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Abstract

This paper measures the market orienti in land allocation, crop choices armbmmercialization of
smallholders in rural Ethiopia and estimates - intensity and interaction atgricultural enterprise leve It
employs different relevant econometric estimatiechhiques including seemingly unrelated regresgsiuR),
Tobit model, univariate and seemingly unrelatecabate probit model<The results indicated thaouseholds’
land allocation and crop choicd®tween staples and cash crops were strongly agdtinely correlate,
suggesting that production of stes and cash crops were competing for limited res but their crop choices
were determined by similar underlying covari. Moreover, cop and livestock commercialization scales w
strongly and positively correlateimplying that the scale of comméalization in one enterprise enhad
commercialization in the otheand louseholds’ scale of commercialization in the twdegirises wa
determined by common underlying fact. However, theircrop and livestock commercialization status w
independenand their determinants were basically differ

Key words: Marketorientation, crop choi, commercializationSUR model, bivariate prol.

1. Introduction

Commercial transformation of subsistence agricaltis a crucial policy choice in economic grh and
development for many developing count like Ethiopia, wherersallholder farming is the dominant livelihos
activity. Agricultural commercializatio brings about sustainable food security and welfane enhances
vertical and horizontal market liage (von Braun 199:Timmer 1997; Pingali, 199 Gebremedhin and Jale
2010). A farm household is assumed to be commercializeitl i§ producing a significant amount of ce
commodities, allocating a proportion of its res@srdo marketable commodit, or selling a considerab
proportion of its agricultural outputimmink, et al., 1995. However, the meaning of commercialization g
beyond supplying surplus products to markets. $ttisaconsider both the input and output sides oélpetion,
and the decisiomaking behavior of farm households in productiond amarketing simultaneous

Commercialization is not restricted only to cashpsras traditional food crops are also frequentlyketad to &
considerable extent.

Policy discourses around vaus dimensions of agricultural commercializationdt¢o separate producers i
different types of farmgrowing different types of crops with simple distiions made between ‘subsister
and ‘commercial' (Leavy and Poulton, 2). Household commerciatation level can be categorized into th
as low, medium or semicommercial and high or conoral). Lack of clarity about what commercializati
actually means may give rise to misconcep. The commonly accepted concept of corrcialization is that
commercialized households are targeting markets im greduction decisions, rather than being relati@aply
to the amount of product they would likely sell dige surplus production (Pingali and Rosegrant, )<
Production decisions of commercializedmers are based on market signals and comparativentdjes
whereas those of subsistence farmers are basedoduncgion feasibility and subsistence requiremeats]
selling only whatever surplus product is left afteusehold consumption requiremerre met. Accordingly,
three types of commercialization indices at houkkhlevel can be specified: output and input ¢
commercialization, commercialization of the rurabeomy, and degree of a household’s integration thé
cash economy (von Brauwt al., 1994). Households in a subsistence producticteny are characterized
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income and nutritional requirements predominantyearated from own agricultural production compae
those commercial households which purchase théiitional requiremers from nonagricultural sourc (Braun,
1995; Pingali, 2001).

Commercial transformation of subsistence agricaltigr an indispensable pathway towards economic thr
and development for many agriculture dependentldpirey countries (von Braun 1994; Pilli and Rosegrant,
1995; Timmer 1997 Commercialization enhances the links betweeniriput and output sides of agricultu
markets. It is evidenced that glicy, technological, organizational and instituta interventions aimed
promoting commercialtransformation of subsistence agriculture shouldlofo two-pronged approach:
improving market orientation of smallholders atguotion level, and facilitating market entry andtfdpation
of households in output and input markets (Gebrdvneend Jalta, 2010). The dynamics and feasibility
smallholder commercialization in improving incomengratiol is an important policy issue. The commer:
behavior of smallholders and the commercializatioale at which they are operatincalso a critical research
qguestion to be addressed since smallholder comafieation policies are usually designed under ¢
conditions. Various studies amallholder commercialization generally suggest thare is very low scale «
commercialization in Ethiopian agriture and try to identify factors determining thearket orientation an
commercialization decisionsldleti and Gardebroek, 2008; Adane, 2009; Magh@l., 2009; Bedasat al.,
2012).

This study was designed toeasure market orientati and commercializéon decisions and the interactions
these decisions to enhance commercial transformafismallholders in EthiopiiThe study has generated n
empirical information on the simultaneous interactof household decisions of market orientationeisoirce
allocation and their commercial behavior to paptite inthe agricultural outpuimarkets fo enhancing
household welfare in Ethiopia.

2. Research Methodology
2.1. The Data Set and Variables

Agricultural systems in Ethiopia can be classifieth four as the highland mixed farming sys|, low plateau
and valley mixed agriculturegastoral livestock production of the arid and <arid zones, and commerc
agriculture (Ayele, 1980)-ollowing this clissification, the study was conductedtivo major sedentary sub-
farming systems of Central amithstern highlands which cover about 40 percenheftdtal sedentary farmir
systems in EthiopiaThe study used primary data collected from foutrdis representing the two maj
sedentary farming systemso Rccount for the problem of heterogeneity in thelyg are, stratifiedtwo-stage
random sampling technique was emplc and atotal of 260 rural households were randonand
proportionately sampled.

The major endogamous variables considered in thbsis include crop market orientation sc (%) of staples
and cash cropsjalue of crop and livestock output sales (Iccrop and livestockommercialization scas or
indices (%), andcrop and livestockcommercialization status (binaryA household’s cosumption and
production quotient weighted by the marketabilitgéx of each crop aggregated at a farming systeet Veas
the percentageeasure used to capture the market orientatioe. A large body of theoretical and empiric
literature identifiesmany covariates for market orientation and comnadimgtior measures as reported
Braunet al. (1994), Strasbergt al. (1999), Gabre-Madhigt al. (2007),Gebreselassie ar Ludi (2007), Jaleta
and Gardebroek (2008), Adar00¢), Mamoet al (2009), and Bedasst al. (2012).Accordingly, he common
factors of commercializatioim Ethiopia were hypothesized to family size (head countas a proxy for labor
availability, farming experiencéyears, literacy status of the household he@dhary), cultivated land size
(hectares)guantity of chemical fertilizer used for crop pratian (quintals), irrigation water use (binary)
proportion of irrigated land (%)ivestock holding in tropical livestock unit (TLU number of oxen own
(head count), value aissets owned (farm, n-farm and total), ) income (total, agricultural, and r-farm),
credit access (binaryyr amount of credit receiv (monetary value)givic engagement as a proxy to sot
capital (binary),distance to the nearest market as ey for market accesgkilo mete, km), distance to the
nearest road (kmas a proxy for transaction cost, proximity to a anajowr (km) as a proxy for marke
information,distance to developmestation (km)as a proxy for government extension serv production of
major cash crop likéhat (binary), and a dummy for the farming systemescapture agi-climatic and other
geographical differencesf the sample.

2.2. Intensity of Market Orientaticand Commercialization
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The household’s decisions as to ch crop category to produce are interdepenétamthe fact that resource
particularly land, labor and capital, are limit Households decide to allocate their land amongudifft crops
depending on their level of commercial behaviorthis case tw crop categories, staples and cash crops,

considered as the major indicators of land allocabehavioiof householdsMarketability indices of all crop
produced by households were determined as the wogoigmn and production quotient of each aned
commodity in the farming systems. If the entire duction was intended for the commercial market,
marketability index amouatl to zer and if the consumption and production were idehtite coefficient had
the value of oneFor surplus produc the coefficients ranged from zero up to @ma that being reversible

proportion to the strengtlef the surplus quantity, while for deficit productthe greater the deficit, tt
coefficients were over onavhich means in proportion with the deficitherefore, the strength of marketabil
stands in reciprocal relation with the calculatedfticient

A crop specific marketability inde (ak) is computed for each crop produced at farming sydevel as
follows:

)
gt, =29c, and O<a, <1

where @, is the proportion of crok consumed(QC,;) to the total amount producddit,) aggregated over
the total sample households a farming systen@, takes a value between 0 and 1, inclusive. Cropsilyn
produced for markets usually ha@, values closer to 0.

Household's market orientation index in land allamatis computed from the nd allocation pattern of tr
household weighted by the marketability index ofcheacrop (ak) derived from the above equat
(Gebremedhin and Jaleta, 2010):

()

tl, >0 and O<moicr, <1

where MoiCr; is market orientation index of househii , |, is amount of land allocated to crk, andtl, is
the total crop land cultivated by househl .

The higher proportion of land a household allocatethe more marketable crops, the more the holdes
market orientedThe equation for households’ markeientation scale was assumed to have some corme
with the equation ofmarket orientationscales between staples and cash crémsordingly, the were
simultaneously estimated by a tequation SUR mod¢(Zellner, 1962; Greene, 2012):

moist; = x,B, +e;

. )
moic, =X B, +e,

where mOiSti and rnoiq are market orientation scales of staples and cashs(%) of householdi ,
respectively; andX, and X, are their respective vectors of factors determiniregyscale of household marl
orientation;, and B, are the respective vectors of coeents, ande; and&,; are their random tern

The intensities of households’ commercializatiortha wo enterprises (crop anivestock) were estimated |
the same linear SUBbmbination ooutput sales value and their covariates:

Incrops, = x,B, +Vy

o (4)
Inlivs, =x,B, +V,,

wherelncrops, andInlivs are log of croj and livestock output sales valuespectively; aniX, and X, are
vectors of variables explaining the respectiverisity of commercializatic; B, and B, are the respective
vectors of coefficients; antl; andV,; are their random terms.
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Nonetheless, about 44.2% adAf.2% of the samplérouseholds didn't participate, respectively, inps and
livestock output markets€Estimation of output market participation of hoitolds measures the status o
household whether or not it is commercializing ellisg its outputs into the market. It does not tcap the
extent to which a household is commercializing. t@& other handlinear SUR estimation of these variab
may lead to biased result§.the amount a household sells into the market megative or very small, all w
observe them is selling nothin(To account for both of these problems, intensity fafm outpul
commercialization was represented by a censoregkgion model. The most common censored regres:
techniqueis the Tobit model which expresses the observeel ievterms of an underlying latent variakThe
intensity of commercialization in each enterprisaswtherefore, estimated by the following sate Tobit
models (Tobin, 1958; Long, 199Cameron and Trivedi, 20).

Yi =xB+¢€ (5)

_[xp+e, if y >0

o (6)
0 if y. <0

where Y, is the log value of cropr livestock output sales, and the's are vectors of covariates determin
intensity of crop olivestock commercializtion; and &; is normally distributed error.

2.3. Market Participation afdommercialization tatus

The ommercial scale of farm households can usuallyiieet! into two binary values or three ordinal &
(as noncommercial, semiconercial, and commercial), depending on the digtidim of the commercializatio
scale (Bedaseat al., 2012; Pingali 2001’ In this study, the distribution of theample households’ scale
commercialization was left-skewedbout 93% of crop producers and 92%livestock owner:of the sample
households had commercialization index less thaegorl to 60%, indicating the majority of them ® dither
semicommercial or noncommercial. To account fos #kewed distributiortheir commercializatiorstatus was
assumed to be binary (semicommercial or noncomiagrciAccordingly, he cropand livestock market
participation anccommercialization states of households were estimated by the following uriata probit
model(Maddala, 1983; Long, 199Cameron and Trivedi, 2009; Long and Freese, 2G0&ene, 2012):

y, =x'B+u, 7)

where yi* is binary latent variable forrop or livestock market participation ocommercialization status; al
X's are vectors of household specific and otheraam@nomic factors determining the respective encogs
variables;P is the respectiveector of coefficient; and U, is the random term.

Like the case in simultaneous estimation of intiynsi crop andlivestock commercialization by the linear Sl
model, the interdependence of cramd livestock commercialization status vgasultaneoushestimated by the
seemingly unrelated bivariapgobit mode specified as (Hardin, 1996; De LU&008; Greene, 201.

comst, = X,B, +U, @
comls = X,B, +U,

where comst; and comls are crop and livestock commercialization st, respectivel; U; and U, are
their respective error terms in thbivariate probit and assumed to bermally distribute. Accordingly, the
latent variables, observed and unobserved, wefigukas

comst =x,p, +v,; if comst; >0;

comst =
; if comst, <0.

. : ) (9)

I comls, =Xx,B,+v,; if coms >0

comls, =
"o if comls’ <0
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3. Results and Discussion

The view that households’ commercialization behacar be reflected by their land allocation pattern amel
marketability of crops was used en indicatorof household market orientation. The market origmtaindices
were computed for staplesd cash croj. The crop market orientation index was rigkewed, reflecting that
the land allocation decision of househcwasdesigned for household consumption. The translatfcthis land
allocation behaviorinto commercialization was measured at an enterptée (crop and livestock).
Commercialization scalcomputed for thtwo enterprises were lefikewed since households had low leve
commercialization scal&.he mean commercialization scale of households M25% for crop and 15.6% fi
livestock outputs, suggesting insignificant diffece in the sde of commercialization betweeenterprises.
However, ommercialization scale was largely differebetweenfarming systems.The scale of crop
commercialization was 34% and 4%, respectively, Hastern and Central highlar while livestock
commercialization scaleas 21% and 11% in Eastern and Central highl In both enterprises, households
Eastern highlands were relatively more commercMost households were semicommercwhen their
commercialization status was determined by takif§6o3as a cuto point. Households falling above tt
threshold were considered semicommercial and stenmncommercial. Based on this, abh23.5% and 20% of
the households were semicommercial, respectivelhair croj and livestock outputs.

3.1. Intensity of MarkeOrientation ancCommercialization

The SUR modekstimation resultof market orientation and commercialization areorégd in Table 1. Th
estimation results of market orientation scverified that the negative crosstuation correlation of residu
was strongly significant in therop choice between staples and ccrops implyingthat the two equations
staples and cash crops had similar underlying ofétant. The variationexplainedin households’ market
orientation of land allocationvas 77%for staples and 15% for cash crops. The prediscale of market
orientation of household® their land allocation decision was 52% for stapland 25% for cash cro
production. The resultgenerally signifythat households allocate the largest proon of their land to
production of staples andake less mark-oriented land allocation decisiortdouseholds’ market orientatic
decision to produce staples was farily determined by family sizeproportion of irrigated land, distance
nearest markethe farming system and other shocks. They congidér family size, distance to nearest mar
the farming system, arather shockto produce cash crops.

Crop andlivestock commercialization are normally expectedhiave linear correlation since insity of
commercialization in one enterpriis dependent on the result of househmdmercializatiordecisions in the
other enterprises.To account for te expected cross-equation correlation crop and livestoc
commercialization scales, the twquatins were simultaneousbstimated by a linear SUR mo. As expected,
the residuals from the twequations were strongand positively correlated and the Sud®del explained about
47% and 11%of the variation in intensity of crc and livestock commercialition, respectivelyThe scale of
commercialization in the two entyprises was reioéar between each otheThe results suggeed that crop
commercialization was enhanced by quantity of lfeeti used, total assets, distance to major tovmexXpectec
sign), and production of major cash crop. A unit chearng quintals of fertilizer used increased c
commercialization by about 1.3%. However, the latgentribution in households’ crop commercialiaativa:
that of major cash crogkifat) production 4.4%) Livestock commercialization was improved by famsize
(0.4%), fertilizer used (0.7%), livestock holding.Z2%), and other exogenous shocks (3. and negatively
affected by size ofultivated land (0.8%)and distance to development station (0.2Whe predicted intensity
of commercialization was 4.1% for crops and 3.8% fivestock, suggesting that households w
noncommercial. However, households with and wittmajor cash croproduction were significantly differel
in their intensity of commeralization.

Intensity of crop and livestockommercializationwas estimated by separate Tobibdels and the resul
reported in Table .2Accordingly, the residuals from the estimationmagnsity of crop commercialization we
normally distributed whilghose of livestock were r (interpretation omitted). Th€obit estimatiorresults for
crop commercialization equation suggest that tle¢ofa enhancing intensity of crop commercializatwere
quantity of fertilizer used, value of total assetistanceto major town, and production of major cash crog
unit change in the use of fertilizer increasedriagketed crops output by about 2.1%. If househaiel®e major
cash cropproducers, their marketed crop outpwould beincreased by 6.3%. However, thewere other
exogenous factors negatively affecting intensitycfp commercialization. These shocks were abledoice
the marketed crop output by 5.2 The predicted values of intensity of crapd livestockcommercialization
were 2.5% and 1.3%, respeetly, suggesting that agricultural outputs weyenerallyused for household
consumption. Households masternhighlands were relatively better in their crop coenamlization (3.1%)
compared to their counterparts in Central highla(2%). Households producingnajor cash cropwere
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relatively more commercial (6.9%) than 1-cash crop producer households (0.6@4).the other hand, intensi
of livestock commercialization was influenced bynfly size, cultivated land, fertilizer used, livesk holding,
and distance to development statigith very low intensity (1.3%).

3.2. Market Participatioand Commercialization Sta

The expected interdependence of market participatiecisions of households in their crop and livels
outputs was estimated by avdriate frobit model as reported in TableThe null that crop and livestock mar}
participation decisions of households are independas rejected at 5% level, suggesting that halde
consideredboth enterprises to participate in the output mis and their decisionsere determined by similar
underlying covariates he model results suggedthat crop market participation was determined bymty of
fertilizer used, distance to major town (unexpectigph), production of major cash crop, arther exogenous
shocks. On the other hand, participation in thedteck market was determined by family size, cated land
livestock holding, access to credit, distance tgomtown and development station. As indicated gy joint
marginal effectsthe underlying common determinants of market pigditon decision of smallholders
Ethiopia were family size (3%jgultivated lan (9%), livestock holding (2%)quantity of fertilizer use (12%),
access to credit (18%jlistance to development stal (2%), and production of major cash ¢ (22%), all of
which were in line with theoretical and empiricapectation. The predicted probabikts to participate in crop
and livestock output markets were 67% and 50% easmly. The likelihood of houselds to participate in the
markets of both outputs was 37#yplying that households were less likely to simultaneopsisticipate ir
markets of outputs frofoth enterprise

Households’ commercialization status for both cemyl livestock outputs was estated by univariate prob
modelsand the results reported in Tat4. The factors determining crop commercializatiorrevdistance t
road and major town, production of major cash cipd other facto. Livestockcommercialization, on th
other hand, was influenced Hamily size, quantity of chemical fertilizer usedrfcrop productionand
proximity to development statiohe signs of the coefficients for both equationseneonsistent with theot
and other results generated in this st The probabilityof households to commercialize in crop ous was
largely improved (15%) by rpduction of major cash crops lik&khat. However, their likelihood to
commercialize in crops output was very small (offlg), as compared to their probability to commeize in
livestock outputs (16%). These predictions weredased to 33% for cris and reduced to 14% for livestock
households producedajor cash crcsin Eastern highlands. Livestock commercializaticaswelatively highe
in Central highlands (18%).

4. Conclusion

The market orientation and commercialization scalad statuses of smallholders in rural Ethiowere
measured as both continuous and categorical leVaks.SUR model estimation results of market origoe
scale of households in land @thtion between staples and cash crops 'strongly andnegatively correlated
suggesting that production sfaples ancash crops wereompeting for limited resources which influed the
scale of market orientation of househoHouseholds allocate tHargest proportion of their land to producti
of staples andheir choices were driven tless market oriented land allocation decisicTheir crop choice
decisions were determined tmilar underlying covariates likfamily size, proportion of irriged land,
distance to nearest market, the farming system athdr shock. On the other hand,rop and livestock
commercializatiorscales were strongly and positively correl, verifying that the scale of commercializati
in one enterprise enhances comomaizationin the otherHouseholds’ scale of commercialization in two
enterprises was determined by common underlyingpfadncluding family size, cultivated lanquantity of
fertilizer used, livestock holdingptal assetsdistance to development statigsroduction of major cash cr
and other exogenous shockse predicted intensity of commercialization wa$%.for crops and 3.8% fi
livestock, suggesting that househcin rural Ethiopia were generally noncommercial.

The Tobit model estimion resultsindicated thatintensity of crop commercializationas determined by
quantity of fertilizer used, value of total asselistance to major town, production of major casip, and other
shocks. mtensity of livestock commercialization was uenced byfamily size, cultivated land, fertilizer use
livestock holding, and distance to developmentiate The predicted intensities of commercialization oth
enterprises was very low or subsiste. Households’ decisiont participate in crop « livestock output
markets were positively correlated and commonledeined by similar underlying covariates such asilfa
size, cultivated land, livestock holding, quantd fertilizer used, access to credit, distance évetbpmen
station, and pragttion of major cash crop, all of which were thewmadly and empirically justifiable. Th
probabilities to participate in crop and livestamitput markets were 67% and 50%, respectively. Hewehe
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likelihood of households to participate in the n&s of both enterprises was less likely (37 On the other
hand, household<rop and livestoclcommercialization statugere independent and their determinants \
basically different. @p commercializatiorstatus was determined kyistance to road and ajor town,
production of major cash crop, and other fac while livestock commercializatiowas influenced by famil
size, quantity of chemical fertilizer used, andxpnaty to development statioThe probability of households

commercialize in theircrops output was very small (only 4%), as compatedtheir probability tc
commercialize in their livestock outputs (16¢
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Table 1 Simultaneous estimation results of market origmaanc commercialization scal

Variables Coefficients (Equatics)

Market orientation scale Commercialization sca

Staples Cash crops Crog Livestock
Family size -0.01* 0.01* 0.07 0.36***
Literacy status -0.02 0.002 - -
Farming experience -0.0004 0.0003 0.01 -0.01
Land cultivated - - -0.3C -0.84*
Proportion of irrigated land 0.07* -0.04 - -
Quantity of fertilizer -0.01 0.01 1.30%** 0.66**
Livestock holding (TLU) - - -0.001 0.24**
Number of oxen 0.002 0.0004 - -
Value of total assets (log) 0.007 -0.003 0.23* -0.07
Distance to nearest market 0.007*** -0.01* - -
Proximity to major town 0.0003 -0.0003 0.05*** -0.001
Distance to nearest roads - - -0.0¢ -0.06
Distance to development station - - -0.0¢ -0.19%***
Production of major cash crop - - 4.42%* -0.25
Farming system -0.54*** 0.12%** 0.6¢ -0.71
Constant 0.70%** 0.20** -0.8¢ 3.65%
R? 0.77 0.15 0.47 0.11
Predicted value (base run) 0.52 0.25 414 3.81
Predicted value (witkhat) - - 7.2¢€ 3.63
Predicted value (withowhat) - - 2.8t 3.88
Crossequation correlation of residu -0.67 0.18
Breusch-Rgan LM test of independenc 0.00 0.00

Pr(x* (1)

Note: *** ** and *, respectively, signify signiiance levels of 1%, 5% and 10
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Table 2 Tobit estimation results of intensity of commaltization (%) by enterprises

Variables Coefficients (Equations)

Crop Livestock
Family size 0.09 0.67***
Farming experience 0.03 -0.02
Land cultivated -0.51 1.73*
Quantity of fertilizer 2.12%** 1.13*
Livestock holding (TLU) -0.02 0.46**
Value of total assets (log) 0.40* -0.11
Distance to major town 0.08*** -.01
Distance to nearest road -0.13 -.07
Distance to development station -0.11 - 52%**
Production of major cash crop 6.34*** -.32
Farming system 1.17 -1.77
Constant -5.24** 1.49
Sigma 4.43 6.48
Predicted value (base run) 2.45 1.29
Predicted valueHararghe highlan) 3.12 0.27
Predicted value (Central highlands) 1.95 2.04
Predicted value (witkhat) 6.94 1.07
Predicted value (withowhat) 0.59 1.38
Log likelihood -496.39 -527.77
LR @3)x° 145.34 27.63
Pseudd® 0.13 0.03
Left censored observations 115 128
Normality test of residualsP > )(2(2) 0.97 0.00

Note: *** ** and *, respectively, signify signiiance levels of 1%, 5% and%.
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Table 3 Bivariate probit estimation results of crop aivstock market participatic statu:

Variables Coefficients (Equations) Marginal effect

Crop Livestock Crop Livestock Joint

effect

Family size 0.03 0.10** 0.01 0.04** 0.03**
Farming experience 0.01 -0.003 0.002 -0.001 0.0001
Land cultivated -0.13 -0.24* -0.05 -0.10* -0.09*
Livestock holding (TLU) -0.03 0.10%** -0.01 0.04*** 0.02*
Quantity of fertilizer 0.52%** 0.11 0.19*** 0.04 0.12**
Value of total assets (log) 0.09 -0.01 0.03 -0.003 0.01
Access to credit 0.32 0.44** 0.11 0.17** 0.18**
Distance to nearest road -0.02 -0.02 -0.01 -0.001 -0.01
Distance to major town 0.02*** -0.0004 0.01%** -0.0002 0.003
Distance to development station -0.03 -0.08** -0.01 0.03*** -0.02**
Production of major cash crop 2.45%** -0.13 0.59*** -0.05 0.22**
Farming system 0.19 -0.11 0.07 -0.04 0.00
Constant -1.59%** -0.23
Ath rho 0.25**
Rho 0.24
Log psuedolikelihood -274.03
wald x“(24) 93.57
Wald test of 0 = 0, Pr> x?(1) 0.05
Predicted probability 0.67 0.50 0.37

Note: *** ** and *, respectively, signify signiiance levels of 1%, 5% and 1(
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Table 4: Univariat probit estimation results of agricultural comnigization statu

Determinants Coefficients (Equations) Marginal effect
Crop Livestock Crog Livestock
Family size 0.10 0.11* 0.01 0.03**
Farming experience 0.02 0.01 0.00z 0.001
Land cultivated - -0.32 - -0.08
Land allocated to staples -0.30 - 0.0 -
Land allocated to cash crops - 0.41 - 0.10
Proportion if irrigated land - - - -
Quantity of fertilizer 0.18 0.41*** 0.0z 0.10***
Livestock holding (TLU) -0.07 -0.07 0.01 -0.02
Access to credit - - - -
Value of total assets (log) 0.11 -0.07 0.01 -0.02
Social capital - - -
Distance to major town -0.05* -0.01 0.01* -0.002
Distance to nearest market - - - -
Distance to nearest road -0.07* -0.02 0.01 -0.01
Distance to development station -0.10 -0.10* 0.01 -0.02**
Production of major cash crop 1.12%** - 0.15* -
Farming system 0.90 -0.15 0.0¢ -0.04
Constant -2.51* -0.12 - -
Log likelihood -64.51 -114.90
LR (11 12)x? 154.27 30.41
Pseudd® 0.54 0.12
Predicted probability (base run) 0.0 0.16
Probability (Hararghe highlands wikhat) 0.3: 0.14
Probability (Hararghe highlands withckhat) 0.0¢ 0.14
Probability (Central highlands wikhat) 0.0¢ 0.18
Probability (Central highlands withokhat) 0.01 0.18

Note: *** ** and *, respectively, signify significace levels of 1%, 5% and 10
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