 384
8 Hormozgan 659 633 1585 864 623 403 91.7 44 9549 956 1202 633 363 211 224 53.8
9 llam 64 67 1409 959 83.8 435 93.8 62.4 947 9435 1276 872 199 225 20 50.9
10 Isfahan 703 795 1758 978 772 385 99 69.6 9719 9862 1153 83 1122 282 416 439
11 Kerman 654 705 1714 90 69.2 384 99.9 66.3 9529 969.6 1279 816 436 242 248 458
12 Kermanshah 65 681 180 949 60.4 618 934 521 9514 961.7 1245 745 168 262 224 51.6
13 Khoozestan 66.9 69.2 1781 91 68.6 658 87.8 50.7 9588 969.4 1174 705 265 228 311 49.2
14 Khorasan 643 739 1502 94.2 54.7 277 94 542 9483 949.8 1227 699 241 264 297 409
15 Kohkilooyeh & B. A. 634 619 1160 881 37.9 222 92 479 9439 9372 1314 85 132 206 297 425
16 Kordestan 616 569 1389 958 60.7 485 84 359 9363 900.6 1195 613 16 256 285 40.1
17 Lorestan 646 65 1476 952 52.7 495 96 555 9493 972 125 834 19 233 272 43.3
18 Markas 66.7 717 1750 98.6 69 427 98.7 559 9582 979.7 1243 743 63.8 27 37.3 36.4
19 Mazandaran 674 72 1557 93 64.6 371 97.3 67 961.1 9725 1166 842 31 268 223 414
20 Qom 676 754 3057 995 83.8 832 97.5 596 9621 9932 1165 762 1313 236 417 50
21 Semnan 682 795 1586 994 821 300 98.8 73 964.2 959.1 1106 87.6 893 271 269 52.1
22 Sistan & B. 611 481 1120 906 411 263 65.5 25 9345 9748 1114 434 212 194 226 44.8
23 Tehran 705 847 3057 99.8 85.3 832 99.9 779 9731 9768 1156 915 1928 272 337 61.9
24 West Azarbayjan 64.7 611 1439 915 514 393 77.2 401 9519 9162 1123 624 45 269 245 42
25 Yazd 685 779 1771 991 81.2 316 97 712 962.8 991.8 1101 818 701 293 435 421
26 Zandjan 65.8 65.2 1291 905 50.4 310 92.9 446 9544 9251 1194 648 23.2 25 28.3 32.9
0 Country 69.2 729 1899 945 64.3 430 94.7 589 9683 962.6 1191 76.8 669 261 304 46.8
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Table B2. Composite distances between provinces (Matrix D)

Province 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 Ardebil 0.000 4881 4502 2533 4410 5773 4179 3354 4685 6916 3657 3448 3963 2742 3444 4230 3180 4257 4342
2 Booshehr 4881 0000 5106 4825 3005 5871 4620 3490 3458 5683 3738 3019 3406 3989 5616 5935 3622 4862 3539
3 Chahar Mahal B. 4502 5106 0000 3221 4112 6268 3904 5658 5291 5020 4862 4772 4475 3345 5634 4962 3988 3201 4167
4 East Azarbayjan 2533 4825 3221 0000 3367 4641 3618 4363 4653 5060 3351 3210 3450 2526 4862 4895 3218 2564 34901
5 Fars 4410 3005 4112 3367 0000 4421 3658 3973 4440 3954 3111 2765 2294 3534 6083 6382 3276 3139 2177
6 Gilan 5773 5871 6268 4641 4421 0000 5247 6.048 6166 4874 4569 5448 5475 5554 7603 8202 5963 5155 3.505
7 Hamedan 4179 4620 3904 3618 3658 5247 0000 4610 4917 5102 3371 4326 4418 2755 5052 6.021 3409 3563 2778
8 Hormozgan 3354 3490 5658 4363 3973 6048 4610 0000 4363 6941 3660 3563 2981 4024 4494 5233 3872 5380 4435
9 llam 4685 3458 5291 4653 4440 6166 4917 4363 0000 6650 2920 3258 4342 4007 4848 5344 3183 4792 4127
10 Isfahan 6916 5683 5020 5060 3954 4874 5102 6941 6650 0000 5323 5980 5301 5663 8342 8751 594 3573 4126
11 Kerman 3657 3738 4862 3351 3111 4569 3371 3660 2920 5323 0000 2942 3652 3055 4387 6123 2548 3515 2715
12 Kermanshah 3448 3019 4772 3210 2765 5448 4326 3563 3258 5980 2942 0000 27% 3155 508 4875 2384 3833 3460
13 Khoozestan 3963 3406 4475 3450 2294 5475 4418 2981 4342 5301 3652 2796 0000 3983 5660 5528 3400 4011 3.664
14 Khorasan 2742 3989 3345 2526 3534 5554 2755 4024 4007 5663 3055 3155 3983 0000 4023 4370 2743 3206 3.257
15 Kohkilooyeh & B. A. 3444 5616 5634 4862 6.083 7603 5052 4494 4848 8342 4387 508 5660 4023 0000 5254 3670 6.009 5654
16 Kordestan 4230 5935 4962 489% 6382 8202 6.021 5233 5344 8751 6123 4875 5528 4370 5254 0000 5008 6165 6.472
17 Lorestan 3180 3622 398 3218 3276 5963 3409 3872 3183 5944 2548 2384 3400 2743 3670 5008 0000 3407 3229
18 Markas 4257 4862 3201 2564 3139 5155 3563 5380 4792 3573 3515 3833 4011 3206 6009 6165 3407 0000 3.288
19 Mazandaran 4342 3539 4167 3491 2177 3505 2778 4435 4127 4126 2715 3460 3664 3257 5654 6472 3229 3288 0.000
20 Qom 7763 6408 6.640 6411 4854 7441 7311 7265 7120 4873 6345 5935 5161 7133 9358 8843 6555 5124 6.330
21 Semnan 6.809 3942 5127 5522 3682 480 4847 6203 5132 3165 4769 5226 5171 5107 7813 7.867 5458 4438 3.348
22 Sistan & B. 6.824 8203 8484 8210 8745 11037 7798 6332 8512 11208 8710 7818 745 7382 7129 5884 7544 9109 8.89%
23 Tehran 9861 7417 8798 8416 6470 7503 8937 9124 8534 5378 7825 7695 7377 898 11222 11133 8587 7247 7.406
24 West Azarbayjan 3758 5147 4821 4402 5288 6752 5133 4291 5771 7758 5821 4619 455 4036 5415 3172 4997 5977 5255
25 Yazd 6.969 5794 4401 5015 4012 5469 4683 7055 6526 2010 5468 5937 5360 5290 8313 8218 5820 3549 4.078
26 Zanjan 2167 4932 355 3016 4519 5713 3703 3870 5161 6653 4341 4355 4346 2625 4020 3933 3819 4438 4129

* This distanceislarger than the critical minimum distance, d(+), of 4.462.
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Minimum Closest
Region 20 21 22 23 24 25 26 Distance Neighbour

1 Ardebil 7763 6809 6824 9861 3758 6969 2167 2.167 26
2 Booshehr 6408 3942 8203 7417 5147 5794 4932 3.005 5
3 Chahar Mahal B. 6.640 5127 8484 8798 4821 4401 3556 3.201 18
4 East Azarbayjan 6411 5522 8210 8416 4402 5015 3.016 2.526 14
5 Fars 4854 3682 8745 6470 5288 4012 4519 2177 19
6 Gilan 7441 4890 11037 7503 6752 5469 5713 3.505 19
7 Hamedan 7311 4847 7798 8937 5133 4683 3.703 2.755 14
8 Hormozgan 7265 6203 6332 9124 4201 7055 3870 2.981 13
9 Ilam 7120 5132 8512 8534 5771 6526 5161 2.920 11
10 Isfahan 4873 3165 11208 5378 7758 2010 6.653 2.010 25
11 Kerman 6.345 4769 8710 7.825 5821 5468 4341 2.548 17
12 Kermanshah 5035 5226 7818 7.69 4619 5937 4355 2.384 17
13 Khoozestan 5161 5171 7456 7377 4556 5360 4.346 2.294 5
14 Khorasan 7133 5107 7382 8984 4036 5290 2625 2.526 4
15 Kohkilooyeh & B. A. 9358 7.813 7129 11222 5415 8313 4.020 3.444 1
16 Kordestan 8843 7.867 5884 11133 3172 8218 3933 3.172 24
17 Lorestan 6.555 5458 7544 8587 4997 5820 3.819 2.334 12
18 Markas 5124 4438 9109 7247 5977 3549 4438 2.564 4
19 Mazandaran 6330 3348 8896 7406 5255 4078 4129 2177 5
20 Qom 0.000 5827 11186 4.031 8642 5317 8148 4.031 23
21 Semnan 5827 0.000 10547 5816 6925 3209 6.317 3.165 10
22 Sistan & B. 11186 10547 0.000 13755 5549 10640 6.810 5.549 24
23 Tehran 4031 5816 13755 0.000 10487 6.422 10112 4.031 20
24 West Azarbayjan 8642 6925 5549 10487 0.000 7325 3.057 3.057 26
25 Yazd 5317 3209 10640 6422 7325 0.000 6.505 2.010 10
26 Zanjan 8148 6317 6.810 10112 3057 6505 0.000 2.167 1

mean 2.874959937 d(+) = 4.462

stdev 0.793643808 d(-) = 1.288
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Table B3. Computed targetsfor all provincesand all indicators

Province
Indicator LE AL RCPC SFWA SANA RCP20 FPENR FSENR INFS MATS PENR SENR R&DST LF LFIND LFSER
1 Ardebil 66.0 689 16363 926 60.9 4392 94.7 56.2 9551 965.2 1223 736 311 252 282 43.7
2 Booshehr 66.7 724 17023 941 67.3 4740 95.8 60.7 9582 965.1 1184 789 38.9 250 252 49.8
3 Chahar Mahal B. 664 712 16338 956 63.7 4105 96.2 587 9567 966.1 1194 77.1 34.9 265 336 405
4 East Azarbayjan 665 705 17484 933 654 4950 954 574 9573 9687 121.8 76.0 33.9 258 290 4.4
5 Fars 678 764 17023 99.0 774 3477 98.2 66.7 9617 9769 1150 812 74.4 278 359 435
6 Gilan 68.9 737 17980 89.7 70.6 4870 98.4 64.2 9669 9645 1182 80.1 458 288 245 4.1
7 Hamedan 66.0 698 16215 940 61.8 4436 954 587 9552 9652 1212 755 30.6 256 303 425
8 Hormozgan 65.9 69.6 16420 935 645 4597 94.9 56.2 9549 9625 1221 761 30.8 247 269 46.7
9 llam 66.5 71.0 16574 947 66.7 493.6 95.1 591 9573 966.1 1198 79.6 36.3 247  26.7 48.6
10 Isfahan 703 726 1671 858 773 428 99.2 689 9723 9531 1208 839 63.6 321 205 40.1
11 Kerman 66.2 713 18123 943 65.6 4938 97.4 584 9560 9717 1231 76.7 38.0 257 283 455
12 Kermanshah 66.4 715 18450 957 644 5303 96.5 558 957.0 9724 1215 750 36.2 26.2 294 453
13 Khoozestan 665 710 17645 935 659 5007 95.8 586 9573 9715 1211 769 35.6 254 277 454
14 Khorasan 659 702 16472 941 64.7 4648 95.2 573 9548 9631 1222 773 30.3 250 273 46.0
15 Kohkilooyeh & B. A. 649 66.6 14658 91.3 524 3443 94.3 516 9505 9495 1259 751 23.0 241 277 405
16 Kordestan 644 641 14546 924 534 3686 87.8 431 9490 9270 1206 648 16.6 258 275 38.7
17 Lorestan 66.3 70.1 1689.8 939 63.6 489.0 95.5 571 9564 966.7 1216 77.0 321 252 278 46.1
18 Markas 684 772 17163 987 774 3570 98.4 674 9643 979.2 1151 817 83.9 279 373 43.6
19 Mazandaran 67.7 741 17324 947 716 4194 97.9 64.8 961.8 9722 1184 8038 58.0 274 298 446
20 Qom 69.1 80.1 3057.0 99.7 846 8320 98.7 688 967.6 9850 1161 839 1621 254 377 56.0
21 Semnan 69.0 79.0 17050 988 80.2 3337 98.3 71.3 9663 9790 1120 841 90.5 282 373 46.0
22 Sistan & B.* 629 54.6 12795 91.05 4625 328 7135 3255 9432 9455 11185 529 1285 2315 2355 434
23 Tehran 705 847 3057 99.8 85.3 832 99.9 779 9731 9768 1156 915 1928 272 337 61.9
24 West Azarbayjan 65.7 669 15657 91.0 554 3845 90.7 473 9542 9444 1199 67.1 21.8 250 267 426
25 Yazd 694 787 17645 985 79.2 3505 98.0 704 9674 989.0 1127 824 91.2 288 426 43.0
26 Zanjan 658 68.1 15722 929 599 4173 94.4 551 9545 9589 1220 729 29.5 252 294 41.8

* Asthisprovince isan outlier and does not have a close neighbour, its targets have been computed from its closest
province (West Azarbayjan) though the distance between them is above the minimum critical distance.
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Notes

! For abrief history of such attempt see, for example, Noorbakhsh (1998a), (1998b) and Ward (1999).

2 The debate on the concept of development, however, continued, see for example Sen (1988; 1990); Streeten
(1994); Srinivasan (1994) and Haq (1995).

3 Amongst the early attempts we may refer to the levels of living index (Drewnowski et al. 1966) and devel opment
index (McGranahan et a. 1972). Another measure, developed later, excluded the income component altogether.
The physical quality of life index (PQLI) had three social components: infant mortality rate, life expectancy and
adult literacy (Morris 1979). For one such attempt in the 80s see McGranahan et al 1985.

* For Streeten 1995 see the introductory chapter in Hagq 1995.

® Accordi ng to S. Fakuda-Parr, K. Hagq and R. Jolly (2000) in recent years 260 national and regional human
development reportsin 120 countries have been published.

® A number of papers presented in the First Global Forum on Human Development, 29-31 July 1999, New Y ork,
United Nations Devel opment Programme emphasised this point; in particular see Streeten (2000), Sen (2000) and
Ranis and Stewart (2000).

! “Yes, itiscrucial to have economic growth...But the real issues as we go forward , are the issues of equity and
socid justice...” Asquoted by S. Fakuda-Parr, K. Hag and R. Jolly (2000) from a recent speech by the President of
the World Bank.

8 G. Ranisand F. Stewart (2000) term these two kinds of poverty as private income poverty and social income
poverty. The same concept is regarded by the US Bureau of Census and the Luxembourg Income Studiesas a
comprehensive definition of income to include the total consumption of population (see Ward 1999).

® There are anumber of issuesinvolved in the selection of indicators, including their relevance, relative importance
and possible overlaps. As mentioned in the text such issues are beyond the scope of thisarticle.

19 Non-availability of data at regional level was alimiting factor in this selection.

1 Consider a vector (Xij - )?j) containing deviation from mean scores for indicator j. The length of this vector

is given by the square root of the inner product of the vector. That is:

- - Y _
[X; = X =X =X, 06 X)) = Zl(x” =X;)
From the definition of variance we have:

i Y \2
Z(Xij _Xj)
0.2 - 1=1
n
Or:
> (X -X,)? =no?

1=1
Bearing in mind that the variance of a standardised indicator is equal to 1, from the first and third equations we will
have:

|Xij —)Tj| -n”

That is, the length of a standardised indicator is equd to the square root of the number of regions which remainsthe
same for al indicators. Hence the length of the standardised indicator vectors are equal.
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2 Thisis based on the expectation that in a normal distribution approximately 95% of cases fall between the mean
plus 2 standard deviation and the mean minus 2 standard deviation.

13 one might wish to divide these targets to short run, medium run and long run targets according to their ranges
(eg, below, around or above the means, respectively).
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