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Abstract 

Vertisols are significant soils ,which support the majority of livestock and human popu­
lation in the highlands of Ethiopia. Waterlogging of Vertisols and drainage problems are 
o ne of the major problem hindering the workability and the potential of the soils. Pack­
ages of Yertisol technology which iocludes the Broad Bed Maker (88 M), crop variety 
and dry planting was developed by the Joint Yertisol Project (JYP) team of Ethiopia to 
ammeliorate the problem. This study was conducted wi th the broad objective of assess· 
ing the profitability a nd the consequent economic returns from adopt ing the technol· 
ogy. Both on·farm and household level analysis indicated that the vertisol technology is 
cost·effective and economicaUy sound. This was verified through marginal analysis 
and Policy analysis matrix (PAM) o f Domestic resource cost comparison and other 
indicators. The results of the marginal analysis indicated that a marginal iocrement o f 
close to 300% and 200% for an on·farm and household level respectively can be de· 
rived from the use of package of the technology. Although inter·farm variability due to 
many factors is inevi table, the ORC result confirms, that mueh more comparative ad· 
vantages can be gained fro m the packages of vertisol technology than the traditional 
practices of the farmer. Apparently, there is an evidence of clear difference observed 
between on·farm and household level performance owing to mainly the difference in 
the level of management. The sensitivity result confirms also the Rtrfonnance of the 
technology can be improved if support policy measures arc taken into consideration. In 
addit ion the environmental impact of soil conservation is another dimension of advan· 
tage that should be considered as positive att ribute to the technology. 

Background 

Yen isols make up a significant proportion of African soil , covering about 85 million 
hectares in sub·Saharan Africa of which 13 million hectares are found in Ethiopia. Of 
the 13 million hectares, 7.6 million arc fo und in the central highlands and 5 million in 
the lowlands (BEItHANU, 1986). The highland covers 40% of the land mass but account 
for about 95% of al1 cultivated land. comprising of 88% of the total human )Xlpulation 
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and 70% of the total livestock population. It is estimated that, over 90% of the economic 
activities is by far concentrated in these areas (COfisTABU,1984). Nevertheless close to 
only 28% of the highlands vertisols are cultivated, generally with low yielding food 
crops that are planted during the latter part of the growing season. 

The characteristics of vertisols fanning arc: such that they are hard when dry and sticky 
when wet. Waterlogging of vertisols and drainage problem is more severe in the Ethio­
pian highlands where rainfall is higher and evaporative capacity are lower (HAOUE el 
al., 1993). The tradi tional fanni ng has developed a wide range of drainage practices, 
such as construction of hand made broadbed and furrows in the central plateaux, plant­
ing in ridges, soil burning etc, and the use of low yielding crop varieties and late plant­
ing practices to avoid water logging problem. 

However, using only part of the growing season leads to the loss of grain yield as well as 
crop residues. As a result, the crop residue available at the end of the growir.g season 
would be small in quantity and hence the large number of livestock population sup­
ported in these Vertisols area suffer from energy shortages during most of the year 
(ABIYE,1993). The observation is that with the exception of hand made broadbeds and 
furrows the technical efficiency of the traditionally applied surface drainage techniques 
is not sufficient to allow full use of the potentials of the soils (MESFtN, 1982, JtmJ et a!., 
1987) 

The experience of ICRISAT with the use of vertisols in semi-arid India indicates that 
the key to drastically improving the productivity of vertisols is effective control of sur­
face soil water which then enables rational use of the land for food and feed production 
(Buu., 1988). As a result, the potential and awareness of the technology for the im­
provement of vertisol led to a collaborative effort of joint vertisol project (NP) to 
develop packages of agricultural technology in Ethiopia. In view of this the JVP has 
developed packages ofvertisol technology fot raising the productivity of vertisols which 
combines Broad Bed Maker (BBM), better cropping options and technologies for dry 
planting based on local practices of the farmers (GETAOIEw et 01., 1993). The BBM is 
thought to be an effective low cost animal drawn plough to increase drainage more 
efficiently than traditional hand method maresha in order to exploit the productive po­
tential of the vertisols. On-fann research results indicated that in some cases crop yields 
can be increased as much as 60% through drainage improvement by BBM method . 
However by adopting packages, crop yield can be raised two-fold or even more (TEKAUGN 
et aI., 1993). It was also reported that the use of BOM has replaced the drudgery of 
manual BBF construction, thus increasing human welfare specially for women. 

The advantages of using the Vertisol technology has attracted the attention of policy 
makers in the country. International institutions such as Global 2000 are taking part in 
promoting the technology to the smallholders in the highlands ofElhiopia. Consequently 
adoption oflhe Vertisol innovation for a beller management of Vertisol became a desir­
able in te rvention to curb food shortages in the Ethiopian highlands. 
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However the Vertisol technology being a new innovation would be affected by a number 
facto rs for a wider adoption by the smallholders in Ethiopia. As a result the contribution 
o f the technology may diverge from the potential. The multitudes of factors affecting 
the performance of the technology at smallho lders levels can be explained through 
many interconnected subsystems of vertisol related resource utilisation. Such as inter­
action between crops and animals, energy and nutrient flows, economic transaction and 
interaction at farm level and farm 's external environment. Policy environment (price 
policy, subsidy tax, credit etc.) affects the performance of the technology .. 

Although many on-farm studies of biological and technical nature have indicated clearly 
the benefits of adopting the packages of the Vertisol technology, no study was found to 
have adequately analysed the performance of the vertisollechnology and the gains to 
smallholder farming in Ethiopia. In line with this background, the overall objective of 
this study is to determine the relative profitability of the vertisol innovation and its 
implication for smallholder fanning in Ethiopia. 

Methodology 

1.1 Data sources 

The proposed study was based on both primary and secondary sources of data. The 
survey results of 1996/97 at the bousehold level whose main products are wheat, chick­
pea and Lentil are used for the Policy Analysis Matrix ( PAM) and marginal analysis. 
The data were collected from two vertisol areas ofTullubollo and Gimbichu where the 
technology has been long disseminated. The type of data collected include all sorts of 
technical and economic data. Detailed data collection include on input-output (labour, 
number of oxen, land holding, fertiliser use, grain yield, straw yield) and the corre­
sponding values. Key factors taken in an on-fann analysis are input output data col­
lected fro m on-farm trials based on fanners actual operation. To reflect farmers situa­
tion the yield has been adjusted down ward by 15% following CIMMYT'S approach. 
The data set are costs of £arm input, labour use, land ,fertiliser, BBM, oxen, the yield 
(grain and straw) with corresponding values. In addition off-farm costs have been added 
in the form of field costs which include transport cost, collection costs, storage costs 
and handling costs. The crops considered at on-farm level are Wheat, Olickpea , and 
Lentils. But at the household level only wheat was considered for wheat being the only 
variety included in the package during the period under consideration. 

Secondary sources of data from on·farm trials of NP sites and published and non pub­
lished data sources as well as some biological data were summarised as a prelude to the 
analysis to be conducted. 
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2.2 Method 0/ analysis 

Marginal analysis and policy analysis Matrix (PAM) were employed to see the eco­
nomic pcrformanceofthe profitability of the technology_ The PAM uses the concept of 
profi t as its main point of analysis and the cost and return structures are presented in the 
[onn of a matrix which allows for easy presentation and interpretation of results (Table 
I) _The four indicators of PAM used in this paper are Nominal Protection coefficients 
(NPC), Domestic Resource Cost (DRC), Effective Protection Coefficients (EPC) and 
both financial and social profitability_ For the description and analysis o f the da ta sim­
ple descriptive statistics (ratios, mean, standard deviation ) were employed. 

Based on the approach of PAM cost and returns were desegregated both al market and 
social values and domestic resource efficiency was provided by the Domeslic Resource 
Costs (DRC). ORC is an indicator of the total cost of production when prices are ad­
justed for taxes, subsidies and market imperfections and resources valued at their op­
portunity costs. In valuing social and tradable inputs their opportunity cost is estimated 
by the world or border price which is CIF price adjusted for transport and administra­
tive costs. For the non-tradable inputs including some of the domestic factors of produc­
tion the Standard Conversion Factor (SCF) has been employed to value the respective 
social opportunity costs. The use of a ORCapproach in de termining the potential con­
tribution of a given technology in a given farming system is well documented by Byeclce 
and Longamire (1986). An activity is said to have a comparative advantage, when the 
ORC ratio is greater than zero but less than one. 

Thble I: Policy Analysis Matrix (PAM) 
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Resul ts of the Analysis 

3.1 /lfargina f A nafysis 

3.1.1 01l-/arm ieye/ 

The farming system perspective which is more of farmers participatory approach was 
followed to conduct on-farm trial. II is more appropriate to consider marginal analysis 
in an on-farm evaluation of a g iven technology. The marginal rate of return (MRR) or 
the marginal benefit increment is a suitab]ecri terion to evaluate profi tability and viabil­
ity o f an improved technology. It calculates the additional returns from additional op­
erational costs (M. VON OPPEN et ai, 1986). Allhough a certain minimum of advantages 
can be gained from using partial BBM technology, greater benefits can be acquired 
fro m using Packages of thc Vertiso] technology. 

Table 2 presents the on-fann trial evaluation o f improved vertisol management which 
yields better Marginal rate of return (MRR) or marginal benefit increment. The im­
proved technology performed better than the local with a Marginal bendit increment of 
more than 300% for wheat in Ginchi. Any additional ooSllO the optimum level of the 
technology per hectare generates additional incremental re turns to the farmer on invest­
men! in Vertisollechnology. The broad bed and furrows (BBF) constructed with the 
animal drawn implement known as broad bed maker (BBM) showed Ihal both seed and 
straw yields of wheat can be increased in the two areas mentioned. Similar analysis also 
holds lrue for chickpea and Lentil. The BBM has a return 10 labour which means more 
labour can be saved by adopting the technology. It also reduces drudgery of manual 
labou r. 

lable 2: On·farm profitability of erops at various locations of the Vertisols 

Gross mar D 8 t /ha Nel aiD ED{ha MRR % 
Inewari 

1m roved mana ement: 
Wheat 

Tradilionat mana ement 
Wheat 
Chick ca 

Glncbl 
1m roved mana emenl: 

wheal 
TraditlOD21mana emeDt 

Wheal 
Chic ea 

789,00 

537,00 
432.00 

1.214,00 

536,00 
532,00 

EB"=Ethloplan BIIT, USD=6,50 £TO al lhe ume of lhe surveys 

468,00 

2800 
239,00 

976,00 

337,00 
355,00 

134,00 
92,00 

313,00 
218,00 
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Studies conducted on Chickpea and Lenti l on farmer'S field revealcd that the use of 
OaF has increased the grain and straw yield o f the crop significantly. Grain yie ld incre­
ment of 120% and 94% 8t Akaki, Ketebe respectivcly was obtained by using Broad­
Oed and furrow method as compared with traditional fanners practice of flat planting 
late in the season. The result o f marginal analysis on the OBF method of seed bed 
preparation (drainage method) using 013M under the given price and environmental 
silUation resulted in an acceptable marginal benefit increment of 208% for investment 
in the use of BBM (Table 3). 

3.1 .2 Houstholdltvel 

The marginal rate of relurn in the form of net benefit increment at the household level 
was calculated on the basis of sampled farmers (":52) aggregated from the Sludy areas 
(Table 4). The household level analysis demonstrated a spectacular increase of yic1d as 
the result of dry planting as compared to tradit ional wet season planting. This results 
confirms thatlhe re is a marked marginal increment from the use of BOM techno logy. 
Although there seems to be variabili ty in the average yield obtained from the use of 
B8M technology, the overall yield increment is more than almost doubled over the 
traditional o ne on the same soil type. The variability of output on the same soil could be 
allributed 10 differenl levcl of effietency in anaining drainage which in lurn depends on 
skill of individual farmer in making lise of BBM. In addition to this the optimum time 
of using the implement determines the effietency of the B8M in draining the excess 
water. TeChnically the advance of sowing date permits the use o f soi l moistu re and 
better nutrient utilisation. This provides for the soil an early crop cover which substan­
tia lly reduces soi l erosion. The benefits gaincd can be vicwed in twofold perspectivc; in 

Thble 3: On-farm marginal ana lysis of BBF method for Chickpea Akaki Jnd Kctcba areas of 
three years of average results. (1990·1993) 

88M Traditional 
Grain 'ield 2101 1021 
511"10'" ield 310S 1743 
A 'usted rain itld '84' '" .r 2732 1S34 

1294 632.-'1 

224.8.s 9.-'3 
Nelbem:fit I07{l.11 623.08 
M. inalrateorincremeat 'l> 2118 

Held ""'""" Grain O.64birr/k 
Slraw .03birrJk 
Labour 4.00 bi rr/manda 
De reciat ion I3I3M 0.80 Hirr/da 
Rcntaiservice. ox 2.00 birr 

DepreCIation 138M 0.80 13lrr/day Rental service, ox 2.00 birr Source: on -[arm data co llectIOn 

74 



terms of environmental impact and economic benefit gained which can be assessed in 
termsofNclbencfitincrement. 

3.2 PAM analysis of revenlle and Profit divergence 

3.2.1 On-farm level 

Like the marginal analysis the economic analysis using PAM is carried oul at two levels 
i.e. on-farm and household level. On-farm Irial is normally carried out with more of 
farmers partieipalion with researchers' managemcnt, while houschold level is control­
led and carried out solely by Ihe farmers. 

The private cost budgets estimated fo r the three groups of commodities were placed in 
the PAM framework, along with social budgets calculated as described in the methodol­
ogy section. Each type of divergence between social and private values was identified 
early in the budgeting process and tracked through the budget calculations as to avoid 
the underestimationloverestimation in the data set. 

Table 5 compares private and social revenues, costs and profits for the three groups of 
crops Both private and social profitability tend to be positive for all the commodity 
groups under consideration. Wheal commands the highest social profitability among 
the groups considered. The social profit is greater than the private profit (3398 as against 
4254). This holds true also for Chickpea and Lentil under BBM (Table 5). The advan­
tage of a 8BM technology can clearly be seen from the high ratc of return on the 
investment. II amounts in some C<lses (wheat) as much as 200% on the Ethiopian high­
lands of vertisolareas. 

Table 4 : f lousehold level Marginal analysis of BBM wheat produclion on Ihe venisols 

Cosillems D' IDlroved nM Traditional 
241/11a 

A"tr. nxl ucer ri~ 120/1 ]20/1 

Grossl\b 
" 

"00 
V.riabltCom 

'" M.I. riaI Cosl 

" ... 350 26' 
OAP 80 
U~. "0 110 

IR rKiailonBBM -60-
TOlalco$1 980 
Nt l rtlums 1029 no 
M , inat cosldut loBBM '" M. inalrt"t nue loOBI\I ." 
CoSI Benrnl ntio 

• Ethiopian Birr(EB) 1 U5=6,50 EB SOl/ret; Own survey 
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Table 6 presents and compares the comparative advantage indicators of PAM. The over 
al1 resu lt for the commodity group namely: wheat, chickpea and lentil have shown that 
the domeslic production has comparalive advantage. This result has been compared 
among B8M technology and traditional Practices of the farmer. The traditional practice 
has got clearly less comparative advantage compared with the 130M technology. This is 
evidenced by the level of ORC indicators lying between one and zero and followed by 
relatively higher magnitude of financia l and economic returns. The ORC rcsults show 
domestic resource efficiency under socia! pricing with ORC ratios of 0.17, 0.60 and 
0.1 5 for wheat, chickpea and Lentil respectively. This analysis further confirms that, the 
production o f the crops under 138M condition has gol more comparat ive advantage Ihan 
tradit ional practices of the farmer and proved to have ducient use of domestic factors, 
II result driven by high returns to factors under social valuation. The overall average 
ORC result for the three commodity groups is 0.28, indicating the clear comparative 
advantage of production the crops have wi th respect to wor ld markets, given current 
technology and input prices. 

Thble 5: rAM resulls of profitability for the major crops untkr vertisol (EB/hll) 

Commodit Co,. EBIb> 
rivate social rivate 

WheatBIlM 4,258,00 1.469,00 2.011,00 1.925,00 
Wh~lIttnldition 3.068,00 1.313,00 710,00 1.095,00 
Chick u88M 3.726,00 948.00 1.457,00 2.358,00 
Chick eatraditional 1.822,00 900,00 1.390,00 718,00 
Lentil BUM 3.872.00 910,00 1.435,00 3.215.00 
Lentillrudilional 2.161,00 832,00 \.032,00 1.467.00 

EB= Ethiopian Birr, 1 USD: 6,50EB al the time of the survey Sourct: Calculated from on· 
farm budget data 

Table 6: Summary of PAM indicators 

Indlcators Wheat Chick Lentil 
DoM local ooM ,~, I~I B6M 

ORC 0.17 0.21 0.60 0 .29 0.15 0 .19 
NPC 0.86 0 .21 1.03 I., 131 13 

EPC 0.94 0.88 1.05 2.1 1.33 133 

On the other hand, at all level S of the production system, NPC ranges from 0.2110 1.03. 
It appears that several constraints are being imposed on the production of wheat while 
Lentil and Chickpea arc relatively protccted by policy. Apparently there seems to be 
implici t subsidy on the production of chickpea and Lentil. Although wheat is subsi­
dised on its tradable input of fe TliJiser • the net tax effect on its value added is more than 
outweighs the subsidy (EPCd). These results are provided by the Net Protection coef· 
ficient (NPC) and Effective protection coefficients (Erq. Under such argument , the 
protection of Lentil and Chickpea enjoy up to 10% and 33% subsidy respectively on 
their va lue added. 
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Such divergence between market values and social values can be explained by the mar­
ket distortion mainly caused through the government intervention. T he resul t has been 
further confi rmed by the negative values o f the tradable. 

3.3 Household-level analysis 

The PAM anal),sis was carried out at the household level onl)' for wheat production fo r 
wheat was the onty available package component at the time o f the survey. Although 
there is somewhat crop diversity in the area wheat remains to be Sl ill amongst the impor­
tant cereal crops grown in the area. Other crops especially pulses were considered to be 
minor crops and thus grown during dry season on I)' after the harvest o f major cereals. 
There is as well the scarcity of improved seeds and land. 

Like the earl ier indicators of on-farm level analysis, DRC ra tio lies below 1 indicating. 
a comparative advantage of producing wheat for the farmers in the area. The Social 
pro fita bility indicates hig her magnitude of profitabil ity can be obtained in producing 
wheat under improved technology (Table 7). Nevertheless, it can be verified further tha t 
net profit accrues to the IlIlM technology va ries from farm 10 farm at the same location 
depending o n the efficiency and adoption level of the techno logy. On the other hand, 
although the value of EPC is less than one, is close to one implying less pro tection to 
wheat production under B8M condition. 

lbble 7: Efficiency indicators of wheal Production under Vcrtisol condit ion 

Wbeal NSP DRC NPC EPC 
BOM Jocil BBM local BOM local BBM local 

Mean 2575 433 · 0.13 0.36·· 0.78 0.31· ·· 0.78 1.6" 
S.D. 301 828 054 0.01 0.35 0.88 0.66 1.29 

• .. • .. ·· significanlatl,5, 10%rcspectively. 

All the foregoi ng efficiency indicators have been worked out for random variables of 
which some were collected from farm level and some of them from secondary sourccs. 
Nevertheless, they vary across site and year. Prices arc also var)' ing across season in 
many locations. Taking the indicators as a guide fo r policy analysis as they stand would 
lead to erroneous conclusions of practical importance. 

It is therefore worthwhile to consider the variability and thecomparabilityofthe tech­
nology using significant teslS. The statistical significance of comparison of NSP and 
NrC 10 zero and of DRC and EPC to unity are accomplished wi th t-Icst. This compari­
son consists of mean of NSP, EPC, DRC and NPC between technological option of 
BUM and local technology. Consequently, the t-tes t conducted showed that there is 
significant difference between local and BBM technology all %, 5% and 10% level. 
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3.4 S~nsitiviIyA"Qlysjs 

ORC ratios and subsequent PAM results arc sensitive to the yield levels, rderence price 
levels of the commodity in qucstion, wage and exchange rates. Although it may be 
difficult to handle all the parameters simultaneously, changes in these indicators can be 
increased by reporting their sensitivity to component variables, by computing elasticities. 
Often elasticit ies are sensit ive to the sample means al whic h they are computed and thus 
the problem of statistical confidence remains (MCNTIRE AND DEGAlOO, 1985). ORCs are 
moderately elastic (0, 15 10 0,70) 10 the world price change bolh for tradit ional and 
OOM tech nology. Relatively highest response was observed for Lenlil with elast icity of 
0,18 100,70. This indicates that the pulse group has better connection with the external 
market. Indicators of NPC and EPe seem 10 be highly elastic (1 10 1,4) nearly for all the 
crops. Apparently DRCs arc less clastic with regard to domestic prices of inputs but 
moderately clastic 10 NPC and EPe. 
'I'ble 8: Sensitivily of indicBlors with respect to parameter chang es(elasticiliesof in<l icators) 

Sceaarios Indleaton Wheat Chi< . until 
BBM Trad BBM Tod BBM Tod 

Decrnse lO% DRC D.25 0.15 0.39 0.26 0.15 D.1 
WorJdprice NPC 1.2 l.OS 1.1 1.1 1.2 1.3 
"foutput EI'C 1.5 1.1 1.2 I.D 1.3 I.' 
Yicldincrease DRC 0.15 0. 17 0.t6 0.18 0.1 1 0.11 
by30 'i'o NPC I.D 1.3 D.88 0.87 I.D 1.11 

El'C 1.1 I.' D.88 D.88 !.I l.ll 
Prieeofinput DRC D.22 O.IS 0.35 D.24 0.12 0.15 
iocreaseby NPC 1.05 I.D D.88 D.86 I.D 1.1 
ID% EPC !.I !.I D.88 D.85 !.I 1.2 
Ylt lddrelint DRC D.26 O.IS 0.35 0.30 0.30 0.21 
hy20 %· NPC 1.08 1.07 D.88 0.85 1.2 1.17 

EI'C 1.34 1.1 D.88 D.84 1.33 1.2 

'3Q% IS assumed forl..cntll prodllCtJOn 
Sourcr: calculated based on callit r assumptions as given in the previous tables. 

Under such consideration, the effect of yield increase across all the commodity group 
has improved the DRC rat io and lead to a marked increase in profitability (Table 7). The 
assumption is that, nOM use would lead 10 exploitlhc polential of the land under vertisol 
while in the case of local practice, improved managemenl willlcad to higher yield. 

ORe ratios are also sensitive 10 yield loss or yield reduction. Unlike yield increase il 
was assumed that, different levels of yield loss would pclSisl for the three commodities 
according to researchelS recommendation. A 20% and a 10% yield Joss of wheat BBM 
and wheat traditional respectively, resulted in a ORC ralio of relatively higher level. 
Reasonably a higher magnitude of loss would be expected from pulse group than cereal 
group mainly because o f risk. With a yield loss of 20% for BBM chickpea and chickpea 
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tradi tional practice respectively increased the ORC rat io and consequently reduced the 
competi tiveness of the crop. Relatively higher magnitude of yield loss has been consid­
ered for lentil product ion. Although, iI appears to be substantial increase in ORC ralio 
and less profitability, st il1 under high risk condition, the produc tion oflenti l seems tobe 
a profitable venture. Similarly, sensitivity analys is assuming, increase in input price and 
the reduct ion of world price has been conducted. The ORC ratio increased exhibiting 
that the competitiveness of the crops will decrease under the assumption of the two 
scenarios. 

In general production o f wheat , chickpea and lentil have got more comparative advan­
tages under 88M technology and should be promoted. However, the analysis of com­
parative advantage should go beyond DRC analysis thereby considering acceptability 
and other social parameters of the given farming system which may not be easily justi­
fied through ORC ratios. In-depth treatment of such an issue should be considered in 
another studics. 

Conclusions 

The challenges of the vertisol and ils potential contribution towards the majority of 
Ethiopian highland population can be tackled th rough innovation. The vertisol innova­
lion developed by the Joint Vertisol Project (JVP) team helps to tackle some of the 
serious constraints facing the smallholders in the highlands of Ethiopia. The innovation 
is: 

a) leading to increased food crop production and crop residue thereby enabling to ex 
ploit the potentials of the soils, 

b) technology that saves labour ascompared to the traditional method and avoids drudg-
ery o f manual labour and 

c) cconomically anract ive, that the smallholders can afford to invest on it. 

Nevertheless, to fully exploit and sustain the contribut ion of the technology towards 
food crop production without damaging the environment, it should be synchronised 
with other policy support measures. To Ihis e ffect policies geared towards price, credit, 
banking, and other infrastructure and similar incentive measure would help towards 
promOlingthetechnology. 
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Okonomischer Nutzen der Vertisolinnovalion: Elne empirische Analyse von 
k1einbiiuert icher Landwlrtschaft 1m Hochland von A.lhiopien 

Zusammenfassung 

Vcrtisole nehmen in A..thiopien eine Flache von 12,7 Millionen Hcktar ein. Davon lie­
gen 7,6 Millionen Hcktar im Hochland. Verisole s ind fru chtbare BOden abet schwer zu 
bewirtschaften. 1m trockenen Zustand sind sic im allgemeinen hart und sic bekommen 
eine plastische Konsistenz, wenn sie feuch t werden. Diese Bodeneigenschaften von 
Vertisolen schranken etheblich ihre Nutzung ein. Dennoch ist d ie Mehrhcit der Devol­
kerung und der Schwerpunkt der Viehhaltung im Hochland von Athiopien auf Venisolen 
angesiedc1t. Ein interdisziplinires Team entwickehe im Rahmen des "Gemeinsamen 
Vcrisol Projektcs (GVP)" in A..thiopien cin Innovalionspakel einer Verl isoJ Technologic 
zur Obcrwindung der Probleme. Diescs Paket bcinhaltel ein Gerit zur Saatbeltbereitung 
( 13I3M), bessere Anbauverfahren und eine Teehnik zur Trockensaat. Die vlJr liegende 
Arbei l wurde im Zenlralen Hochland durchgdiihn und hal zum Zid, die Wirtschaftl ich­
keit des BBM-Technologiepaketes sowie seine Verbreilung zu untersuchen. Die Unlet­
suchung stUtz! sich sowohl auf Primir- als auch auf Sekundirdaten. 

Sowohl Bettiebserhebungen und Studien aufMikroebene als auch Sekundiirdalen zei­
gen, daG die wirtschaftlichen Erlose im Vergleich zu den traditionel!en Techniken der 
Dauern durch den Einsatz deT Technologie deutlich gestiegen sind. $0 konnte eine Er­
hOhung der Erlose bis zu 200-300% fii r das Innovationspakct gegcniiber der lraditioncl­
len Technologic gefunden werden. Sowohl die Kosten-Nutttn-Analyse als auch die 
Uerechnung def Domestic Cost Ratios (ORCs) wurden angewandt, urn die bClriebliche 
Leistung der Innovation zu untersuchen. Aufgrund vieicr Faktoren ist eine Variabilitat 
zwischen den Betrieben unvermcidbar. Oennoch verdeutlichen die Ergebnisse def ORe, 
daG signifikanle komparative Vorteile gegentiber den tradi tiondlen Techniken dUTCh 
die Akzeptanz der Vertisol Technologie enidt werden konnen. Zusiitzlich crm6glicht 
die Vertisol Technologie einen posi tiven aber nieht quantifizierba ren Nutzen dUTCh 
ihre bodcnkonscnrvie rende Umwcltwirkung. Ocr Beitrag cndet mi t ei ner Analyse deT 
inst itut ionellen und agrarpolitischen Ma6nahmen die rur cine groBerc Verorcitung und 
Akzeptanz e.rforderlich sind. 
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