







































































































































































































































































households would be willing to pay 6-32 per cent of their income to eliminate

fluctuations in commodity prices using the first four rounds of the ERHS data.

The higher the household size and the dependency ratio, it is found that the higher
is its impact on consumption per capita per household. The elasticity of these two
variables to real consumption per capita is close 0.74, indicating a unit increase in
the size and dependency ratio of the household reduces real consumption per capita
by 0.74 per cent. Findings also show that male-headed households have higher level
of real consumption per capita than female-headed households. Moreover, one more

years of schooling increases real consumption per capita by nearly 0.03 per cent.

Credit access helps in increasing real consumption per capita and hence reduces
poverty. The elasticity of the probability of obtaining credit with real consumption
per capita is nearly 0.212. The higher the probability of obtaining credit, the higher
is its impact on poverty in line with Alemayehu et al. (2006). Besides, results show
that households who participated in off-farm activities have higher level of real

consumption per capita than those who did not participate.
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Table 4.8: Fixed effects regression results on the impact of productivity on

real household consumption per capita (in Birr).

Coefficients
Elasticity

Independent Variables Model 12 model 1 Model2 Model3 Model 4
Technical Efficiency 2.487** 1.519
Sex of the head of the household 0.162* 0.176 0.105** 0.124*  0.108**
Head's years of schooling 0.013*** 0.026 0.017*  0.016%* 0.016**
Age of the head of the household 0.000 -0.005 0.002 0.001 0.002
Household size -0.111* -0.690 -0.115* -0.107*  -0.113*
Dependency ratio -0.066%** -0.049 -0.131* -0.141*  -0.136*
Logarithm of Village food price
index -0.481* -0.481 -0.290* -0.298*  -0.292*
Probability of obtaining credit 0.37 774 0.212 0.825%* 0367  0.747*
Participation in off-farm activities
(1=Yes,0 otherwise) 0.078* 0.081 0.079* 0.088* 0.080*
Livestock ownership in Tropical
Livestock Units 0.017* 0.063 0.013* 0.015* 0.013*
Distance to the nearest towns in
km -0.014* -0.149 -0.014* -0.015*  -0.014*
Logarithm of land productivity
(Birr/hectare) 0.074* 0.077*
Logarithm of labor productivity
(Birr/number of persons) 0.072*

0.032%*
Land-labor ratio *
Constant 5.357* 5.188* 5.526* 5.195*
Overall Wald test (F test) 174361* 62.98* 62.15* 58.06*
R-squared 0.17 0.21 0.23 0.21
corr(a;, Xb) -0.3292 0.0245  0.0573  0.028
F test that all , =0: 1.84* 1.94* 1.84* 1.93%
Hausman test for random effects 2 1556.14* 182.74* 160.26% 177.34*

Source: computed from the model

*significant at 1 per cent, ** significant at 5 per cent, *** significant at 10 per cent, a indicates tests
are based on the Wald test. The dependent variable for all models is the logarithm of real

consumption per capita.

Having one more livestock, which is a measure of household wealth, also raises

household real consumption per capita. Moreover, households living in near urban

centers, have higher level of consumption per capita as indicated by the distance to
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the nearest towns in kilometers. Model 1 shows a 10 kilometer reduction in distance

to the nearest small towns increases consumption per capita by 1.5 per cent.

These results suggest a combined effort to design policy interventions not only
increasing productivity but also protecting asset of rural households, reducing
inflationary pressures and prudent population policy. Results are also consistent for

all models in Table 4.8.

4.6 The Impact of Alternative Government Interventions for
Poverty Reduction: Simulation Results

As discussed in chapter III, it is possible to make alternative simulations of poverty
reduction interventions and estimating the associated change in poverty levels. To
achieve this, four alternative scenarios are developed. First, attempt is made to see
the impact of increasing 6 per cent technical efficiency growth (simulation 1) on
FGT poverty measures. The second scenario tried to see the impact of a policy aimed
at reducing price of commodities (simulation 2). This simulation is made assuming

that the government aims to achieve a single digit inflation target (6 per cent).

The third scenario is aimed at to see what would have happened to poverty if
government policies were able to increase livestock ownership (simulation 3) by 2
TLUs for those who owned less than 5 TLUs. The fourth simulation is to see what
would happen on poverty if the government plans to achieve a 6 per cent growth in
technical efficiency and a single digit inflation target of 6 per cent (simulation 4).

The last scenario simulates a combination of 6 per cent technical efficiency growth,
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target during the PASDEP period, head count poverty would have declined from 49
per cent to 13 per cent in 2009. Reducing inflationary pressure benefits those who
are net-food-buyers while it might negatively affect net-food-surplus households.
Due to data limitation, this study could not see the impact of local terms of trade

(TOT) on household poverty.

As compared to other scenarios, increasing livestock ownership by 2 TLUs for those
who owned less than 5 TLUs has small contribution to reduction of head count
poverty. Simulation 3 shows that increasing livestock ownership by 2 TLUs for
those who owned less than 5 TLUs reduces head count poverty by 2 percentage

points in 2009 and less than 2 percentage points to other survey years.

The combination of the previous two simulations (simulation 3) indicate that the
rate of decline in head count poverty is high due to 6 per cent increase in technical
efficiency and at the same time achieving a single digit inflation rate of 6 per cent.
Results reveal that head count poverty could be reduced by 4, 7, 5 and 39
percentage points in 1994, 1999, 2004 and 2009, respectively. The last scenario also
confirms this result indicating the relevance of a combination of policy interventions
to reduce poverty. Government policies aimed at poverty reduction should focus on
a combination of interventions that boost productivity of farmers, reduces
inflationary pressures and protect as well as increase the assets of rural poor
farmers. For example, if this scenario would be implemented, head count poverty
would decline from 45 per cent to 18 per cent in 1994, 38 per cent to 8 per cent in

1999, 36 per cent to 4 per cent in 2004 and 49 per cent to 4 per centin 2009.

88



Table 4.9 also reveals similar results for the poverty gap index (P, ) and squared
poverty gap index (P,,). For all simulations, the depth and severity of poverty

declined in all survey years. As indicated in for the head count poverty, simulation 5

reduces P,, and P,, very muchas compared to the base simulation and the other

2,it

simulations.
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Table 4.9: Simulation results of FGT poverty indices for the ERHS households 1994 - 2009 (in per cent).

1994 1999 2004 2009

Simulation
No. Description Po,it P‘L,it Pz,it Pﬁ.it Pl,it Pz,fc PD,it ‘D1,i: Pz,iz Po,jr Pl,ir Pz,rr
Actual Actual data 46.00 23.86 1392 38.00 1631 815 36.00 1501 7.87 49.00 21.07 11.01
base Base simulation 4500 20.84 1071 31.00 11.17 4.78 19.00 6.09 248 49.00 17.04 723
Simulation1 6 percent increase in technical

efficiency (TE) 41.00 1874 954 26.00 9.40 4.06 14.00 5.06 2.06 41.00 13.58 5.66
Simulation 2 Single digit inflation target (6

percent) 4500 2084 10.71 29.00 1039 442 17.00 561 227 13.00 393 142
Simulation3  Increase livestock ownership by 2

TLUs for those who owned <5 TLUs ~ 44.00 19.94 10.13 30.00 1047 444 16.00 5.61 227 47.00 16.24 6.83
Simulation4  Simulation 1+ Simulation 2 41.00 1874 9.54 2400 876 3.75 14.00 470 1.89 1.00 3.09 111
Simulation5  Simulation1,2 &3 1800 960 501 800 335 153 400 156 062 400 145 0.58

Source: computed from the ERHS data
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CHAPTERYV

CONCLUSIONS AND IMPLICATIONS FOR POLICY

This study decomposed sources of agricultural productivity growth, measured by growth
in agricultural total factor productivity (TFP), in subsistence agriculture in rural Ethiopia.
Stochastic Frontier Analysis (SFA) was used to decompose the Malmquist Productivity
Index; a method to decompose productivity growth in to changes in technical efficiency and

changes in frontier (technology).

The results of the descriptive statistics revealed that real value of output of the median as
well as the average farmers consistently increased throughout the survey years. Moreover,
many of the inputs used for production increased. The coefficients of the stochastic frontier
analysis indicated that most inputs used in agricultural production are highly elastic to real
value of output. This suggests that output can be increased through increasing use of
agricultural inputs. For example, increasing the use of fertilizer together with other
complementary inputs including water harvesting and increasing use of irrigation is useful
for increase the income of farmers. It is also possible to increase the quality of cultivated
land through improved farm management techniques. However, farmers do not always
have the room to increase the inputs indefinitely. Diminishing marginal returns sets in at

some point.
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APPENDICES

APPENDIX A: Estimates of the stochastic frontier model using the CSA price data for rural

households 1994-2009.

Calculated

Explanatory variables Coefficient Elasticity Std. Err. z P>z
Constant 7.056189 0.39184 18.01 0.000
Family labor in male adult equivalent 0.0881417 0.2719897 0.01094 8.06 0.000
Number of ploughing oxen 0.1215655 0.1199056 0.01706 7.13 0.000
Amount of fertilizer used 0.002859 0.1695753  0.0002 14.15 0.000
Logarithm of area cultivated (hectare) 0.2246644 0.2246644 0.01622 13.85 0.000
Logarithm of average land quality -0.1598879 -0.1598879 0.03377 -4.73 0.000
Years of schooling of the head 0.0426855 0.084673 0.00622 6.87 0.000
Logarithm of amount of rainfall 12

months before the survey 0.0974599 0.0974599 0.05307 1.84 0.066
Real value of farm capital(in Birr) 0.0010172 0.047829 0.00028 3.57 0.000
Participated in New extension program 0.0832983 0.08686597 0.04052 2.06 0.040
Farmers' Irrigation use 0.1671405 0.18192031 0.05165 3.24 0.001
time -0.1404155 0.01864 -7.53 0.000
time squared 0.002996 0.00089 3.36 0.001
yii -0.410048 0.41951 -0.98 0.328
7

&2 0.1675009 0.01635 10.24 0.000
4 0.9298478 0.04474

"3 0.0506708 0.03733

3 0.0471161 0.03666

0.8827317 0.02253

Source: estimates from the stochastic frontier model
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APPENDIX B: Estimates of the Malmquist Productivity index using the CSA price data for
rural households 1994-2009.

TFP Change Index TE Change Index Technical Change Index
Villages 1999 2004 2009 1999 2004 2009 1999 2004 2009
Haresaw 3.09 1.66 1.23 3.48 1.81 131 0.89 0.91 0.94
Geblen 2.86 1.60 121 322 1.75 1.29 0.89 0.91 0.94
Dinki 1.41 1:15 1.05 1.59 1.26 1.11 0.89 0.91 0.94
Yetmen 1.69 1.20 1.06 179 1.31 1.13 0.89 0.91 0.94
Shumsha 1.30 1.10 1.03 1.46 1.21 1.09 0.89 0.91 0.94
Sirbana Godeti 1.36 142 1.03 1.54 1.22 1.09 0.89 0.91 0.94
Adele Keke 159 115 1.04  1.80 1.26 1.10 0.89 0.91 0.94
Korodegaga 2.28 1.41 1.14  2.56 1.55 1.21 0.89 0.91 0.94
Trirufe Ketchema  1.28 1.09 1.02 1.45 1.19 1.08 0.89 0.91 0.94
Imdibir 1.20 1.06 1.01 1.35 1.15 1.07 0.89 0.91 0.94
Aze Deboa 1.58 1.13 1.03 1.78 1.24 1.10 0.89 gal 0.94
Adado 1.25 1.07 1.01 1.41 117 1.07 0.89 0.91 0.94
Gara Godo 1.47 117 1.05 1.65 1.28 112 0.89 0.91 0.94
Doma 2.40 1.45 116  2.70 1.58 1.23 0.89 0.91 0.94
Milki 1.18 1.05 1.00 133 115 1.07 0.89 0.91 0.94
Kormargefia 1.12 1.02 0.99 1,26 112 1.05 0.89 0.91 0.94
Karafino 1.30 1.10 1.02 1.47 1.20 1.09 0.89 0.91 0.94
Bokafia 1.42 1.16 1.05 1.60 1.26 1L 0.89 0.91 0.94

Source: authors’ computation from the SFA model
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APPENDIX C: Estimates of technical efficiency using the CSA price data and ERHS 1997
scaled up price for rural households 1994-2009.

ERHS 1997 Scaled up Price CSA Price Data

Peasant Association 1994 1999 2004 2009 1994 1999 2004 2009

0

o

Haresaw 0.18 0.24 0.31 0.39 0.11 0.35 0.62 0.81
Geblen 0.19 0.25 0.32 0.39 0.13 0.37 0.64 0.82
Dinki 0.46 0.52 0.58 0.64 0.44 0.67 0.83 0.92
Yetmen 0.54 0.60 0.65 0.70 0.41 0.64 0.81 0.91
Shumsha 0.51 0.57 0.63 0.68 0.51 0.72 0.86 0.93
Sirbana Godeti 0.58 0.64 0.69 0.73 0.51 0.72 0.86 0.93
Adele Keke 0.67 0.71 0.75 0.79 0.52 0.71 0.85 0.93
Korodegaga 0.41 0.47 0.54 0.60 0.24 0.49 0.72 0.86
Trirufe Ketchema 0.56 0.61 0.67 0.71 0.55 0.74 0.87 0.94
Imdibir 0.57 0.62 0.67 0.71 0.63 0.79 0.90 0.95
Aze Deboa 0.51 0.57 0.63 0.68 0.54 0.73 0.86 0.94
Adado 0.64 0.69 0.73 0.77 0.59 0.77 0.88 0.95
Gara Godo 0.44 0.51 0.57 0.63 0.43 0.66 0.82 0.92
Doma 0.40 0.47 0.53 0.59 0.22 0.47 0.71 0.86
Milki 0.62 0.67 0.72 0.76 0.60 0.78 0.89 0.95
Kormargefia 0.64 0.69 0.74 0.78 0.65 0.82 0.91 0.96
Karafino 0.56 0.62 0.67 0.72 0.53 0.73 0.86 0.94
Bokafia 0.55 0.60 0.66 0.71 0.42 0.66 0.83 0.92

Source: authors’ computation from the SFA model
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APPENDIX F: First stage regression result of the 2SLS

: Technical efficiency score is the dependent variable.

Instrumental variables (IVs) Coefficients  Standard Errors t-value P-value
Sex of the head of the household -0.015 0.002 -6.080 0.000
Head’s years of schooling 0.002 0.000 4.120 0.000
Age of the head of the household 0.001 0.000 8.200 0.000
Household size -0.001 0.000 -4.040 0.000
Dependency ratio (dep_ratio) -0.026 0.001 -24.420 0.000
Logarithm of Village food price index (Infpi) 0.077 0.001 53.850 0.000
probability of obtaining credit (prob) 0.060 0.010 5.810 0.000
Participation in off-farm activities (1=Yes,0 otherwise) 0.004 0.001 2.520 0.012
Livestock Ownership in tropical livestock units (tlu) 0.000 0.000 0.080 0.936
Distance to the nearest towns (dis_town) -0.001 0.000 -7.020 0.000
Number of plots cultivated 0.001 0.000 4,620 0.000
Crop affected by drop (1=Yes, zero otherwise) -0.012 0.001 -8.320 0.000
Crop affected by illness of a farmer or a member (1=Yes, zero otherwise) -0.007 0.002 -4.540 0.000
Participated in New extension program (1=Yes, zero otherwise) 0.002 0.002 0.880 0.381
Farmers' Irrigation use (1=Yes, zero otherwise) 0.026 0.002 11.680 0.000
The Household has more than one ploughing oxen (1=Yes, zero otherwise) 0.001 0.002 0.660 0.511
Constant 0.207 0.009 22.780 0.000
Overall F test 575.640 0.000
Overall R-squared 0.120

corr( &, Xb) -0.003 0.000
F test thatall ;=0 60.860 0.000

Source: model result
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APPENDIX G: logit fixed effects estimator result: access to credit is the dependent variable.

IVs Coefficients Standard Errors t-value P-value
Logarithm of area cultivated in hectare ~ 0.1856185 0.047821 3.88 0.000
Real value of farm capital 0.0058105 0.0009333 6.23 0.000
LR chi2(2) 67.61 0.000
Log likelihood -1224.15 0.000

Source: model result
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