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CHANGES IN WELFARE AND POVERTY: AN APPLICATION
OF STOCHASTIC DOMINANCE CRITERIA’

Arne Bigsten, Abebe Shimeles and Mekonnen Tadesse

Abstract

The study analyses changes in urban and rural poverty levels in Ethiopia between 1994 and
1997 using stochastic dominance crterda, The resufls show that there are anly small
differences in urban and rural poverly levels. Rural poverty was significantly reduced between
1984 and 1987, while urban povery remained largely unchanged. Both urban and rural areas
saw an increase in average incomes combined with an (ncrease in inequality. The welfare
evalualtion of these changes depends on one’s valualion of efficiency or mean income change
refative o equify change. We use a welfare cnterion proposed by Tam and Zhang, by which
rural welfare can be seen to have increased even for relatively egalifaran preferences, while
urban welfare did not increase evan in the case of little concemn for eguity.

1. INTRODUCTION «
This paper analyses changes in the levels of rural and urban poverty in Ethiopia
between 1994 and 1987. Particularly, we attempt to address the prablem of applying
an appropriate poverty line in the analysis of poverty using stocchastic dominance
criteria. This is particularly impertant in the Ethiopian setting, where errors in the
measurement of a poverty line is confounded by the prevalence of multiple prices in
regional markets, different units of measurement of quantities consumed, varying
consumption patterns of households across regions and other differences in
characteristics that affect welfare comparisons. The paper examines the implications
of changes In mean per-capita expenditure and income distribution on overall welfara
and poverty for urban as well as rural areas of Ethiopia and is organisad as follows.
Saction 2 discusses the stochastic dominance literature as applied to welfare and
poverty comparisons, while section 3 reports our empirical results. Section 4 provides
a summary and conclusions.

2. STOCHASTIC DOMINANCE, WELFARE AND POVERTY: A REVIEW

Looking at the body of literature on the measurement of poverty that has emerged
since the pioneering wark of Sen (1973). it is not difficult to see its strong influence on
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the measurement of ineguality. |t also owes a greal deal lo the classical warly of
Atkinson (1970}, who developed analytical constructs that link statistical measures of
inceme ingquality and their welfare interpretations (see Haggenars 18870 Atkinzan
integrated the notion of social welfare functions in the comparson of different
situations with statistical summary measures of income distribution, so that popular
measures such as the Lorenz curve and the Gim-coefficient came to refledl an
undarlying social welfare function thal meets certain regulanty conditions, Thus,
Atkinson, invoking the stochastic doeminance concept popular in the finance literature,
showed that If two income distributions have the same mean and if one of the
distnbutiens Lorenz doeminates the other, social welfare (which 1s guasi-concave in
income) in one distribution is higher than in the other. Sen (1573) demonstrated that if
two distributions have unegual means, then Lorenz deminance does not offer any
clear-cut welfare inferences. However., Rothschild and Stigltz (1973) argued that
comparison of welfare In a situation of unequal means could be made on the basis of
the income received by the k" poorest people. Saposnik (1981) proved that rank
dominance of absolute incomes of Lorenz curves is sufficlent and necessary to
generate welfare dominance. Irrespective of the level of mean income. This ig what is
known as first degree stochastic dominance. Rank dominance ufilises eficlency
criteria alone, since dominance follows if the income of individuals in each declle s
higher than that in the distnbution being compared. regardless of the level of
inequality within each distribution.
%

The application of rank dominance to income distribution was facillaled by lhe
developmeant and simplifications of distribution-free test procedures in Beach and
Davidson {1983). Beach and Richmond (1985) and Beach et al (1294) Following
this, Bishop et al. (1391} and others have applied rank dominance to the comparisan
of welfare on the basis of the ordinates of Lorenz curves. The application to poverly
was saif-eyident. Atkinson (1987) and Foster and Shorrocks (1988) proved thal for all
additive poverty indices, that is for thase based on a utiitarian social welfare funclion
the dominance of a distribution within a given ran"qe of poverty lines is squivalant to
the poverty ordering implied by the poverty Indices

The task of poverty measurement involves twe distinct but interrelated aspecis the
identification of the poor, and the measurcment of how much poverty there s Ths
first aspect is mainly concerned with the setting of a poverty line, which divides the
population into pear ‘and non-poor. The conceptual and empirical basis of salling
poverty lines has far long been relegated to the background in the literature of povery
measurement (see Ravallion 1958 for a recent discussion of this issue), Emphaslis
has been given to the consfruction of agaregate poverty indices that mest certain
ethically consistent criteria. However, in empirical applications and in palicy analyses.
the estimation of the poverty line became a subject of great concern. Most maasures
are quite sensitive to the level of the poverty line and thus worries sbout the lack of
accuracy of the measurement of the poverty line has meant that the poverty indices
have lacked the robustness needed for reliable poverty comparisons. They have
therefore become less useful for policy makers,
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Most studies approach the estimation of the poverty line without much concern as to
how it can distart poverty profiles and analysis, but the sensitivity of the poverty line to
slight changes in household composition, tastes, price differences and other factors
that affect household welfare, is a constant challenge. Cne of the problems often
mentioned (Atkinson 1987, Fields and Bourginignon 1887) |s the issue of instant
gradation in welfare when a person crosses the poverty line by a fraction of a doliar,
While the distinction between poor and non-goor is one of the fundamental issues of
concern in poverty analysis, the welfare effect of a marginal increase in income at the
poverty line is enormous.” The application of dominance testing offers an opportunity
to provide poverty ordenings by taking a wider range of poverty lines into account. |f
for the specified range, one distribution rank dominates another distribution, then
poverty, whichever way measured, is higher in the rank dominated distribution.

Maore formally, the stochastic dominance test criterion may be described as follows:
Suppose F (y) is a distribution function or cumulative density function of income f (y)
(so that F {y)= l(fy) dy) where y is & vector of household income arranged in
ascending order such that y.<y.<_ <y, The inverse distribution function or quintile
function, yip)infl Fiy) =p}. p£[0.1], yields individuals' incomes in increasing order. (T
W, denotes the class of anonymous, increasing welfare functions, then, following
Saposnik {1981), for two distributions, X and Y, we have the following theorem:

%
X=RY (X rank dominaltes Y) iff wix) = wiY) "weWp.

Thus, distribution X dominates distribution Y iff x(pi=¥(p) ¥ pel01]. If ¥ pe [0.1]
X(pEY(P), then X and ¥ have the same income distribution and standard of living. If
Aip)=Yip) for some p, and X(p)<Y(p) for some other p, the distributions cannot be
ordered using the rank dominance criterian,

Atkinson (1987) and Foster and Shorrocks (1988) show, as a corollary to the above
dominance theorem, that rank dominance for all z, the poverty hine, implies that the
head-count ratio, defined as the proportion of the population in poverty is higher in
one distribution than another in the range specified for the poverty line. They also
show that rank dominance implies higher erder dominance which extends also to
dominance for additive poverty indices, such as the P, class defined as Pl
fiviizt" dv, where z represents the poverty line, f{y} is the density function of the

income distribution, and o is distribution parameter.” In the current poverty |iterature,
this class of poverty indices is known as the Foster-Greer-Thorbecke indices

Rank daminance is a sufficient condition for higher order dominance, but is neither
necessary nor works backwards. Generally, rank dominance, that is a simple
dominance comparison of two Lorenz curves, has an intuitive appeal if the mean
incomas in the tweo distributions are the same If that is not the case, dominance
testing fails to account for the effect of a higher level of income, which by Itself is a
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welfare-improving phenemencn, given that distributions are held unchanged. Thus,
Dasgupta, Sen and Starrett (1973) proposed the Generalised Lorenz dominance
criterion, which was further explored by Shorrocks (1883) and Kakwani (1984) to get
around with the problem of focusing only on efficiency considerations. Thus, rank
dominance, a situation where the cumulative incomes of cne Lorenz curve lies above
another for all ordinates of the Lorenz curve, is equivalent to first-degree stochastic
dominance as in the finance literature, where exgected returns on  different
investment opportunities are ranked.

The extension to a situation of unequal mean incomes also imposed stricter regularity
conditions on the underying social welfare function, which have to be scurconcave
and additive over individual incomes. Generalised Lorenz dominance (called the
second degree dominance, see for instance. Bishop et al, 1891, 1993) s simply
scaling up the ordinates of the ordinary Lorenz curve by mean income to account for
differences in the level of mean income. It is to be recalied that the slope of the
Larenz curve does not change if all of its ordinates are multiplied by a scalar
Generalised Lorenz dominance in terms of poverty measurement is equivalent to
camparing the poverty gap measure {or the depth of poverty) between two
distributions regardless of the poverty line. By this recursive process, third degree
stochastic dominance is equivalent to dominance of poverty severity between two
distnbutions. Thus, if we have first degree dominance for the relevant range of the
poverty line, then, it means that the head-count ratio is also significamly different
between the two distributions, Second degree dominance implies that the depth of
paverty In one distnbution is higher than the cther regardiess of where the poverty
line is fixed, and so on,

The statistics necessary to conduct dominance testing is guite straightforward
following the werk of Beach and Davidson (1983). Consider a situation where the
individual incomes y, are arranged In ascending order and divided into p guintile
groups, which in the case of deciles is py=01, p:=02, . |, ;=1 Given the
assumption that the mean and variance of the distribution exist and are finite, an
income guintile, £,, correspanding to abscissa p (0<p=<.1} ona Lorenz curve is defined
imelicitly by F(£,), where F is monotenic. Thus, correspanding to a set of k-1 abscissa
P=prepz=..<Pw, We Nave a set of k-1 population income quintites, So=t .S,
and a set of k cumulative means, = E(Y | Y=L, for incomes less than or equal to 5, We
can also define the conditional means, u=Eiy|£ piel ¥ &y ) The test procedure for
dominance i1s based on these estimators. Until the paper by Beach and Davidson
(1983), inference based on the crdinates of the Lorenz curve had to rely con
parametensed Lorenz functions, but this s not adequate to undertake the joint test
(mean income:and Lorenz ordinates) of dominance: |t has been proved in Beach and
Davidson (1283) that the above ordinates of the Lorenz curve are asymptotically
normal with mean zero and has a variance-covanance matrix {={w ). whare

wEp (R p S Y (S Yo b+ (E,-Y DY, Y )
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is the asymptotic variance of the k cumulative means. Beach et al, {1994) showed
that a statistical test based on the conditional means of the Lorenz ordinates can be
constructed to test the hypothesis of dominance between two Lorenz curves (say
distributions 1 and 2) using the statistical test for mean difference. The test statistics
for large samples can be written as:

Ti = (-piiz ¥ ¥(var (i )N T+var{ug N2},

where T, can be looked upon as a t-ratio. The null-hypothesis is to accept that the
relevant quintiles have conditional means, which are equal. If this is accepted for the
entire range of the distribution, then, the two distributions are said to have equal
welfare ranking, whatever the level of the poverty line is. If there Is a crossing, then a
further criterion has to be imposed. Bishop et al (1991) have stated that if two
distributions cross, and the crossing is statisitcally significant, then ranking the two
distributions will not be possible according to a social welfare functions. Dominance
exists if for all other quintiles the distributions exhibit equal mean and have at least
one dominance in either direction, and if it is statistically significant. If there are two
ordinates with different signs, which are statistically significant, then dominance
testing cannot rank the distributions according to a criterion underlying quasi-cancave
social welfare functions

Empirical poverty studies (e.g., Bishop et al., 1991) generally find that distributions
with higher mean income dominates because of the emphasis givBn to efficiency
considerations. This prompted Tam and Zhang (1996) to suggest a Lorenz
dominance criterion of [l-order that can take equity considerations into account, even
when mean income of two distributions are significantly different from each ather
Mormally, a Generalised Larenz curve is defined as G(Py=u L(P), where, L{p) is the
ordinary Lorenz curve Notice that Lip)-Ipd(p) /p. Thus, the ordinates of the
Generalised curve are given by the vector Y:p,Y, p:Y: ... p¥y): Tam and Zhang
suggested that instead of multiplying the ordinates of the: Lorenz curve by the mean
of the total distribution, m. we can use u“. where 0=f <1, so that preference can be
given to eguity even in a situation of unegual means. |t is noticed that a scaling up of

the Lorenz curve by a constant does not change the relative inequality in a
distributign. If B=1. then, the B order Lorenz curve reduces to the Generalised Lorenz
curve If [i <1, then, preference for equity is considered along with efficiency (that is
higher income is always better for given levels of inequality). This measure thus
allows a choice of the amount of mean income increase that is needed to
campensate for an increase in ineguality to keep welfare constant.

The Generalized Lorenz Dominance criterion proposes thal welfare in Y is higher
than in X if and only if

GLIY.p)= u L (Y.p)= GLIX.p)= wl(X.p) (1
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where u, and p, respectively stand for per capita income in income distribution ¥ and
X, Tam and Zhang (18%6) argue that the trade-off between economic growth
fefficiency) and inequality {equity) Is not well captured by the Generalized Lorenz
dominance criterion. They show that the Generalized dominance criterian Implies that
there has been a welfare improvement If the incomes of all pecple, except for the
richest person. remain unchanged, and mean Income increases as a result of an
increase in the income of the richest person, In this case, it is obvious that income
shares of all people, except for the richest one, decline. They propose what is known
as the f-dominance criterion, where the Generalized Lorenz dominance is shown to
be a special case

The &-critericn is based on (1), which after some rearrangement can be rewritten as.

|
5y

=l 2]
3
i=1
Following {2), Tam and Zhang proposed a [i-criterion as follows: 4
2
= S0 g4l 13]

where =u,/n,, and p indicates the degree of preference for efficiency. The higher [ is,
the higher s one's preference for efficiency and vice versa. If B=1, the [i-dominance
crntencn reduces to the Generalized Lorenz dominance criterion. The Tam and Zhang
criterion 15 a8 Rawlsian type of criterion, whereby welfare can only increase if the poor
share in the growth, Welfare will here increase only if there is an increase in the
income of the poorest group or person.

3. RESULTS OF STOCHASTIC DOMINANCE TESTS
The data for this study is taken from two independent panel surveys—one urban and
the other rural—conducted by the Department of Economics of the Addis Ababa

University, the former in coliaboration with the Centre for the Study of Afncan
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Economies of Oxford University and the International Food Policy Research Institute
and the latter with the Department of Economics, Goteborg University.

Table 1 reports the conditional means by decile and overall means between 1994-
1987 for rural and urban households. Over time, there has been an increase in real
per capita expenditure in urban as well as rural areas, which is statistically significant.
Because of our concern about the temporary jump in rural incomes in 1995 we
restnct our inter-temporal comparisens to 1997 versus 1994, The average rate of
growth In per capita expenditures in real terms in rural areas was 9.2%. while it was
8.8% between 1994 and 1997 in urban areas.* All values are in constant 1994 prices
Thatis, per capita consumption expenditure for urban areas was adjusted for regional
and temporal price changes based on the price data from the Central Statistical
Authority (CSA). For rural areas, we used price data colleted parallel with the
household surveys.

The difference in per capita expenditure between rural and urban households is small
for 1994 and 1987 (while in 1995 rural households reported real per capita
consumption expenditures significantly higher than urban households). In terms of
weifare and poverty, the rank dominance criterion we employed led to the result that
urban poverty was generally not significantly different fram rural poverty for a fairly
high poverty line.

The Generalized Lorenz dominance criterion, a test sometimes refe;?ad as second-
order dominance, for rural and urban households is reparted in Table 2. Cur results
suggest that differences in mean income did differentiate in urban from rural areas in
1854 for any income level up to the fifth decile. That is, we could rank urban areas as
having higher welfare than rural areas by the Generalised Lorenz dominance criterion
up to that level of the poverty line. However, the situation in 1997 is consistent with
the one for rank dominance. There was no significant welfare difference between
rural and urban households according to our estimates,

The comparison of welfare and poverty changes over time in rural and urban areas is
subject to a methadological problem as far as the test statistics are concemned. As
indicated above, the statistical test used to compare income distributions is built on
the assumption that the samples are drawn independently. In our case. with data
from a panel, each round does not stand on its own. Households interviewed in each
round are generatly the same, leading to the problem of dependent sample
distributions.” Still, to get a feel for what did happen over time, we use the 1994 and
1897 distribution data to compare changes in poverty and welfare for both urban and
rural households (see Table 3). In rural areas, there is strong evidence that poverty
Geclined between 1994 and 1997 for a poverty line up to the mean expenditure of the
bottom fifth decile. In urban areas, the 1994 distribution dominated the 1997 one for
the bottom decile, while changes remained insignificant all the way up to the incame
of the top decile. During this period, rural poverty thus declined, while that of urban
poverty remained largely unchanged This finding is corroborated by the direct
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computation of the poverty indices.

Condilicnal  Cong  Difaronca T Cond,  Cond Meaan T Cond Cond MasanDdt T
P WMaan Aurel  Mean i Cond Ratiz® Mean  Masn  [ferance.  Rato® Msan  Mean Ratig”
Urban g Rural  Urben Rural  Urian
o1 ICE] 1828 Ei TE 16504 1878 372 EE) 2238 W58 .74 FIET
02 R 32 92 AT -1.62 2892 3 B2 45 .35 352 3585 =031 ;13
03 05 4474 4.2 -1827 4284 #4875 8| <t44 4BT  48.45 .25 0.9
04 521 85499 is «1.27 5518 48 43 224 L6 B:29 82.43 416 {163
s G52 BT4T 23 .55 T4 55 T 14 -1.42 0.67 T258 7547 144 LT6
oa =] 8115 0.2 L0 BE.21 B 64 -I05T 153 BA.& Qa8 a3 0.8z
orv B4 9905 16 L3t 13IT 1w -18.28 160 I 12128 aze -0.88
(1] 1164 a7 1 A a4y I A3FAD -30.58 164 144.58 - 151 5@ k| 41562
09 1271 T da a3 =43 24403 1E15S -30 45 2ar 197 8 Dos e &30 028
1 24h 5 4185 w24 -319 E54.99° 350.09 14 0 584 3L 44 450458 BSOR =321
Owverail BT 103.8 138 -2 1608 10044 414 118 148 12859 1.9 =23

Mean
Source: Calculations based on household paned data
"Tz 2 B |s segnificant at 5% level of significance

Table 2! Genaerallsed Lorenz Dominance Criterion Batween Urban and Rural Houssholds
Generalized Lorenz Ordinales

-
TGS 1985 1587
Fi Feyral Lirian T-ratioa Rural Urtan T-ratics Rural Urban T-ratias
01 19 1.8 B.08 1.8 20 -33 23 2.1 1.80
02 .8 53 -4 82 48 ] =33 58 56 D80
03 B4 4.8 <561 BA 161 -3.0 190.7 10:5 0.54
0.4 142 15.2 -4 B4 14.5 16.0 2.4 168 18.7 0.02
L a7 2118 -33B 22.0 231 -1.3 240 24.3 .40
HES] 287 iog 218 LRl T 01 P LR ] -0,83
ar Ja.4 aga -1.63 44 1 42 4 1A 41 4549 -1,22
58 B 1 526 -1.84 £08 561 22 58.5 B1.1 -1.31
=51} 548 649.5 -2.63 BE.3 T4 4 38 B3 B1.5 -3
10 5@ 1038 51 1508 1094 59 1148 126.8 223

Source: Computed from Panel data.

The investigation of welfare and poverty for urban households was extended by
classifying the urban sites into three major urban groups: the capital city, Addis
Ababa, the Northern urban group (Mekele, Dessie and Bahir Dar) and the Southemn
urban group (Jimma, Aswassa and Dire Dawa). Such a classification is of interest,
since it can capture some of the regional characteristics of the sites, Addis Ababa is
the largest city in Ethiopia with an approximate population of 3-4 million people. The
other towns are smaller, but are situated in locations with different types of rural
economic activities. The Northern urban groups are predominantly in the area of the
cereal producing farming systems, while the Southern cities are located in cash-crop
producing areas
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Table 3 : Urban and Rurai Real Expenditure Decile Means, Mean Differentials 1534-1937

Condrional Cand Cond Cond.
Mean 94 (1) Mean 87 -l Mean 84  Mean 87 [T
Weban (blas) [5a) [kb) {Rural}
Decile Lirban {Urban) T-Ralo {Ruraly {Rural} T-Raba
1 2076 2105 an 0.38 188 228 34 335
2 7.4 3733 -0.07 -0.031 300 35,26 628 354
3 4 5042 -0.42 -0 148 08 467 B.A 338
4 53 48 B4 E5 1.36 0AT3 52.1 20.29 818 280
5 TE &5 7923 268 2553 652 F2:53 7.3 .70
53 105 98,33 T.27 1.046 ag.0 aEa BE 144
T 11257 12582 1208 1102 97 .4 M2, 4 61 M
a8 tas 27 157 18 129 084 a8 144 5B 2rTe 23
@ 192 80 20991 17.02 oTM 47 1978 £0.y 268
10 37a 8 442 12 63.52 2455 38544 11594
Owerall
_ Mean 116.75 128.52 11.77 253 50.0 114.8 4.8

Source: Compuled from panel dala

Between 1994-1997, the trends for these regional groupings were consistent with
what was observed for the whole group (See ATI-ATB). Weliare and poverty
remained largely unchanged. The changes in mean income were not significant for
the Northern and Southern urban groups, but for Addis Ababa the situation is slightly
differant. There we saw a significant increase of mean per capita ingome by about
10% between 1994 and 15997, Still, by the rank dominance criterion, overall welfare
remained largely unchanged for Addis Ababa, despite the increase in mean income
& Generslised Lorenz dominance test was undertaken to explore the implications of
higher mean income for overall welfare. |t was found that welfare by this criterion
increased between 1924 and 1997 It is important to note that the Lorenz domination
test procedure is biased towards efficiency as shown by Tam and Zhang (18398), This
means that even if the increase in income is captured by the people in the highest
deciles, overall welfare is said to have increased, although income of the people in
the lowest deciles remained unchanged. For the Northern and Southern regions there
were no significant improvement in mean income and no rank dominance is
observed.

Qur comparisons across regions gave some interesting results. Addis Ababa was
rank dominated both by Southern and Northern regions in 1884. {In 1985 Southern
urban regions dominated the Northern and Addis Ababa regions). The implication in
terms of poverty is that in 1994, Addis Ababa had a larger fraction of the population In
poverty than any of these two urban regions for any poverty hne. In 18893, the
Southern region experienced low poverty as defined by the head count ratio
compared to other regions. This probably had to do with the major coffee boom the
country experienced at about the time of the 1985 survey. In 18397, all urban regians
had similar fevel of welfare and poverty.

29



Arne Bigsten et al.: Changes in Welfare and Poverty—An Application of Stochastic...

So far, our efforts to compare welfare and poverty changes have been based on rank
and generalised Lorenz dominance criteria, We now attempt to provide more insight
based on the [-dominance criterion introduced by Tam and Zhang (1996). From
Equation (3], let B* be related to the quintile that registered the highest improvement
between two periods (computed from columns 5 and 6 in Table 4) Then we equate
that ratio with the mean ratio for two periods and get §** We apply the f-dominance
criterion to compare welfare changes for Ethiopia between rural and urban areas for
the period 1994-1997.

By construction, O=f<1. If the estimated value B*<0, it means that whatever the
amount of growth experienced between the two periods, welfare cannot improve
because of the increase in inequality. That is, the concern about the worsening in
inequality is so strong that no amount of economic growth can justify an increase in it.
On the other hand, if B*>1, welfare improves because of growth regardiess of the level
of inequality. That is, there is no trade-off between growth and inequality. For 0<g*<1,
there is a trade-off between growth and inequality depending on one's valuation of
efficiency versus equity,

Table 4: Lorenz Ordinates and Ratios for Ethlopla: 1994-1897

Population Share s [etan P T PuTutban PPt DaturboriPaTurban
1) 12} 4] 4] 15} L 18}

10 0.021 D.017 0.018 07}"15 1.10381% 1, 169262
20 .055 0.045 0.050 0.042 1.082822 1.989013
30 0100 0.051 0053 Q0.078 1.079958 1.455559
40 0.158 0148 0.145 0127 1.092652 1435777
50 0.230 G210 0,208 0,188 11085407 1115457
80 0.218 0287 0.285 0.262 1,116812 1.095585
YO 0. 426 0.383 0.384 0.354 1 108524 1.081379
BO {556 0.508 0612 0,469 1084732 1.078211
=u] 0720 0.658 .584 3.631 1052481 1. 080752
Ginl Coafficiant 38 43 44 45

Source; Own caiculations based on household panel data. Department of Econamics, AR

We calculated the largest value of #* for rural and urban households for Ethiopia to
measure the welfare implications of the growth in per capita income, We found a
maximum §* value of about 0.44 for rural households and 1.03 for urban households.
The extent to which welfare improved is subject lo ones perceptions of equity. A
persan with a greater weight for equity (here a b less than 0.44) would argue that
welfare did not increase in rural Ethiopia, while one with a greater emphasis on
economic growth (with a b larger than 0.44) would argue that welfare improved. For
urban areas, even for an individual who is all for growth, by our criterion welfare has
deteriorated since the value of 3* is greater than one. The results of the welfare
evaluation thus depend quite a lot on the value judgment attached to inequality and
economic growth. The approach used here allows a choice of the amount of increase
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in mean income that is needed to compensate for increased inequality. This is
reflected in the b parameter. These results demonstrate the inherent trade-off existing
in a growing economy, especially one that takes the first step to the leng journey of
development from a condition of very low income and high level of income inequality.

4. CONCLUSIONS

Qver the short time period considered in this paper, the evidence suggests that there
were considerable improvements in the state of welfare in rural areas. while urban
areas generally recorded only small improvements. Our regional profile of urban
poverty showed that in 1994, Addis Ababa had a higher incidence of poverty than
other urban areas. This changed to equal poverly incidence in 1997, Similarly, in
1895, the Southern urban areas generally had a higher overall welfare and lower
poverly than any other urban areas probably due to the significant increase in
incomes caused by the coffee boom.

To draw attention to the threat of rising income inequality in a growing econamy, we
used various Lorenz dominance criteria to compare welfare between 1984 and 1897
for rural and urban areas. Our result show that welfare changes in rural areas are
positive according te standard criteria, while even changes in the ruralgreas might be
considered to be negative within the Tam and Zhang framework if the evaluator has a
very high valuation of equity. For urban areas welfare computed in this (radical) way
actually worsened due to increase in inequality in spite of some increase in real per
capita Ingome,

Our comparisons of welfare and poverty show no clear difference between rural and
urban areas. This is a surprising result, given the presumption that poverty is higher in
rural areas than in urban areas in Africa. We would need further evidence to back up
this unusual result, but it may well reflect the fact that urban areas of Ethiopia have
seen a lot of immigration from the rural areas, at the same time as relatively little in
terms of advanced economic activity is available. Most of economic activities that one
sees in urban Ethiopia are very basic. The problem of poverty in Ethiopia is thus not
confined to the rural areas, but is to be found in all regions. This needs to be taken
into account by policy makers.

' Bushop et al {1593} spplied stochastic dominance 1esing o poverty compansans for selectad countres:
© Zen (1980) noted thar the behavior of poverty indices zround the poverty line dees not adhere to the notion of
dechrang marginal ublity of imcome, which 15 an important assumption in sociel welfare analysis. As argued by

crtiques of Sen’s index (notably Thon 1979 7881}, the jump exhibited in Sen’s index around the poverty line is ane
of 115 mgor drawbacks. Recently, Shomecks (1995} dealr with the discontinuity ssue, but Sen argued that poverty
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indices around the poverty line should be highly elastic with per capita income because it 15 always very important to
have one less poor person in a community

* Sec Fosterctal | 1984 for the derivation of this poverty index

* The increase in per capita redl expenditure among the panel households between 1994- 1995 1 rural sreas was 3
dramatic 63%. This declined by 24% in 1997, leading to #n averape increase of about 14% in the three yorrs, 17 we
skip 1995, the average growth rate in real per capiia expenditure among reral households in the pang] would come o
9.2% The prowth raie i per capita consumption growth rate for urban areas that we repored here was computed by
faking into-account the actual time difference in survey penods Between 1999 and 1997, which was about ? and half
yERrs

* Davidson and Duclos (2000} constructed o non-paramennc. tesl stanstics: when the sample distnbutions are

dependent.
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APPENDIX TABLES

AT1 : Urban Real Exponditure Daclle Means and Mean Diffarentlals - Addis Ababa 19941997

Conditicnal Cond. Cond

mean 94 mean mean
Decile LT a5 87 (et gy = ey 15 byt =pLas t-ratio gy =1y t-ratig
(ush ratig
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AT2 : Urban Real Expenditure Decllé means and Mean Differentlals - Morthern Towns 1994-1987
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Mean K Mean Muian
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AT4: Aeal Expenditure Decile Mean Differantials - Addis Ababa and Northern Towns 1984.1897

1994 1985 1957
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ATS @ Real Expenditure Becite Maan Differentials - Addis Ababa and Southern Towns 1954-1887
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