Table 1: Evolution of child malnutrition in Ethiopia from 1983-2000

% children stunted * % children underweight ~ % children wasted
Period 7" 1983 1992 1996 1997 1998 2000 1983 1992 1996 1997 1998 2000 1983 1992 1996 1997 1998 2000
Sex child
Male 61 66 67 71 56 52 - - 49 48 45 48 9 9 8 9 10 11
Female 59 63 64 64 54 51 - - 45 45 40 46 8 7 7 7 8 10
Residence
Urban - - 58 55 41 42 - - 34 37 30 34 - - 6 9 8 6
Rural 60 64 67 69 56 53 - - 48 48 44 49 8 8 8 8 9 11
Region
Tigray - - 73 76 58 55 - - 55 54 53 48 - - 9 10 14 11
Affar - - 48 61 57 48 - - 45 34 31 51 - - 18 10 13
Amhara - - 73 75 65 57 - - 55 51 49 52 - - 9 10 10
Oromiya - - 60 62 50 47 - - 39 42 38 42 - - 8 7 8 10
Somali - - 60 65 45 46 - - 45 58 40 44 - - 3 10 10 16
Benshangul-Gumuz - - 59 63 51 41 - - 46 44 46 42 - - 9 14 14
S.N.N.P. - - 68 66 57 55 - - 49 48 40 54 - - 6 7 12
Gambela® - - 36 48 48 37 - - 31 40 40 39 - - 8 12 8 18
Harari ¥ - - 54 58 38 37 - - 29 30 21 27 - - 5 7 5 6
Addis Ababa - - 46 52 33 27 - - 23 33 19 14 - - 5 4
Dire Dawa® - - 49 65 34 31 - - 38 40 27 31 - - 14 7 10 11
Education female adult
no formal education - - 67 69 57 53 - - 49 48 45 50 - - 8 8 10 11
some primary education - - 60 62 49 49 - - 38 44 35 40 - - 6 8 9
some post primary education - - 48 51 38 33 - - 26 32 24 28 - - 5 8 6 7
Total 60 64 66 67 55 52 - - 47 47 43 47 8 8 8 8 9 11

Y stunted = height-for-age z score < —2; underweight= weight-for-age z score <—2; wasted = weight-for height z score <-2.

2 1983 nutrition survey covered about 9,000 children across all rural areas except Tigray; 1992 nutrition survey covers more than 20,000 children across all rural aress; the 1995/96, 1997 and 1998
Welfare Monitoring Surveys cover about 6,000, 8,000, and 29,000 children respectively; 2000 Demographic Health Survey figures are based on about 10,450 children.

% 1983 and 1992 surveys comprise 6-59 months old children; 1996, 1997 and 1998 figures comprise 3-59 months old children; 2000 figures comprise 0-59 months old children;

4 1996 figures based on both 1™ (June 1995) and 2 (January 1996) round of WM S survey

% The 2000 figures for Gambela, Harari and Dire Dawa are based on only 23, 21 and 36 observations respectively.

Source: CSA, Rura Nutrition Survey, 1983; CSA, Rural Nutrition Survey, 1992; CSA, Welfare Monitoring Surveys, 1995/96, 97 and 1998; CSA and ORC Macro, Ethiopia Demographic Health
Survey, 2001
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Table 2: Mean and standard deviation” of socio-economic determinants of child malnutrition

National Rural Urban

Mean SD. Mean SD. Mean SD.
Child characteristics
height for age zscore -248 0.02 -252 0.02 -207  0.04
sex (1=male) 0.51 0.00 0.51 0.00 051 0.01
child age (manths) 29.15 0.09 29.08 0.09 2977 0.21
child age squared 1100.48 5.51 1097.01 593 1131.64 14.03
Percentagetwins 0.95 0.08 0.89 0.09 156 0.27
Household characteristics
household size 5.99 0.02 5.98 0.02 6.16 0.07
femal e headed household (1=yes) 0.12 0.00 0.11 0.00 0.26 0.01
highest grade completed by most educated female adult 0.80 0.02 0.41 0.02 430 0.15
post secondary education (1=yes) most educated fem. adult 0.00 0.00 0.00 0.00 0.03 0.00
dummy for no info on female adult education (1=missng) 0.01 0.00 0.01 0.00 0.01 0.00
highest grade completed by most educated male adult 1.85 0.04 1.48 0.03 516 0.15
post secondary education (1=yes) most educated male adult 0.01 0.00 0.00 0.00 0.06 0.00
dummy for no info on male adult education (1=missing) 0.10 0.00 0.09 0.00 0.18 0.01
log of household expenditure per adult equivalent 7.14 0.01 7.12 0.01 7.30 0.02
Community characteristics
Household uses water from own tap (1=yes) 0.01 0.01 0.00 0.00 014 0.01
Household uses flush toilet (1=yes) 0.01 0.00 0.01 0.00 0.03 0.00
Distanceto nearest health center 9.21 0.20 1012 0.21 1.09 0.08
Household ownsradio (1=yes) 0.14 0.00 0.09 0.00 0.55 0.02
Household ownstv (1=yes) 0.01 0.00 0.00 0.00 0.06 0.00
Regional prices (in Birr)?
Maize 116 0.01 117 0.01 172 0.01
Teff 195 0.01 1.98 0.01 171 0.01
Sorghum 1.37 0.01 1.35 0.01 153 0.02
cooking ail 12.81 0.04 13.06 0.04 1055 0.11
beef meat 1143 0.05 11.31 0.06 1254 0.14
sheep (alive) 9187 1.03 9265 1.13 8486 144
goat (alive) 60.38 0.16 59.94 0.16 6429 0.82
milk (unpasteurized) 248 0.02 2.52 0.02 213 0.03
Sugar 6.96 0.01 7.13 0.01 5.47 0.05
Kerosene 285 0.01 3.00 0.01 151 0.02
Charcoal 15 001 151 0.01 119 o0.01

~ Means and standard errors reported account far survey design.
2 population weighted averages of real March 1995 prices; regionally deflated
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Table 3: Estimated results of child, household and community determinants of child height for
age (pooled sample)

Height for age z-scores(children 3-60 months) without prices Short & long run Short run price
[ price effects effects”
@ (€]
Child characteristics
sex (1=male) -0.125 -0.125 -0.125
(5.34) (5.39) (5.38)
child age (months) -0.049 -0.048 -0.048
(14.01) (13.87) (13.87)
child age squared 0.001 0.001 0.001
(12.96) (12.86) (12.88)
child istwin (1=yes) -0.420 -0.418 -0.422
(2.37) (2.33) (2.35)
Household characteristics
household size 0.043 0.037 0.035
(5.80) (4.82) (4.62)
female headed household (1=yes) 0.031 0.020 0.019
(0.53) (0.36) (0.34)
highest grade completed by most educated female adult 0.030 0.031 0.032
(4.29) (4.56) (4.76)
post secondary education (1=yes) most educated fem. adult 0.243 0.210 0.217
(1.88) (1.59) (1.66)
info on female adult education (1=no; O=yes) 0.166 0.176 0.174
(1.24) (1.36) (1.35)
Highest grade completed by most educated male adult 0.014 0.009 0.008
(2.84) (1.79) (1.63)
Post secondary education (1=yes) most educated male adult 0.236 0.248 0.256
(2.89) (2.99) (3.09)
info on maleadult education (1=no; O=yes) 0.169 0.145 0.143
(2.85) (2.51) (2.47)
Log real household expenditure per adult equivalent® 0.288 0.264 0.257
(3.63) (3.33) (3.20)

Community characteristics
Sanitation, health, communication infrastructure

Non-self proportion hhs/cluster who drink water from own tap 0.197 0.287 0.378
(1.26) (1.87) (2.49)
Non-self proportion hhs/cluster with flush toilets 0.283 0.306 0.316
(1.19) (1.28) (1.33)
Distance to nearest health center (<=5km) (spline) -0.001 -0.001 0.001
(0.08) (0.08) (0.07)
Distance to nearest health center (>5km) (spline) 0.003 0.004 0.002
(0.30) (0.37) (0.20)
Non-self proportion hhs/cluster who own radio 0211 -0.028 -0.086
(1.92) (0.26) (0.78)
Non-self proportion hhs/cluster who own tv 0.188 0.283 0.191
(0.76) (1.13) (0.76)

Absolute value of t-statistics in parentheses
Y regional dummies are not shown
2 predicted; household assets and land ownership are the identifying instruments
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Table 3 (cont.): Estimated results of child, household and community determinants of child height
for age (pooled sample)

Height for age z-scores (children 3-60 months) without prices Short & long run Short run price
60 price effects effects?
(@) (€)
Food and fuel prices
maize 0.303 0.440
(2.04) (2.55)
Teff -0.470 -0.321
(5.57) (3.03)
Sorghum 0.072 -0.242
(1.02) (1.65)
Qil 0.026 0.042
(1.43) (2.03)
Beef 0.035 -0.014
(2.72) (0.88)
Sheep 0.000 0.001
(0.26) (1.63)
Goat -0.003 -0.001
(2.00) (0.35)
unpasteurized milk 0.042 0.124
(0.90) (2.42)
Sugar -0.031 -0.046
(0.90) (1.05)
Kerosene -0.129 -0.074
(2.17) (2.01)
Charcoal -0.257 -0.076
(3.61) (0.89)
Geographical location and time
rural (1=yes) -0.023 -0.047 -0.247
(0.32) (0.46) (1.86)
enset producing zones (1=yes) 0.385 0.135
(7.23) (1.16)
Y ear 1996 (1=yes) -0.454 -0.361 -0.472
(13.21) (5.47) (6.02)
Y ear 1997 (1=yes) -0.498 -0.356 -0.410
(1152) (5.06) (4.83)
Constant -3.792 -3.140 -2.832
(6.38) (5.34) (4.17)
Observations 45751 45751 45751
R-squared 0.05 0.06 0.06

Absolute value of t-statistics in parentheses
Y regional dummies are not shown
2 predicted; household assets and land ownership are the identifying instruments
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Table 4: Maternal diagnostic ability of child growth

# observations HAZ score child

(row %)

Child growth as diagnosed by mother™ Not stunted (HAZ 3 -2) Stunted (HAZ<-2) Total

Normal 10547 9894 20411
(51.6) (48.4) (100)

Abnormal 3395 4896 8291
(40.9) (59.1) (100)

Total 13942 14790 28732
(48.5) (51.5) (100)

“In 3.5 % of all cases the mother has no opinion. In this table we classified these cases as the mother judging abnormal growth.
Children whose mothers cannot evaluate their growth performance are more likely to be stunted (55.5 %) than not.

Test of association of knowledge and nutritional status: ¢® = 267.8"
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Table 5: Child height for age and nutritional knowledge of the community (WM S 1998)

Height for age z-scores (children 3-60 months)

Community nutritional knowledge

Full sample Restricted sample
@ @ [€) G) ® C)
Child Characteristics
sex (1=male) -0.088 -0.089 -0.088 -0.087 -0.086 -0.087
(3.57) (3.65) (3.59) (3.39) (3.38) (341
child age (months) -0.073 -0.072 -0.072 -0.072 -0.070 -0.070
(19.98) (19.73) (19.49) (18.80) (18.45) (18.33)
child age squared 0.001 0.001 0.001 0.001 0.001 0.001
(17.83) (17.58) (17.34) (16.64) (16.31) (16.18)
childistwin (1=yes) -0.648 -0.635 -0.642 -0.677 -0.655 -0.665
(4.62) (4.48) (4.51) 4.73) (4.55) (4.59)
Household characterigtics
household size 0.052 0.048 0.053 0.055 0.048 0.057
(5.62) (5.43) (6.64) (5.70) (4.93) (6.79)
female headed household (1=yes) 0.020 0.016 0.029 0.049 0.041 0.060
(0.31) (0.25) (0.46) (0.72) (0.59) (0.87)
highest grade completed by mog educated female adult 0.016 0.016 0.014 0.012 0.013 0.011
(2.28) (2.23) (2.09) (1.66) (1.76) (1.48)
post secondary education (1=yes) most educated fem. adult 0.068 0.093 0.034 0.055 0.036 0.005
(0.51) (0.69) (0.26) (0.32) (0.22) (0.03)
info on femde adult education (1=no; O=yes) 0.349 0.350 0.354 0.309 0.311 0.313
(2.22) (2.24) (2.26) (1.82) (1.84) (1.84)
Highest grade completed by most educated male adult 0.008 0.009 0.007 0.006 0.008 0.005
(1.34) (1.62) (1.24) (0.99) (1.32) (0.83)
Post secondary education (1=yes) most educated male adult 0.248 0.255 0.235 0.268 0.271 0.242
(2.45) (2.52) (2.30) (2.26) (2.30) (2.02)
info on male adult education (1=no; O=yes) 0.184 0.187 0.184 0.160 0.158 0.158
(2.54) (2.59) (2.54) (2.07) (2.06) (2.04)
L og real household expenditure per adult equivalent® 0.389 0.357 0.434 0.425 0.338 0.470
(3.43) (3.17) (4.76) (3.56) (2.62) (4.99)
Community characteristics
Nutritional knowledge
Non-self cluster average judgement/household if children not -0.076 -0.075 0.006 0.012
stunted
(0.90) (0.88) (0.07) (0.15)
No non-stunted children in cluster (1=yes; 0=no) -1.092 -1.616
(4.44) (8.11)
Non-self cluster average judgement/household if children stunted 0.193 0.180 0.239 0.240
(2.26) (2.08) (2.75) (2.74)
No stunted children in cluster (1=yes; 0=no) 0.438 1.302
(1.49) (4.46)
Sanitation, health, communication infrastructure
Non-self proportion hhs/cluster who drink water from own tap 0.219 0.236 0.303 0.076 0.087 0.162
(0.96) (2.06) (1.32) (0.28) (0.33) (0.59)
Non-self proportion hhs/cluster with flush toilets 0.082 -0.045 -0.233 0.067 -0.194 -0.379
(0.22) (0.12) (0.61) (0.16) (0.46) (0.88)
Distance to nearest health center (<=5km) (spline) 0.008 0.007 0.011 0.005 0.005 0.008
(0.58) (0.55) (0.81) (0.34) (0.35) (0.63)
Distanceto nearest health center (>5km) (spline) -0.004 -0.004 -0.007 -0.001 -0.001 -0.004
(0.26) (0.26) (0.48) (0.04) (0.10) (0.31)
Non-self proportion hhs/cluster who own radio -0.130 -0.101 -0.127 -0.099 -0.073 -0.091
(0.82) (0.64) (0.79) (0.61) (0.45) (0.55)
Non-self proportion hhs/cluster who own tv 0.550 0.463 0.323 0.413 0.021 -0.280
(1.46) (1.24) (0.84) (0.75) (0.05) (0.61)
Geographical location
rural (1=yes) -0.050 -0.009 0.021 0.059 0.116 0.142
(0.38) (0.07) (0.16) (0.41) (0.81) (2.00)
enset producing zones (1=yes) 0.137 0.133 0.132 0.057 0.076 0.046
(1.51) (1.51) (1.49) (0.56) (0.78) (0.48)
Constant -1.325 -1.340 -1.812 -1.742 -1.487 -2.290
(1.43) (1.43) (2.17) (1.74) (1.38) (2.53)
Observations 27230 27230 26789 24097 24097 23672
R-squared 0.07 0.08 0.07 0.06 0.07 0.06

Absolute value of t-statistics in parentheses;

1) Prediicted with assets and land ownership as identifying instruments;
2 Based on WM S 1998. Edimated results for food and fuel prices are not reported. Estimated results based on the restricted sample

excludes observations of clusters with less than three stunted or non-stunted children. In models(2) and (4) observations on the

nutritional knowiedge variables are replaced by their respective sample means if there were no stunted or non-stunted children in the

cluster. Inmodels (3) and (6) these clusters are excluded.
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Table 6: Child malnutrition dleviating potential of different policy interventions

Prevalence of child stunting (%) Original observations Predicted observations
after intervention after intervention
Intervention base Direct % total % base direct % total %
effect change effect change effect change effect change

Pooled sampl e (model 2, table 3)
Income and formal schooling

1) annual per adult equivalent income growth 63.2 61.0 -3 - - 87.9 827 -6 - -
of 25 % for 15yrs

2) at least one femal e adult/household educated 63.2 59.2 -6 58.9 -7 879 784 -1 775 -12
up to primary level

3) at least one male adult/household educated 63.2 61.9 -2 61.7 -2 879 86.2 -2 85.4 -3
up to primary level

4) joint intervention (1) & (2) 63.2 56.4 -11 - - 879 711 -20 - -

Cereal prices

5) cereal priceincrease by 25 % 63.2 65.6 4 - - 879 919 5 - -

6) ceredl priceincrease by 25 % (model 3,table3) 63.2 654 3 - - 872 912 5 - -

Restricted 1998 sample (model 5, table 5)
Income and formal schooling
1) annual per adult equivaent income growth

of 2.5 %for 15yrs 54 50.8 -6 - 65.3 531 -19 -
2) at least one fema e adult/household educated

up to primary level 54 523 -3 51.3 -5 65.3 587 -10 55 -16
3) at least one male adult/household educated

up to primary level 54 529 -2 52.5 -3 65.3 62.1 -5 60.1 -8
4) joint intervention (1) & (2) 54 4838 -10 - - 65.3 443 -32 - -

Nutritional knowledge
5) increase in proportion of right judgements - -

by 25 % points 54 523 -3 - - 65.3 59.8 -8

6) increase in proportion of right judgements - -
by 50 % points 54 511 -5 - - 65.3 54.7 -16

7) joint intervention (4) & (5) 54  46.8 -13 - - 65.3 37.3 -43 - -
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Appendix

Table Al: Estimated results of child, household and community determinants of child height for age by sample year

Height for age z-scores (children 3-60 months) (model 1, table 3) 1996 1997 1998
Child characteristics
sex (1=male) -0.125 -0.166 -0.086
(3.18) (3.32 (3.46)
child age (months) -0.037 -0.042 -0.072
(6.32) (5.76) (19.68)
child age squared 0.001 0.001 0.001
(6.20) (5.28) (17.42)
child istwin (1=yes) -0.252 -0.406 -0.635
(0.80) (2.01) (4.66)
Household characteristics
household size 0.045 0.038 0.066
(3.84) (2.66) (7.27)
female headed household (1=yes) 0.135 -0.199 0.043
(1.54) (1.68) (0.65)
highest grade completed by most educated female adult 0.035 0.030 0.010
(2.70) (2.89) (1.46)
post secondary education (1=yes) most educated fem. adult 0.386 0.275 0.032
(1.54) (0.82) (0.24)
info on female adult education (1=no; O=yes) 0.132 0.074 0.340
(0.60) (0.35) (2.09)
Highest grade completed by most educated male adult 0.021 -0.001 0.012
(2.44) (0.09) (2.03)
Post secondary education (1=yes) most educated male adult 0.064 0.398 0.165
(0.43) (2.23) (1.64)
info on male adult education (1=no; O=yes) 0.035 0.427 0.211
(0.39) (3.26) (2.88)
Log real household expenditure per adult equivalent” 0.409 0.254 0.494
(4.34) (4.03) (4.69)
Community characteristics
Sanitation, health, communication infrastructure
Non-self proportion hhs/cluster who drink water from own tap 0.445 0.098 -0.002
(1.84) (0.30) (0.01)
Non-self proportion hhs/cluster with flush toilets -0.347 0.954 -0.043
(0.82) (2.85) (0.12)
Distance to nearest health center (<=5km) (spline) -0.018 0.010 0.006
(0.97) (0.48) (0.42)
Distanceto nearest health center (>5km) (spline) 0.021 -0.008 -0.001
(1.06) (0.34) (0.05)
Non-self proportion hhs/cluster who own radio 0.073 0.126 0.182
(0.44) (0.58) (1.19)
Non-self proportion hhs/cluster who own tv 0.652 -0.397 0.659
(1.53) (0.90) (1.89)
Rural (1=yes) 0.150 -0.416 -0.191
(1.33) (2.64) (2.04)
Constant -5.388 -3.862 -5.014
(7.31) (8.03) (6.29)
Observations 11074 7446 27231
R-squared 0.03 0.04 0.06

Absolute value of t-statistics in parentheses

Y predicted; household assets and land ownership are the identifying instruments
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