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%Fstract
8he over �� Qillion sheeT and Koats in )thioTia serve as iQTortant sources of cash incoQe and Trotein for rural 
households� (esTite the Tolic] direction of coQQercial transforQation of sQallholder aKriculture for over a decade 
in )thioTia� little transforQation has Feen oFserved in the sQall ruQinant suFsector to date� callinK for a riKorous 
eQTirical anal]sis of the factors that influence household decisions to Troduce and Qarket sQall ruQinants� 8he 
confluence of Troductivit]�increasinK technoloKies and Tractices and TrofitaFle Qarket oTTortunities is essential to 
achieve sustainaFle develoTQent and transforQation of the aKricultural sector� ;e use the triTle�hurdle econoQetric 
Qodel to anal]se household decisions to enKaKe in sQall ruQinant Troduction� their Qarket Tosition and the intensit] 
[ith [hich the] TarticiTate in the Qarket� &] inteKratinK Troduction� Qarket Tosition and voluQe of sales� the triTle�
hurdle Qodel estiQates TaraQeter values that can Fe used to Qake inferences aFout the stud] ToTulation� [here 
soQe Tart of the ToTulation are non�Troducers� 6esults are Fased on a data set collected froQ ����� households and 
��� rural coQQunities in the hiKhlands of )thioTia� 3ur results sho[ that access to credit encouraKes enKaKeQent 
in sQall ruQinant Troduction� suKKestinK that liUuidit] constraint is an iQTortant Farrier to overcoQe in TroQotinK 
Qarket�oriented sQall ruQinant Troduction� )nKaKeQent in sQall ruQinant Troduction is also Qore likel] in relativel] 
reQote areas that are farther a[a] froQ Qarkets and roads and hiKher altitude areas [ith adeUuate Kra^inK and 
Fro[sinK resources� ,o[ever� in areas [here sQall ruQinant Troduction is likel]� Qarket access stands out as an 
iQTortant deterQinant of household Qarket Tosition� =ounKer households [ith liQited land resources� Qale�headed 
households and households [ith a relativel] hiKher laFour suTTl] are also Qore likel] to Fe enKaKed in sQall ruQinant 
Troduction� *lock si^e is an iQTortant deterQininK factor of Qarket TarticiTation and voluQe of sales� 8he sQall 
ruQinant suFsector is Trice non�resTonsive� suKKestinK that households liUuidate their aniQals Fecause the] are in 
need of cash� not necessaril] to Qa\iQi^e Trofit� IQTlications to facilitate the coQQercial transforQation of Troduce 
are dra[n�
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Introduction
)thioTia is endo[ed [ith Qore than �� Qillion sheeT and Koats �'oQQissariat for *ood 7ecurit] �'7%
 ����
� [hich 
serve as iQTortant sources of cash incoQe and Trotein for the rural households �%]ele et al� ����
� 'oKni^ant of the 
iQTortance of sQall ruQinants to the livelihoods of the rural ToTulation� the KovernQent of )thioTia �+o)
 has Feen 
transforQinK the suFsector into a Qarket�oriented Troduction s]steQ for Qore than a decade �1inistr] of *inance and 
)conoQic (eveloTQent �1o*)(
� 2ational 4lanninK 'oQQission �24'
 ����
� ,o[ever� the transforQation Trocess 
of the suFsector has Feen sluKKish at Fest�

8he confluence of Troductivit]�increasinK technoloKies and Tractices and TrofitaFle Qarket oTTortunities is essential 
to achieve sustainaFle develoTQent and transforQation of the aKricultural sector �,aKKFlade et al� ����� 1inten and 
&arrett ����� 3Qiti et al� ����
� 8he sQall ruQinant suFsector is no e\ceTtion� 7Qall ruQinant Qarket develoTQent 
is e\Tected to Kenerate iQTortant Qarket siKnals for sQallholders to invest and activel] TarticiTate in the Qarket and 
iQTrove their [ellFeinK �8iffen et al� ����
�

8he )thioTian sQall ruQinant suFsector falls short in Foth Troductivit] and Qarket TarticiTation Qeasures� 8he ]ield 
Ter carcass [eiKht of sheeT and Koats for )thioTia in the ������� Troduction season [as estiQated at �� kK�aniQal 
and ��� kK�aniQal� resTectivel]� [hile the averaKe for %frica [as �� kK�aniQal and ���� kK�aniQal for sheeT and Koats� 
resTectivel] �*ood and %Kriculture 3rKani^ation of the 9nited 2ations �*%3
 ����
� 4oor QanaKeQent Tractices 
and lack of adeUuate health services also lead to hiKh Qortalit] and QorFidit]� In the ������� Troduction season 
the Qortalit] rate [as estiQated at ��	 and ��	 for sheeT and Koats� resTectivel]� [hile the QorFidit] rates [ere 
estiQated at ��	 for sheeT and ��	 for Koats �'7% ����
� [hich oFviousl] [ould affect coQQercial off�take rates�

8he sluKKish transforQation of the traditional sQall ruQinant suFsector in )thioTia calls for a riKorous eQTirical 
anal]sis of the factors that influence household decisions to Troduce and Qarket sQall ruQinants� 7uch an anal]sis 
is iQTortant in order to dra[ Tolic] iQTlications to facilitate the transforQation Trocess� 7everal studies have Feen 
conducted on sQall ruQinant Troduction and QarketinK Tractices in )thioTia �/eFede et al� ����� /ocho et al� ����� 
0eKesse et al� ����� ����� ����� 8adesse et al� ����� ����
� ,o[ever� to our kno[ledKe� no stud] has inteKrated 
Troduction� Qarket TarticiTation and intensit] of Qarket TarticiTation decisions F] sQallholders�

1oreover� Qarket TarticiTation studies on sQall ruQinants in )thioTia have Feen Qainl] Fased on sQall saQTle si^es 
that are liQited to Tarticular Troduction areas such as a district or a fe[ districts� QakinK Kenerali^ation at national 
level difficult� 3ur anal]sis is Fased on data collected froQ a reTresentative saQTle si^e of ����� households in the 
QaNor four hiKhlands reKions of )thioTia �8iKra]� %Qhara� 3roQia and 7outhern 2ations� 2ationalities and 4eoTles 
�7224

� [here aFout ��	 of the countr]´s sQall ruQinant ToTulation is Troduced� 9sinK the data set froQ such a 
Froad saQTle of sQall ruQinant Troducers� the TaTer aiQs at identif]inK factors that influence household decisions 
[ith reKard to Troduction� QarketinK and intensit] of Qarket TarticiTation usinK a triTle�hurdle Qodel that inteKrates 
the three decision choices�

3ur results sho[ that enKaKeQent in sQall ruQinant Troduction is Qore likel] in relativel] reQote areas that are
farther a[a] froQ Qarkets and roads and hiKher altitude areas [ith adeUuate Kra^inK and Fro[sinK resources�
=ounKer households [ith liQited land resources� Qale�headed households� and households [ith a relativel] hiKher
laFour suTTl] are also Qore likel] to Fe enKaKed in sQall ruQinant Troduction� *lock si^e is an iQTortant deterQininK
factor of Qarket TarticiTation and voluQe of sales� 8he sQall ruQinant suFsector is Trice nonresTonsive� suKKestinK
that households liUuidate their aniQals in need of cash� not necessaril] to Qa\iQi^e Trofit�

8he TaTer is orKani^ed as follo[s� 8he ne\t section Tresents our conceTtual fraQe[ork� 7ection three descriFes 
estiQation aTTroach� 7ection four Tresents data and descriTtive statistics� 7ection five Tresents and discusses the 
econoQetric results of the triTle�hurdle Qodel� 7ection seven concludes the TaTer and Tresents iQTlications�
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'onceTtual fraQe[ork
8he conceTtual fraQe[ork follo[ed in this TaTer is Fased on the theoretical fraQe[ork develoTed F] &arrett �����
 
and &ouKhton et al� �����
� 8he ke] features of the Qodels are that farQ households´ access to Qarkets is not uniforQ 
Fecause households face differential transaction costs due to household� and farQ�sTecific characteristics as [ell as 
Qeso�level factors related to Qarket infrastructures and institutions� and the deKree of coQTetition aQonK Qarket 
interQediaries� 4articiTation in sQall ruQinant Troduction and QarketinK are� therefore� Qodelled as functions of 
transaction cost factors �tc
� household characteristics �hc
� farQ characteristics �fc
� asset endo[Qent �ae
� access 
to services �as
� coQQunit] level variaFles �cc
� aKro�ecoloKical ^ones �a^
 and Trices �T
� ,ence� the full triTle�hurdle 
Qodel is sTecified as follo[s�

srprod = srprod (tc, hc, fc, ae, as, cc, az, p) 
srmrpos = srmrpos (tc, hc, fc, ae, as, cc, az, p) 
netsell = netsell (tc, hc, fc, ae, as, cc, az, p) 
netbuy = netbuy (tc, hc, fc, ae, as, cc, az, p)

;here� srTrod is a Finar] indicator of [hether a household is involved in sQall ruQinant Troduction� srQrTos is a 
QultinoQial indicator of the Qarket Tosition of the household �� ! net Fu]er� � ! autarkic� � ! net seller
� netsell is 
the net nuQFer of sQall ruQinants sold F] the household� and netFu] is the net nuQFer of sQall ruQinants FouKht 
F] the household� 8he net Uuantities of Fu]inK and sellinK are Qodelled seTaratel] as the effects of the riKht�hand 
side variaFles on these outcoQes Qa] Fe different �/e] et al� ����
� )\clusion restrictions are TossiFle so not all 
e\Tlanator] variaFles Qa] Fe included in each Qodel �&urke et al� ����
�

)stiQation
% household´s Qarket TarticiTation decision can Fe thouKht of as a three�staKe decision TroFleQ [here clearance 
froQ the Trevious staKe is reUuired for each successive staKe� 8he first staKe is Troduction decision �i�e� [hether to 
enKaKe in sQall ruQinant Troduction or not
� follo[ed F] the decision on Qarket Tosition �net Fu]er� autarkic and 
net seller
 for Troducers� 'onditional on the decision on Qarket Tosition� the last staKe is the decision on intensit] of 
Qarket TarticiTation either as net seller or as net Fu]er�

8he estiQates for the TaraQeters can Fe oFtained F] runninK a relevant seTarate reKression Qodel for each staKe 
�&urke et al� ����
� 7ince the deTendent variaFle at the first staKe is Finar]� a TroFit Qodel is used� *or the second 
staKe an ordered TroFit Qodel is used to estiQate the TaraQeters� *inall]� a loKnorQal reKression Qodel is estiQated 
to e\aQine the intensit] of Qarket TarticiTation for net sellers1� %ll estiQations are Qade usinK 7tata� version �� 
�7tata'orT� ����
�

;e used household laFour suTTl] as an e\clusion variaFle to estiQate the second�staKe Qodel since the availaFilit] 
of laFour is e\Tected to affect the decision of [hether or not to Troduce sQall ruQinants Fut not the decision on 
Qarket TarticiTation� ;e also used variaFles that Qeasure access to Qarket inforQation as e\clusion variaFles to 
estiQate the third�staKe Qodels� %ccess to inforQation can Fe considered as a fi\ed transaction cost factor� [hich 
affects onl] the decision on Qarket TarticiTation Fut not the intensit] of TarticiTation�

�    7ince [e could not find effective identification variaFles for net Fu]ers� [e onl] Tresent and discuss estiQation results for net sellers�
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(ata and descriTtive statistics
6esults are Fased on anal]sis of data froQ a surve] of ����� sQallholder households and ��� rural kebeles2 in the 
four hiKhland reKions of )thioTia �8iKra]� %Qhara� 3roQia and 7224
� 8en ^ones [ere selected for the stud] 
froQ [hich �� districts3 [ere identified� 8he stud] area accounts for aFout ����	 of the national area� ��	 of the 
national sheeT ToTulation and ����	 of the national Koat ToTulation4� *or saQTlinK TurToses� the stud] districts [ere 
stratified into �� aKro�ecoloKical ^ones� and farQ households [ere selected randoQl] Fased on TroTortional to si^e 
saQTlinK techniUue� (ata [ere collected on household characteristics� farQ oTerations� household asset o[nershiT� 
farQ characteristics includinK land holdinK� flock and herd si^e and structure� access to Th]sical and institutional 
infrastructure and household cash earninKs� 8he surve] [as conducted in ���� and referred to the ��������� 
Troduction season�

*eQale�headed households account for less than one fifth of the total households �8aFle �
� *eQale�headed 
households also account for aFout ��	 of those involved in sQall ruQinant Troduction� %QonK net sellers� ��	 are 
feQale�headed households�

*or those [ho enKaKed in sQall ruQinant Troduction� the averaKe herd si^e is aFout ���� aniQals� [ith corresTondinK 
averaKe si^es of ���� for net sellers and ���� for net Fu]ers� 1ore than t[o thirds of the sQall ruQinant stock are 
feQale aniQals� (urinK the Troduction ]ear� a household on averaKe lost aFout ��	 of its flock� Qainl] due to diseases� 
[hich accounted for aFout ��	 of the deaths� 3ther causes of sQall ruQinant deaths include aKeinK� inNuries due to 
accidents and Tredators�

0andholdinKs are sQall� at aFout ���� ha on averaKe� 8he value of household Th]sical assets� [hich include aKricultural 
tools� [ater cans� [ater TuQTs� [heelFarro[s� aniQal carts� QoFile Thones� radios� television� Fic]cles� Qotorc]cles 
and other Koods� Tack aniQals� Feehives and urFan TroTert]� is estiQated at )8& ������ �)thioTian Firr5
 and this 
sliKhtl] increases for sQall ruQinant Troducers� &ased on the larKe standard deviation� it looks as if household [ealth 
varied consideraFl]� %Fout ��	 of household heads are aFle to read and [rite� [ith ��	� ��	 and �	 of households 
havinK forQal schoolinK of �¯� ]ears� �¯� ]ears and Qore than � ]ears� resTectivel]�

�    % rural keFele is the lo[est adQinistrative unit in )thioTia and coQTrises of �¯� villaKes�%QonK the surve]ed districts� �� are intervention
�    districts of the 0ivestock and irriKated value chains for ethioTian sQallholders �0I:)7
 TroNect iQTleQented F] the International 0ivestock 
6esearch Institute �I06I
 in TartnershiT [ith other national and international orKani^ations to deQonstrate Qarket�oriented transforQation of 
sQallholder aKriculture in )thioTia� 8he reQaininK �� districts are control districts for iQTact evaluation� *or Qore inforQation� Tlease visit [[[�
lives�ethioTia�orK� 
�    8he national fiKures used to coQTute these TercentaKes e\clude the lo[land non�sedentar] ^ones of the %far and 7oQali reKions�
�    8he official e\chanKe rate of 97( � [as eUual to )8& ������� as of �� *eFruar] ����
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8aFle �� (istriFution of e\Tlanator] variaFles

)\Tlanator] variaFles
8otal households �2!����


1ean 7td� (ev�

Household characteristics
%Ke of household head (year) ����� �����

1ale�headed household (yes=1) ���� ����

(eTendenc] ratio ���� ����

2uQFer of [orkinK aKe household QeQFers �no�
 ���� ����

0and o[ned (ha) ���� ����

:alue of Th]sical assets6(ETB 1,000) ����� �����

,ousehold non�farQ incoQe (ETB 100) ���� �����

0arKe ruQinant herd si^e (no.) ���� ����

7Qall ruQinant ¾ock si^e (no.) � �

4roTortion of feQale aniQals in the sQall ruQinant ¾ock (%) � �

2uQFer of dead aniQals in the sQall ruQinant ¾ock � �

Head education 
2o forQal education (yes=1) ���� ����

� to � ]ears (yes=1) ���� ����

� to � ]ears (yes=1) ���� ����

1ore than � ]ears (yes=1) ���� ����

Access to services and infrastructure
(istance to nearest all�[eather road (walking minutes) ����� �����

(istance to nearest livestock Qarket (walking minutes) ����� �����

'redit use (yes=1) ���� ����

InvolveQent in e\tension TroKraQ for sQall ruQinants (yes=1, no=0) � �

%ccess to Qarket inforQation on sQall ruQinants (yes=1, no=0) � �

3[nershiT of radio (yes=1, no=0) ���� ����

Community characteristics
4oTulation densit] �Tersons�ha�
 ���� ����

%vailaFilit] of coQQunal Kra^inK land �ha�troTical livestock unit �809

 ���� ����

;aKe rate �)8&�hour
 ����� �����

%Kro�ecoloKical ^one ��!� if altitude is " ���� Q
 ���� ����

%Kro�ecoloKical ^one � �!� if altitude is �����¯����� Q
 ���� ����

%Kro�ecoloKical ^one � �!� if altitude is  ���� Q
 ���� ����

District prices7

7Qall ruQinant averaKe sellinK Trice �)8&
 ������ ������

0arKe ruQinant averaKe sellinK Trice �)8& �����
 ���� ����

%veraKe sellinK Trice of Futter �)8&�kK
 ������ �����

8he nearest all�[eather road and livestock Qarket are located on averaKe [ithin ����� and ����� Qinutes of [alkinK 
distance froQ a hoQestead� resTectivel]� %Fout ��	 of households took out an aKricultural loan durinK the ]ear� 2ot 
surTrisinKl]� aFout t[o thirds of sQall ruQinant Troducers are located in the hiKher altitude areas [here the altitude 
ranKes froQ ����¯���� Qiles aFove sea level and [here the annual rainfall ranKes froQ ��� QQ to Qore than ���� 
QQ� In the stud] area� cattle �o\en
 and dair] Troducts �Futter
 reTresent Totential alternative sources of incoQe to 

�    8hese are district level averaKes of oFserved Trices collected in the surve]�
�    )\cludinK sQall and larKe ruQinants�
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sQall ruQinant Troduction� 8hus� in addition to the Trice of sQall ruQinants� district Qarket Trices of Futter and o\en 
are included in the anal]sis�

6esults and discussion
8his section first Tresents estiQation results for the triTle�hurdle Qodel consistent [ith the choice Qodels outlined 
earlier� 8o identif] the Qarket Tosition Qodel� [e iQTosed an e\clusion restriction on the household laFour suTTl] 
variaFle� [hich is found to Fe statisticall] siKnificant in the Troduction decision eUuation �4!�����
 Fut not in the 
Qarket Tosition eUuation �4!�����
� 8hen� in order to check [hether the error terQs in the first and second staKes 
are conditionall] uncorrelated� a standard t�test is used on the coefficient estiQate of the I16��  ;e failed to reNect 
the null h]Tothesis that the coefficient estiQate for I16� is not different froQ ^ero �4!�����
� and I16� is e\cluded 
froQ the second�staKe estiQation on Qarket TarticiTation�

7iQilarl]� to identif] the Qarket intensit] Qodel� [e used access to Qarket inforQation variaFles �o[nershiT of radio 
and access to sQall ruQinant Qarket inforQation
 follo[inK +oet^ �����
� [ho arKues that inforQation costs are 
fi\ed transaction costs that influence Qarket entr] Fut not intensit] of Qarket TarticiTation� 8he ;ald test of the 
h]Tothesis that the coefficients of the t[o variaFles are Nointl] eUual to ^ero is reNected in the Qarket TarticiTation 
eUuation �\2 ! ����� � deKrees of freedoQ� 4 ! �����
� 2evertheless� [e fail to reNect the saQe null h]Tothesis in the 
intensit] of TarticiTation eUuation for net sellers * ��� ����
 ! ������ 4 ! ������ indicatinK that these t[o variaFles can 
Fe used to identif] the intensit] of TarticiTation eUuation for net sellers�

8o test [hether the error terQs in the second and third staKes for net sellers are uncorrelated� a standard t�test is used 
on I16Cs for net sellers� ;e failed to reNect the null h]Tothesis that coefficient estiQates for I16Cs are not statisticall] 
siKnificantl] different froQ ^ero �4 ! �����
� 8hus� I16Cs is e\cluded froQ the reKression eUuation for net sellers�

6eKression results of the first� second and third staKes �for net sellinK onl]
 are Kiven in 8aFle �� 8he TroFit Qodel for 
Troduction decision correctl] Tredicts ����	 of the cateKorical outcoQes� 8he overall TercentaKe correctl] Tredicted 
F] the ordered TroFit Qodel of discrete Qarket TarticiTation is aFout ��	� 8he 6�sUuared for the loK�linear Qodel 
�continuous values
 of net sellers is aFout �����

8aFle �� 1odel estiQates for Troduction� Qarket Tosition and voluQe of sales�Turchases in sQall ruQinant 
Troduction in )thioTia
)\Tlanator] variaFles 4roduction 

�7taKe �

1arket Tosition 
�7taKe �


2et sales 
�7taKe �


,ousehold characteristics
%Ke of household head �year) �������� 

������

������ 
������


������ 
������


%Ke of household head sUuared �year) ���������� 
������


������ 
������


������� 
������


1ale�headed household �yes=1, no=0) ��������� 
������


������� 
������


������ 
������


(eTendenc] ratio ������ 
������


������ 
������


������ 
������


2uQFer of [orkinK aKe household QeQFers 
(no.)

��������� 
������


¯ ¯

0and o[ned �ha) ���������� 
������


������� 
������


������
 
������


,ousehold [ealth (ETB 1,000) ������� 
������


������� 
������


������ 
������


,ousehold non�farQ incoQe �ETB 100) ������� 
������


������ 
������


������ 
������


0arKe ruQinant herd si^e �no.) ��������� 
������


���������� 
������


��������� 
������


7Qall ruQinant ¾ock si^e �no�

¯

��������� 
������


��������� 
������
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)\Tlanator] variaFles 4roduction 
�7taKe �


1arket Tosition 
�7taKe �


2et sales 
�7taKe �


7Qall ruQinant ¾ock si^e sUuared �no.)
¯

���������� 
������


���������� 
������


4roTortion of feQale aniQals �%)
¯

���������� 
������


���������� 
������


2uQFer of dead aniQals
¯

��������� 
������


���������� 
������


Head education
� to � ]ears �yes=1, no=0) ������ 

������

������ 
������


������� 
������


� to � ]ears �yes=1, no=0) ������ 
������


������ 
������


������� 
������


1ore than � ]ears (yes=1, no=0) ������� 
������


������ 
������


������� 
������


Access to services and infrastructure
(istance to nearest all�[eather road �walking 
minutes)

�������� 
������


������ 
������


������ 
������


(istance to nearest livestock Qarket �walking 
minutes)

������� 
������


��������� 
������


������ 
������


'redit use �yes=1, no=0) ��������� 
������


������ 
������


������� 
������


InvolveQent in e\tension TroKraQ �yes=1, no=0)
¯

������ 
������


������� 
������


%ccess to Qarket inforQation �yes=1, no=0)
¯

������� 
������


¯

3[nershiT of radio �yes=1, no=0) ��������� 
������


��������� 
������


¯

Community characteristics
4oTulation densit] �persons/ha.) ���������� 

������

������ 
������


������ 
������


+ra^inK land �ha/TLU) �������� 
������


������ 
������


������ 
������


;aKe rate �ETB/hour) ��������� 
������


��������� 
������


���������� 
������


%Kro�ecoloKical ^one ��=1 if altitude is > 2300 
m)

��������� 
������


�������� 
������


��������� 
������


%Kro�ecoloKical ^one � �=1 if altitude is 1,500–
2,300 m)

��������� 
������
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�������� 
������


District prices
7Qall ruQinant averaKe sellinK Trice �ETB 100) ������ 

������

������ 
������


������� 
������


0arKe ruQinant averaKe sellinK Trice �ETB 1,000) ������ 
������


������ 
������


��������� 
������


%veraKe sellinK Trice of Futter �ETB/kg) ������ 
������


�������� 
������


���������� 
������


Constant ���������� 
������


������ 
������


Ancillary parameters
Constant cut1 ���������� 

������


Constant cut2 ������ 
������


I16CF

4ercent correctl] Tredicted�Koodness of fit ����	 ����	 �����	

3Fservations 4,618 2,442 1,208

2ote� 4�values in Tarentheses� ��� T ����� �� T ����� � T ���
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;e find that household aKe has a TaraFolic relationshiT [ith involveQent in sQall ruQinant Troduction [ith the 
neKative effect kickinK in at aKe ��� [hich is aFout the saQe as the averaKe aKe in the saQTle households� % ���]ear�
old �the ��th Tercentile
 farQer has a ����	 TroFaFilit] of involveQent in sQall ruQinant Troduction coQTared to 
a ���]ear�old� [ho has a TroFaFilit] of ����	� 8his is TroFaFl] Fecause ]ounKer households have relativel] liQited 
access to other Troductive resources such as croT land �&e^u and ,olden ����
 and� as such� [ould tend to deTend 
on aKricultural activities that reUuire less land� such as sQall ruQinant Troduction�

8he averaKe TroFaFilit] of a Kiven feQale�headed household FeinK a sQall ruQinant Troducer is ��	� as coQTared 
to ��	 for an other[ise siQilar Qale�headed household� 8his is in aKreeQent [ith the findinK of (uku et al� �����
 
in +hana� %ccess to credit also has a statisticall] siKnificant and Tositive effect on the TroFaFilit] of enKaKinK in sQall 
ruQinant Troduction�

)ducation� as source of To[er to Trocess and interTret inforQation� and o[nershiT of a radio as a source of 
inforQation seeQ to encouraKe enKaKeQent in sQall ruQinant Troduction� ,ouseholds [ho keeT larKe ruQinants are 
also Qore likel] to keeT sQall ruQinants� suKKestinK that there is coQTleQentarit] in Troduction Fet[een the t[o 
enterTrises� such as in Kra^inK Fehaviour �7ch[art^ ����
�

4oTulation densit] detracts froQ involveQent in sQall ruQinant Troduction� %n increase of one standard deviation in 
ToTulation densit] �three Tersons Ter ha
 decreases the TroFaFilit] of TarticiTatinK in sQall ruQinant Troduction F] 
��� TercentaKe Toints� 8he neKative effect of ToTulation densit] on sQall ruQinant Troduction Qa] Fe due to its effect 
on land deKradation and thus the availaFilit] and Troductivit] of Kra^inK and Fro[sinK resources �7iFanda et al� ����
�

%s e\Tected� households [ith sQaller farQ land si^es are Qore likel] Fe enKaKed in sQall ruQinant Troduction� 
indicatinK that those households [ho face shortaKe of land are likel] to diversif] a[a] froQ land�Fased enterTrises 
�&arrett et al� ����
� *or e\aQTle� an increase of land si^e F] one standard deviation ����� ha
 decreases the 
TroFaFilit] of enKaKinK in sQall ruQinant Troduction F] aFout ��� TercentaKe Toints�

(esTite the coQTleQentarit] Fet[een larKe ruQinants and sQall ruQinants in Troduction� the t[o enterTrises seeQ 
to Fe suFstitutes as sources of cash incoQe to the household� ,ouseholds [ith larKe cattle o[nershiT are Qore 
likel] to Fe autarkic than to Fe net sellers and are Qore likel] to Fe net Fu]ers than to Fe autarkic� IncoQe froQ 
larKe ruQinants Qa] also Fe used to Turchase sQall ruQinants� either for consuQTtion or as an investQent� ;e also 
find a neKative relationshiT Fet[een sales voluQe for a Kiven net seller and nuQFer of larKe ruQinants� ,o[ever� the 
averaKe Tartial effect of inflo[ of larKe ruQinants on the unconditional e\Tected value of net sales [as found to Fe 
Tositive� at ���	 for each additional larKe ruQinant that Noins the farQer´s herd�

%s e\Tected� sQall ruQinant flock si^e and structure have a stronK and statisticall] siKnificant effect on the Qarket 
TarticiTation decision as [ell as voluQe of sales� % household [ith a larKer sQall ruQinant flock is Qore likel] to 
Fe autarkic than a net Fu]er and Qore likel] to Fe a net seller than autarkic� ;an]oike et al� �����
 found a siQilar 
result in northern 7oQalia for sQall ruQinants and 0uFunKu �����
 for cattle in >aQFia� *lock si^e does have a 
Uuadratic effect on Qarket TarticiTation� [here the neKative effect sets in at �� head of aniQals� under the current 
Troduction s]steQ� 8he turninK Toint flock si^e is alQost five tiQes the averaKe flock si^e� sho[inK that the current 
flock si^e is suFoTtiQal to TroQote Qarket TarticiTation of households� holdinK other factors constant� 8he averaKe 
TroducinK household in our saQTle has a ��	 TroFaFilit] of FeinK a net sellinK household if its flock si^e is three �the 
��th Tercentile
� as coQTared to a ��	 TroFaFilit] for a flock si^e of �� �the ��th Tercentile
� *lock si^e also has a 
Uuadratic effect on net sellinK� [here the turninK Toint flock si^e is �� aniQals� )ach additional aniQal that Noins the 
herd increases the voluQe of unconditional e\Tected sales F] ��� 	� 8hese results stronKl] indicate that increasinK 
flock si^e needs attention in efforts aiQed at TroQotinK Qarket�oriented transforQation of the sector�

6esults also sho[ that the TroTortion of feQale aniQals in the flock is siKnificantl] neKativel] associated [ith Qarket 
TarticiTation� +iven that a household is enKaKed in sQall ruQinant Troduction� a t]Tical household [ith a third of its 
flock si^e ��th Tercentile
 FeinK feQale aniQals has aFout ��	 TroFaFilit] of FeinK a net seller� as coQTared to a ��	 
TroFaFilit] if feQale aniQals account for three fourths ���th Tercentile
� 7iQilarl]� aQonK net sellers� TroTortion of 
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feQale aniQals has neKative effect on the nuQFer of aniQals sold� 3ur results Tredict that on averaKe a �� TercentaKe 
Toint increase in TroTortion of feQale aniQals decreases the unconditional e\Tected nuQFer of sQall ruQinant sales 
F] aFout ���	� 8his is Fecause feQale aniQals are Qainl] keTt for reTroduction TurToses �;an]oike et al� ����
�

%niQal death� like[ise� e\erts a neKative effect on the ordered Qarket TarticiTation variaFle� 8he Qore aniQal death 
a flock suffers in a Teriod� the Qore likel] it is to Fe autarkic than a net Fu]er and the Qore likel] to Fe autarkic than 
a net seller� 8he neKative effect also e\tends to the net sellers� [here each additional aniQal death leads to an ���	 
decrease in the nuQFer of aniQals sold�

%lthouKh FeinK further a[a] froQ Qarkets or all�[eather roads favours sQall ruQinant Troduction� conditional on 
FeinK a Troducer� distance to Qarket detracts froQ FeinK a net seller over FeinK autarkic or net Fu]er� 8he averaKe 
TroducinK household in our saQTle [ould have a ��	 TroFaFilit] of FeinK a net sellinK household if the [alkinK 
distance to the nearest livestock Qarket [ere �� Qinutes ���th Tercentile
� as coQTared to a ��	 TroFaFilit] if the 
livestock Qarket [ere located soQe t[o hours a[a] ���th Tercentile
� 8his is TroFaFl] Fecause reQote villaKes offer 
less oTTortunit] for off�farQ eQTlo]Qent �6enko[ et al� ����
 and� as such� enKaKeQent in sQall ruQinant Troduction 
FecoQes an attractive livelihood diversification strateK]� ;e do not find a statisticall] siKnificant relationshiT Fet[een 
sales voluQe for a Kiven net seller and distance to a livestock Qarket�

InvolveQent in sQall ruQinant�focused e\tension services increases voluQe of net sales F] ��	� all else eUual� 8his 
is consistent [ith other studies [here e\tension services have Feen linked [ith Qarket orientation in develoTinK 
countries �,ollo[a] et al� ����� 0erQan ����
� 8his suKKests the Totential Tositive effect of e\tension services in 
TroQotinK Qarket TarticiTation of households�

;e find that household decision to enKaKe in sQall ruQinant Troduction� Qarket TarticiTation and intensit] of Qarket 
TarticiTation in the sQall ruQinant Qarket are not affected F] the Trice of sQall ruQinants� suKKestinK that sQall 
ruQinant Troduction is not Trice resTonsive� 7Qall ruQinant Troducers Qa] Fe sellinK aniQals TriQaril] Fecause of 
cash needs [hile Qarket�oriented Troduction is lo[ �/ocho et al� ����
� &utter Trice has a neKative effect on Foth 
Qarket TarticiTation and intensit] of TarticiTation� suKKestinK that Futter is considered a suFstitute source of cash 
incoQe for households� ;e find a Tositive association Fet[een Trices of larKe ruQinants and voluQe of sQall ruQinant 
sales� TerhaTs Fecause cash Troceeds froQ the sale of sQall ruQinants is used to invest in larKe livestock� In a Trevious 
stud] in eastern )thioTia� it [as oFserved that involveQent in sQall ruQinant fatteninK [as used as a steTTinK stone to 
larKe ruQinant fatteninK �+eFreQedhin et al� ����
�

'onclusion and iQTlications
(esTite the Tolic] and oTerational direction of sQallholder coQQerciali^ation Tursued F] the +o) for over a decade 
no[� the sQall ruQinant sector has seen little transforQation to date� 8he sluKKish Qarket�oriented transforQation 
of the sQall ruQinant sector reUuires an eQTirical anal]sis of the factors influencinK household decisions in the 
Troduction and QarketinK of sQall ruQinants� 7uch anal]sis [ould inforQ Tolic]QakinK and develoTQent Tractice to 
facilitate the transforQation Trocess� 8his TaTer is an atteQTt to resTond to the need for Fetter understandinK of 
sQall ruQinant Troduction and QarketinK in )thioTia�

9sinK a cross sectional data set froQ ����� households in the hiKhlands of )thioTia� [e estiQated a triTle�hurdle Qodel 
to anal]se the deterQinants of household decision to enKaKe in sQall ruQinant Troduction� their Qarket Tosition as 
net Fu]ers� autarkic or net sellers� and the voluQe of sales for net sellers�

;e find that sQall ruQinant Troduction is Treferred F] ]ounKer households [ith liQited access to land� iQTl]inK 
that tarKetinK ]ounK TeoTle and the landless for Qarket�oriented sQall ruQinant Troduction Qa] serve as a source 
of eQTlo]Qent and incoQe for such seKQents of the ToTulation� 8he Kra^inK and Fro[sinK s]steQ of sQall ruQinant 
Troduction and QanaKeQent also seeQ to Trovide Fetter coQTarative advantaKes to Qale�headed households than 
to feQale�headed households� suKKestinK that a chanKe in Troduction Tractice Qa] Fe needed to Qake feQale�headed 
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households Feneficiaries of the sector� Introduction and TroQotion of ^ero Kra^inK can Fe one oTtion� %ccess to 
credit encouraKes enKaKeQent in sQall ruQinant Troduction� suKKestinK that liUuidit] constraint is an iQTortant Farrier 
to overcoQe in TroQotinK Qarket�oriented sQall ruQinant Troduction�

%lthouKh larKe and sQall ruQinants seeQ to Fe coQTleQentar] in Troduction� the] tend to Fe suFstitutes as sources 
of cash incoQe to the household� 7Qall ruQinant flock si^e is an iQTortant deterQinant of Qarket Tosition and 
voluQe of sales� [ith the likelihood of FeinK a net seller continuousl] increasinK uT to a flock si^e of �� aniQals� 
coQTared [ith the averaKe flock si^e of ���� 1oreover� net sellinK households [ith larKer sQall ruQinant flock si^e 
are Qore likel] to sell Qore� sho[inK that the current flock si^e is suFoTtiQal to TroQote a Qarket�oriented sQall 
ruQinant sector� 8he insiKht Kained froQ the effect of flock si^e on QarketinK Fehaviour of households is reinforced 
F] the neKative effect of aniQal deaths on Qarket Tosition and voluQe of sales� 8hese results iQTl] iQTroveQents in 
fertilit]� Troductivit]� QanaKeQent to iQTrove Kro[th rates and disease control to reduce ]ounK Qortalit] are crucial 
reUuireQents in the sector�

;e find that sQall ruQinant Troduction in the hiKhlands of )thioTia is not Trice resTonsive� suKKestinK that sQall 
ruQinant Troducers Qa] Fe sellinK aniQals TriQaril] Fecause of cash needs� [hile Qarket orientation is lo[� 8he 
neKative effect of Futter Trices on Qarket Tosition and voluQe of sales of sQall ruQinants indicate that households 
consider the t[o Troducts as suFstitute sources of cash incoQe� 8he Tositive association Fet[een Trices of larKe 
ruQinants and voluQe of sQall ruQinant sales sho[s that cash Troceeds froQ the sale of sQall ruQinants is used to 
invest in larKe livestock�

%ckno[ledKeQent
;e are Krateful to the +loFal %ffairs 'anada for the financial suTTort� ;e are also deeTl] Krateful to the Qan] 
farQers [ho Tatientl] and [illinKl] resTonded to our nuQerous Uuestions�
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