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%Fstract
8he TurTose of this stud] is to anal]se the do[nstreaQ cattle suTTl] chain and cattle farQers´ QarketinK Fehaviour 
and decisions in &ots[ana� 8he stud] sheds soQe liKht on the e\istinK Uuestion of [h] sQallholder cattle farQers 
in &ots[ana Qake relativel] little use of the &ots[ana Qeat coQQission livestock Qarkets� the onl] entit] allo[ed 
to e\Tort Feef� % transaction cost aTTroach �8') is aTTlied to a surve] of livestock farQers froQ three districts� 
[hich reTresent diverse aKro�ecoloKical ^ones of &ots[ana� 3ur anal]sis confirQs the h]Tothesis that transaction 
costs in the forQ of inforQation and search� neKotiation and FarKaininK� and QonitorinK and enforceQent costs Tla] 
a siKnificant role in influencinK the do[nstreaQ cattle suTTl] chain and QarketinK Fehaviour of sQallholder cattle 
farQers in &ots[ana� 8he stud] has Totential Tolic] iQTlications that helT Tolic]�Qakers [hen desiKninK Tolicies that 
iQTrove aKricultural Qarket structures and TroQote Qarket TarticiTation�
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Introduction
0ivestock Troduction is the Qost iQTortant aKricultural sector in &ots[ana and Tla]s a siKnificant role aQonK rural 
livelihoods and the econoQ]� contriFutinK Qore than ��	 to the aKricultural Kross doQestic Troduct �+(4� It is also 
a siKnificant foreiKn e\chanKe earner [ith direct linkaKes to doQestic sectors� ranKinK froQ rural suTTl] and urFan 
deQand of cattle to finance �7tatistics &ots[ana ����� van )nKelen et al� ����� 3ver the ]ears� different stakeholders� 
includinK the KovernQent of &ots[ana� have Tut in Tlace different Qeasures in an atteQTt to iQTrove the cattle 
industr]� Troductivit]�enhancinK Qeasures� infrastructural develoTQent and iQTrovinK Qarkets� IQTroveQent of 
the livestock sector is vie[ed as one of the Totential [a]s to increase rural household incoQes� create sustainaFle 
NoFs and investQent oTTortunities for the rural ToTulation and drive econoQic diversification a[a] froQ a Qineral� 
deTendent econoQ]� (esTite these Tolic] efforts� there is evidence that Feef Troductivit] and TrofitaFilit] have Feen 
declininK due to QisQanaKeQent and the inefficient oTerations of aFattoirs� cattle QarketinK arranKeQents and farQers 
�&ahta and &aker ����� &ahta and 1aloTe ����� 8eQoso et al� ����� )ven [orse� desTite the fact that &ots[ana Feef 
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enNo]s Treferential Qarket access in the )uroTean 9nion �)9� there has Feen a decline and staKnation in Feef e\Torts� 
to the e\tent that it has failed to fulfil its )9 Feef Uuota1 �van )nKelen et al� �����

8herefore� anal]sis of e\istinK Troduction and QarketinK structures� the role of transaction costs and e\istinK 
Tartners is vital to understand farQers´ constraints in cattle Troduction and QarketinK� and e\Tected to Trovide useful 
inforQation on ho[ to iQTrove the s]steQ� ,o[ever� so far Qost of the attention has focused Qainl] on the factors 
constraininK Troduction and farQ Troductivit]�TrofitaFilit] �e�K� &ahta and 1aloTe ����� 8eQoso et al� ���� and little 
atteQTt has Feen Qade to investiKate the constraints to cattle QarketinK in &ots[ana� 4ast studies that investiKated 
the role of transaction costs in cattle Qarket TarticiTation in &ots[ana include 2khori ����� and 1QoTel[a and 
7eleka ������ 8he studies found that hiKh transaction costs� such as distance to Qarket� Qarket inforQation and 
sTeed of Ta]Qent� affect cattle QarketinK decisions �includinK choice of Qarket outlets of cattle farQers in &ots[ana� 
4roducers´ QiniQal level of sales is also associated [ith TrevailinK hiKh transaction costs� for e\aQTle� farQers often 
coQTlain aFout inadeUuate aniQal transTort� dela]s in issue of aniQal identification�related TerQits and slo[ Ta]Qents 
�&ahta et al� ����� ,o[ever� the Qain dra[Fack of such studies is that their anal]sis eQFedded transaction cost usinK 
onl] fe[ Tro\] variaFles� *urtherQore� these studies have neither investiKated QarketinK outlets for cattle farQers nor 
e\aQined the transaction costs associated in farQers´ decision to sell their cattle in a Tarticular QarketinK outlet�

8ransaction costs are considered Farriers to efficient TarticiTation of resource�Toor sQallholders in different Qarkets 
�6andela et al� ����� ;oldie and 2uTTenau ����� 4roducers [ill not use a sTecific QarketinK channel [hen the value 
of usinK that Qarket channel does not at least coQTensate the costs of doinK so �1useQ[a et al� ����� In &ots[ana� 
cattle farQers [ho TarticiTate in the Qarkets tend to sell their aniQals Qainl] to Futcheries and the &ots[ana 1eat 
'oQQission �&1'2� ,o[ever� in recent tiQes� Qore and Qore sQallholder farQers are oTtinK to sell to the local 
Qarket rather than the &1' �7tatistics &ots[ana ����� ����� 8his QiKht reflect dissatisfaction F] farQers [ith Trices 
offered F] the &1' �.efferis ����� and transaction costs associated [ith inaccessiFilit] to Qarkets and hiKh costs of 
transTort to the &1' collection Toints are soQe of the FiKKest challenKes cattle Troducers in Qore reQote areas face 
�&ahta and 1aloTe ����� 8he transaction costs that Qarket channels iQTose on farQers are Felieved to affect such 
farQers´ decisions in choosinK a Tarticular QarketinK channel �;oldie and 2uTTenau ����� 8ransaction costs are also 
e\Tected to differ aQonKst households due to as]QQetries in access to assets� Qarket inforQation� e\tension services 
and reQunerative Qarkets �1akhura �����

3ur stud] seeks to understand [hat factors influence farQers´ decisions to choose a cattle QarketinK channel� ;h]
is Qarket TarticiTation so lo[ in soQe Qarket channels# ;hat are soQe of the transaction costs that the sQallholder
cattle farQers in &ots[ana face# 7Tecificall]� the oFNective of this stud] is to investiKate the role of transaction costs
in deterQininK Qarket TarticiTation of sQallholder cattle farQers in &ots[ana� 8his stud] Trovides an eQTirical Fasis
for identif]inK oTtions to increase the TarticiTation of sQallholders in livestock Qarkets in &ots[ana� 7uch anal]sis
QiKht helT Tolic]�Qakers [hen desiKninK Tolicies that TroQote Qarket TarticiTation and hence iQTrove aKricultural
develoTQent� IQTroveQent of Qarkets and Qarket access could Tla] a crucial role in iQTrovinK aKricultural
develoTQent and reducinK Tovert] and food insecurit] �3uQa et al� ����� %ccordinK to &arrett ������ eQTirical
evidence indicates that interventions directed at iQTrovinK facilitation of sQallholder orKani^ation� reducinK the costs
of interQarket trade and iQTrovinK access of Toorer households to iQTroved technoloKies and assets are crucial to
stiQulatinK Qarket TarticiTation and reducinK Tovert] aQonK sQallholder farQers�

In this stud]� [e eQTlo] a transaction cost econoQics �8') aTTroach to a cross sectional farQ�level data3 as the 
8') aTTroach allo[s us to e\Tlain the use of t[o Qain cattle Qarkets F] livestock farQers in &ots[ana� 1an] studies 
�e�K� %lene et al� ����� 1akhura ���� have used the usual transaction cost anal]sis� [hich is tailored to understand 
onl] [h] soQe farQers are net sellers� net Fu]ers or autark]� (eTartinK froQ such an aTTroach� the current stud] is 

�    9nder the )conoQic 4artnershiT %KreeQent �)4% the )9 has full] oTened its Qarket of half a Fillion TeoTle to alQost all e\Torts �e\ceTt arQs 
and aQQunition froQ 7%(' )4% Tartners� free of Uuotas and duties� *or &ots[ana� this Qeans Uuota�free e\Tort of Feef to the )9 �)9 �����
�    8he &1' is a KovernQent Tarastatal enterTrise that has QonoTol] riKhts over the Turchase of cattle for e\Tort and the sale of e\Torted Feef�
�    8he 7Qallholder 0ivestock 'oQTetitiveness 4roNect is an %'I%6�funded TroNect iQTleQented F] the International 0ivestock 6esearch Institute 
�I06I in TartnershiT [ith the &ots[ana 1inistr] of %Kriculture ś (eTartQent of %Kricultural 6esearch�
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a case of net seller households that face different transaction costs [hen accessinK various Qarket channels� In such 
a situation� the decision to[ards sellinK in a Tarticular Qarket channel is affected F] the QaKnitude of the transaction 
costs the Qarket outlet iQToses on theQ� It is e\Tected that Troducers [ill not use a Tarticular channel [hen the 
cost of usinK that Qarket out[eiKhs the value it can TossiFl] offer� 8he assertion is that in the aFsence of institutions 
that Kovern forQal e\chanKe� oTTortunistic Fehaviour of other chain actors is e\Tected to raise transaction costs� 
[hich in turn leads to the iQTerfection of the cattle Qarket� differential Qarket Trices� 8herefore� QeasurinK 
transaction costs in such a Qarket is iQTortant froQ a Tolic] TersTective as reducinK transaction costs Qeans 
increasinK the links Fet[een Qarket channel actors� increased FarKaininK To[er and iQTroved Qarket access �;oldie 
and 2uTTenau �����

8he rest of the TaTer is orKani^ed as follo[s� 7ection t[o details the Qaterials and Qethods that are used to Qodel 
the transaction costs� % discussion of the results follo[s in 7ection three� 8he TaTer closes [ith a suQQar] of the 
Qain findinKs and Tolic] iQTlications in 7ection ��

1aterials and Qethods
8here is no[ a vast literature dealinK [ith Foth the theor] and eQTirical iQTlications of 8')� &oth the theoretical 
and eQTirical literature ackno[ledKes that transaction costs are detriQental for the oTerational efficienc] of Foth 
inTut and outTut Qarkets� 8ransaction costs in the forQ of inforQation costs� the costs associated [ith the search 
for tradinK Tartners� Th]sical infrastructure and the [a]s institutions are forQed� [hich includes enforceQent of 
contracts� are all likel] to influence QarketinK and suTTl] decisions F] households�

7tudies that endeavoured to Qeasure transaction costs in various Qarkets include� aQonK others� ,oFFs ������ +onK 
et al� ����� and ;oldie and 2uTTenau ������ *or instance� ,oFFs ����� used a 8oFit anal]sis aTTroach to Qeasure 
the iQTortance of transaction costs and their effect on vertical coordination in the 9/ cattle industr]� ,e identified 
the relative iQTortance of transaction costs that affect farQers´ decision to sell throuKh live�rinK auction and direct 
to Tackers� 0ike[ise� +onK et al� ����� recoKni^ed the iQTortance of transaction costs in the Qarket channel choice 
Fehaviour of Feef farQers in 'hina� 9sinK a siQilar aTTroach� ;oldie and 2uTTenau ����� found that transaction 
costs in the forQ of inforQation� neKotiation and QonitorinK and enforceQent costs are Trevalent and influenced 
Qarket channel choice of Fanana farQers in )thioTia�

+enerall]� farQers sell all� a TroTortion or none of their cattle throuKh a Tarticular QarketinK channel� %s Qentioned 
aFove� this stud] considers cattle sales to the Qain cattle QarketinK channels� the &1' and Futcheries� used F] livestock 
farQers in &ots[ana� 8he Uuestion is ho[ such decisions are Qade and [hich factors influence the QarketinK Fehaviour 
of farQers and their choice of a Tarticular cattle QarketinK channel� 8he h]Tothesis is that the farQers´ decision of 
[hether to sell to Futcheries or the &1' is influenced F] the transaction costs and household and farQ characteristics� 
%Tart froQ these t[o Qarket outlets� other QarketinK outlets in &ots[ana include feedlots and traders� [hich are not 
considered in this stud] since their contriFution is alQost neKliKiFle� 7oQe farQers also sell their cattle to individual 
Fu]ers� ho[ever� the Tlace of transaction is unclear as individuals could Qean neiKhFours and the transaction could 
involve an e\chanKe of aniQals� 8hus� the cattle sold to individuals are not considered in the anal]sis�

% t[o�liQit 8oFit Qodel

8o test the aFove h]Tothesis� a t[o liQit 8oFit Qodel is used as sTecified in 1addala ����� and ,oFFs ������ 8he 
t[o liQit 8oFit Qodel can Fe Tresented as�

]i
�!β´ \i+εi (1)

;here� ]i�! 0atent :ariaFle �unoFserved values for values  � and "� reTresentinK the Totential cattle sold throuKh 
Futcheries� <! vector of indeTendent transaction cost and farQer characteristics variaFles� Β ! vector of unkno[n 
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variaFles� and ɛi ! disturFance terQ assuQed to Fe indeTendentl] and norQall] distriFuted [ith ^ero Qean and
constant variance and i!����� ©n�

(enotinK ]i� �the TroTortion of cattle sold throuKh Futcheries [here the alternative is TroTortion�sold throuKh &1' 
as the oFserved deTendant �censored variaFle is�

(2)

In the current stud]� the deTendent variaFle reTresents a TroTortion of cattle sold throuKh Futcheries and the 
alternative is TroTortion�sold throuKh &1'� 8he forQer transactions are Qostl] directed F] Trice siKnals at the sTot� 
[hilst the latter� desTite the TossiFilit] of offerinK hiKher Trices� have various reUuireQents for Feef Troducts in terQs 
of [eiKht and Uualit] due to the do[nstreaQ reciTients �i�e� the )9 e\Tort Qarkets�

*ollo[inK ,oFFs ����� and +onK et al� ������ [e divide the transaction costs into three cateKories� inforQation� 
neKotiation and QonitorinK costs� InforQation costs are those incurred in the search for inforQation aFout Troducts� 
Trices� inTuts and Fu]ers and sellers F] forQs and individuals �+onK et al� ����� 2eKotiation costs are related to the 
Th]sical transaction and include neKotiatinK� and [ritinK contracts or Ta]inK for the services of an interQediar] to the 
transaction �+onK et al� ����� 8he last cateKor] of transaction costs arises after an e\chanKe has Feen neKotiated� 
%ccordinK to +onK et al� ������ this could involve QonitorinK the Fehaviour of a suTTlier or Fu]er to ensure that the 
terQs of the Tre�aKreeQent of the transaction are satisfied� ;e also include household characteristics variaFles that 
could Totentiall] satisf] the theoretical e\Tectations in the anal]sis of Feef cattle QarketinK Fehaviour�

(ata and stud] area
8o address the oFNective of this stud] [e use a cross�sectional farQ�level surve] collected in TartnershiT Fet[een the 
International 0ivestock 6esearch Institute �I06I� &ots[ana´s 1inistr] of %Kriculture and local authorities under the 
ausTices of the %ustralian 'entre for International %Kricultural 6esearch �%'I%6 funded research TroNect 
'oQTetitive sQallholder livestock in &ots[ana� 8he surve] [as carried out aQonK livestock farQers in three districts 
�7outheast� 'hoFe and 'entral of &ots[ana� reTresentinK diverse aKro�ecoloKical ^ones of the countr]� % Qulti�staKe 
cluster �area saQTlinK aTTroach �,orTTila and 4eltonen ���� [as used to select a saQTle froQ the ToTulation� *irst� 
the 'entral district �&ots[ana´s larKest district [as divided into four suF�districts to account for the differences in 
farQinK s]steQ� ecoloK] and soil t]Te� to forQ si\ clusters� 8hen� [ithin a cluster� e\tension areas4 [ere randoQl] 
selected froQ lists of all e\tension areas� takinK into account the Keneral distriFution of cattle in the stud] area� 
7uFseUuent staKes involved a randoQ selection of crushes5 or saQTle of locations� froQ [hich a nuQFer of farQers 
[ere randoQl] selected� 8he suQQar] statistics of the data are discussed in 7ection ��� �and Qore details can Fe 
found in &ahta et al� ������

6esults and discussion
7uQQar] statistics
8aFle � Tresents a suQQar] of descriTtive statistics on the surve]ed households� ,ousehold heads [ere elderl] 
�averaKe aKe is ����� [ith rather lo[ levels of education �Qean ! ���� ]ears of schoolinK� ,ousehold heads are 

� )\tension areas are areas [ithin districts that are classified Fased on deliver] of aKricultural e\tension services�
�    2orQall] the veterinar] district offices keeT lists of farQers F] crushes� 8hus� a list of farQers [as Trovided F] crushes for each e\tension area 
in the resTective district�suF district�
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the ones resTonsiFle for the coordination of the household activities� hence their aKe and education level are crucial 
factors in deterQininK [hether the household Fenefitted froQ the e\Terience and kno[ledKe of an elder Terson or 
has to Fase its decisions on risk�takinK attitudes of ]ounKer farQers� %Fout �����	 of the households [ere Qale�
headed� iQTl]inK that feQale�headed households accounted for aFout �����	 of the saQTle� 'onsistent [ith data 
froQ 7tatistics &ots[ana ������ households tend to Fe sQall [ith a Qean of ���� Tersons Ter household� 8aFle � 
also indicates the farQ households´ access to coQQunication and transTortation facilities� aFout ��	 and �����	 of 
households o[ned radio and television� resTectivel]� 7urTrisinKl]� aFout ����� 	 of the surve]ed households had 
QoFile Thones� %ccordinK to 7aunders et al� ������ soQe of the Fenefits accruinK froQ the [idesTread adoTtion of 
inforQation and coQQunication technoloKies �I'8s in develoTinK countries include increasinK kno[ledKe of Qarket 
inforQation and iQTrovinK coordination of transTortation� 3n averaKe� a household had access to aFout ���� ha of 
croT land and keTt ����� cattle and a transTort eUuiTQent [orth &;4�� �������

8aFle �� 7ocio�econoQic anal]sis of the farQ households �2!���

:ariaFles 1ean 7td� )rr�

%Ke of household head �]ears ����� ����

+ender �	 Qale farQers ����� ����

)ducation of household head �]ears ���� ����

,ousehold si^e ���� ����

:alue of transTort eUuiTQent �Tula �������� �������

,ouseholds [ith QoFile Thone �	 ����� ����

,ouseholds [ith a 8: �	 ����� ����

,ouseholds [ith radio �	 ����� ����

:alue of Feef cattle outTut �4ula Ter ]ear �������� �������

8otal croT land area �hectares ���� ����

,erd si^e �Feef cattle eUuivalent6) ����� ����

*iKure � deTicts Qarket channels used F] the cattle farQers in the surve]ed districts� %Fout ���� 	 of the farQers 
sold their cattle to the Futcheries� ����	 to individual Fu]ers and ����	 to the &1' aFattoirs� [hilst the rest [ere 
sold to other Qarkets �i�e� traders� feedlots and Trivate slauKhter slaFs� retailers and suTerQarkets� 8hese findinKs 
are consistent [ith the 7tatistics &ots[ana ����� anal]sis� [hich sho[s that� coQTared to the ����s� farQers in 
&ots[ana tend to sell Qore of their livestock to the local Qarket than the e\Tort Qarkets� *iKure � sho[s the averaKe 
cattle Trices received froQ the Qarket channels used F] farQers� (esTite Qost of the farQers sellinK their cattle to 
Futcheries �see *iKure �� on averaKe� the &1' offers relativel] hiKh Trices �&;4  ������� �&ots[ana Tula Ter adult 
cattle� follo[ed F] traders �&;47 ������� Ter cattle� feedlots �&;4 �������� Ter cattle and Futcheries �&;4 
�������� Ter cattle� resTectivel]� Individual Fu]ers and other Qarket channels offered the lo[est averaKe Trice �&;4 
����� Ter cattle�

�    &eef cattle eUuivalents [ere coQTuted F] QultiTl]inK the nuQFer of cattle of various t]Tes F] conversion factors� *ollo[inK insiKhts froQ discus�
sions [ith the &1'� the conversion factors [ere calculated as the ratio of averaKe slauKhter [eiKht of different cattle t]Tes to the averaKe slauKhter 
[eiKht of a Qature Feef Full�
�    &;4 is the &ots[ana currenc] [ith the rate to 97( of &;4 � ! 97( ������ �*irst 2ational &ank of &ots[ana �*2& �����
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*iKure �� 1arket channels used F] cattle farQers in &ots[ana8

&ased on *iKures � and �� [e [ould e\Tect a correlation Fet[een the Trice offered and the nuQFer of farQers sellinK 
to that Qarket� 8hat is� [e [ould e\Tect Qore farQers to sell their cattle to the &1' and traders than Futcheries� 
since on averaKe the] offer Fetter Trices� ,o[ever� inaccessiFilit] to Qarkets and hiKh costs of transTort to the &1' 
collection Toints are soQe of the FiKKest challenKes that sQallholder Feef Troducers in Qore reQote areas face �&ahta 
����� &ahta and 1aloTe ����� 8his Qeans Troducers [ill not choose a sTecific Qarket channel [hen the value of usinK 
that Qarket channel does not at least coQTensate the costs of usinK it� 8his QiKht e\Tlain [h]� desTite &1' offerinK 
hiKh Trices� Troducers still choose Qarkets such as Futcheries �close Tro\iQit] and lo[er transTort costs� and there is 
a TossiFilit] for Trice neKotiation and iQQediate Ta]Qent� as coQTared to &1' aFattoirs� 8he hiKh transaction costs� 
such as neKotiation costs and transTort costs �distance to the Qarket� Ta]Qent dela]s and FarKaininK To[er that coQe 
[ith sellinK to the &1' aFattoirs discouraKe farQers froQ accessinK that Qarket channel �1QoTel[a and 7eleka ����� 
7iQilarl]� &ahta and &auer ����� have sho[n that aQonK sQallholder cattle Troducers in 7outh %frica� distance to the 
Qarket reduces Qarket TarticiTation� %lso� in order to sell to the &1' aFattoirs� there are certain coQTliances that 
aniQals have to Qeet such as health status� cold dress Qass �'(1� Krade and other reKulations that have Feen iQTosed 
F] the )9 countries �the &1' e\Torts the QaNorit] of its Troduce to this Qarket� hence hiKh transaction costs�

*iKure �� 'attle averaKe Trices �&;4 F] various Fu]ers

�    3ther Qarket channels include Trivate slauKhter slaFs� retailers and suTerQarkets�
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8aFle � sho[s the descriTtive results of inforQation search or e\ ante t]Te of transaction costs� 3ne asTect of 
inforQation costs is related to search costs in findinK Qarket�sTecific inforQation and Totential Fu]ers �;oldie 
and 2aTTenau ����� 3n averaKe aFout three fifths ������	 of the farQers in the stud] area had access to Qarket 
inforQation� a reason likel] to Fe associated [ith a siKnificant TercentaKe of households havinK access to televisions 
and radios [hich could Fe their sources of Qarket inforQation� 8aFle � also Tresents the lenKth of tiQe farQers had 
to [ait for veterinar] TroFleQs and the nuQFer of visits the] received froQ a veterinar] e\tension officer� *arQers 
had to [ait for aFout nine da]s [hen the] e\Terienced veterinar] TroFleQs� [hich is inconsistent [ith the annual 
nuQFer of visits the] had received �averaKe ! ���� froQ a veterinar] officer� %s stated aFove� it is ver] coQQon 
to see e\tension officers Qore TreoccuTied [ith the issuance of livestock QoveQent TerQits �Tart of the livestock 
identification tradinK s]steQ �0I87� 8his leaves e\tension officers [ith liQited tiQe for e\tension [ork such as 
assistinK farQers in identif]inK diseases and curinK�attendinK to sick aniQals� and introducinK ne[ technoloKies or 
orKani^ational Qodels for feed Troduction and utili^ation� 8he TroFleQs of huQan and Th]sical resources such as 
vehicles are e\acerFated durinK foot�and�Qouth disease �*1( vaccination caQTaiKns� durinK [hich e\tension officers 
are reUuired to rotate Fet[een reKions� leavinK the e\tension offices unQanned�

8aFle �� 8ransaction costs� inforQation and search �ex ante �2!���

:ariaFles 1ean 7td� )rr�

1arket inforQation �	 ����� �����

0enKth of tiQe [aitinK for helT [ith veterinar] 
TroFleQs �da]s ���� �����

2uQFer of e\tension visits �da]s ���� �����

8o fulfil the )9 e\Tort reUuireQents and Qaintain the Quch�needed )9 Qarket access� the QaNor e\Tort destination 
for &ots[ana´s Qeat� the KovernQent of &ots[ana introduced the 0I87 that uses ruQen Folus� in ����� 8his [as an 
atteQTt to resTond to the )9 'ouncil (irective as the countr] could not fulfil the reUuireQent of the (irective usinK 
the traditional FrandinK s]steQ� 8he Folus s]steQ [as a coQTlete deTarture froQ the traditional ³hot iron´ FrandinK 
and ear taKKinK that have little or no deterrence to cattle thieves �van )nKelen et al� ����� 8he 0I87 identifies aniQals 
usinK ruQen Foluses [ith eQFedded 6*I( QicrochiTs to trace aniQals throuKhout the Troduction chain �&o[linK et 
al� ����� *urtherQore� each ruQen Folus is coded [ith the o[ner´s naQe� a Tersonal identification nuQFer� the Frand 
on the aniQal� the Tosition of the Frand� the se\ of the aniQal and the hide�coat colour of the aniQal� 8he location of 
the aniQal is uTloaded to an e\tension officers´ coQTuter and stored on the central dataFase in +aForone�

8aFle �� &arKaininK and neKotiation �durinK transaction

:ariaFles 1ean 7td� )rr�

8iQe sTent lookinK for Fu]ers �da]s ���� �����

*arQer has dedicated Fu]ers �	 ����� �����

(istance to Qarket �kQ ����� �����

1eQFershiT of orKani^ation �	 ����� �����

8iQe sTent on orKani^ation of Foluses �da]s ����� �����

8iQe sTent adQinisterinK Foluses �da]s ���� �����

Incidence of QisreadinK Foluses �	 ����� �����

4rovision of inforQation aFout aniQals sold �da]s ���� �����

%ccordinKl]� cattle sales TerQits Qust Fe oFtained froQ area veterinar]�e\tension officers to verif] the oriKin and 
aniQal health FackKround of cattle for sale� 4erQits are Fased on electronicall] readinK each aniQal´s Folus [hich� 
as Qentioned aFove� serves as the Qain identifier under the e\Tort traceaFilit] asTects of the aniQal identification 
s]steQ� 8he findinKs froQ 8aFle � sho[ that farQers had to sTend Fet[een �� and three da]s orKani^inK a Folus� 8he 
lonK Teriod of tiQe that farQers have to sTend orKani^inK Foluses for their aniQals could Fe due to the unavailaFilit] 
of Foluses in the Qarkets and shortaKes durinK insertion� 8his [as also a conclusion reached F] a stud] carried F] 
3ladele and 1onkhei ������
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1oreover� farQers had to [ait for three da]s to adQinister Foluses to Ket the sales TerQit and aFout ��	 reTorted 
the] had e\Terienced an incidence of QisreadinK Foluses� 8his is consistent [ith &ahta et al� ������ [ho reTorted the 
aFsence of the veterinar] officer or technical TroFleQs [ith Folus�readinK Qachines� [hich are often a QaNor TroFleQ 
that lead farQers to [ait for lonK Teriods �several Qonths´ dela]s [ere reTorted to Ket the TerQits� 8he farQers 
sellinK to the &1' Qarket had to [ait on averaKe aFout t[o da]s to Ket inforQation on the aniQals the] sold� *or 
sales outside the &1'�Qediated e\Tort s]steQs� [itnessinK of sales F] a villaKe chief is leKall] sufficient and sales are 
Fased on Qutual aKreeQent [ith the Fu]er �&ahta et al� ����� ,o[ever� this reTresents a lo[er�Triced sales channel 
�see *iKures � and � and one suFNect to sTeculative TurchasinK [hen farQers are keen to sell for cliQatic reasons� or 
[hen household cash flo[ reUuires it�

8aFle �� 8ransaction costs� QonitorinK and enforceQent �ex-post �2 ! ���

:ariaFles 1ean 7td� )rr�

'attle aKe as Fu]er ś Qain Uualit] reUuireQent

• 2ever 120

• 7oQetiQes 55

• %l[a]s 66

7Teed of Ta]Qent

• &utcher] ���� �����

• &1' 14 �����

8rust in Fu]er

• 2on�Ta]Qent F] a Fu]er is a risk �	 ���� �����

'ontract or aKreeQent [ith a Fu]er �	 ����� �����

8aFle � sho[s the variaFles that reflect transaction costs [ith reKard to QonitorinK and enforceQent �e\�Tost� 
'attle unsold due to aKe affected the enforceQent costs� [ith an averaKe of aFout three cattle FeinK unsold due to 
this factor� *or the variaFle that cattle aKe [as considered to Fe the Qain Uualit] reUuireQent F] the Fu]er� it [as 
assessed [hether the Fu]er never considered cattle aKe or considered it soQetiQes� or [hether the aKe [as al[a]s 
considered as the Qain Uualit] reUuireQent� %ccordinKl]� froQ the ��� surve] resTondents [ho TarticiTated in the 
Qarket and sold cattle� alQost half ���� farQers said cattle aKe [as not the Qain Uualit] reUuireQent that Fu]ers 
look for� 7iQilarl]� aFout an eUual TroTortion� �� farQers and �� farQers� resTonded that Fu]ers look for aKe of the 
cattle as the Qain Uualit] reUuireQent soQetiQes and al[a]s� resTectivel]� 8aFle � also sho[s that onl] �����	 of the 
farQers [ho TarticiTated in cattle Qarkets indicated that the] had dedicated Fu]ers� 8his is consistent [ith findinKs in 
8aFle � that farQers had to sTend on averaKe aFout a da] and a half lookinK for a Totential Fu]er� *arQers had to [ait 
t[o [eeks �aFout �� da]s to Ket Taid once the] had sold their cattle to the &1'� 8his could Fe one of the factors 
that discouraKe farQers [ho can sell their cattle to Futcheries that Ta] durinK the transaction or� as reTorted in 8aFle 
�� [ith an averaKe of four da]s�

7oQe transaction costs are iQTlicit and difficult to oFserve Fut also Tla] an iQTortant role in deterQininK the Qethod 
sellers select to Qarket cattle� 7uch IQTlicit costs are related to the level of trust Fet[een an individual Fu]er and 
seller [hen the] coQTlete individual transactions �&aile] and ,unnicutt ����� 8he trust variaFles that are considered 
for this stud] are related to availaFilit] of a contract or aKreeQent durinK transaction and the rate or risk of non�
Ta]Qent F] a Fu]er once a transaction has Feen Qade� %Fout ����	 of farQers reTorted that the] had siKned a 
contract or aKreeQent [ith the Fu]er [hen sellinK their cattle� 'onseUuentl]� onl] aFout �	 vie[ed non�Ta]Qent F] 
a Fu]er as a risk�

)conoQetric results

4araQeter estiQates of the 8oFit Qodel �eUuation � are found in 8aFle � and Trovide soQe useful insiKhts on the 
deterQinants of choice of cattle Qarket channels� 8he overall result suKKests that the TroTortion of cattle sold 
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throuKh Futcheries versus those sold to the &1'9 is influenced F] transaction costs related to inforQation and 
search� FarKaininK and neKotiations� and enforceQent and QonitorinK costs� %lthouKh coQTutinK QarKinal effects 
could Kive Qore insiKht into the QaKnitude of the effects of the statisticall] siKnificant transaction cost variaFles on 
the TroTortion of cattle sold throuKh Futcheries� this [as not TossiFle in this stud] due to the Tresence of soQe ^ero 
values of the oFserved transaction cost and household characteristics variaFles�

%QonK the inforQation costs variaFles� the coefficient of Trice inforQation [as found to have a neKative effect on the 
TroTortion of cattle sales throuKh the QarketinK channel of Futcheries� It can also Fe interTreted as havinK kno[ledKe 
on Trice inforQation of alternative Qarkets� thus the &1'� as it coQQonl] disseQinates Qarket inforQation to 
farQers� reduces the TroTortion of cattle sold throuKh Futcheries� 8his suKKests that the Kreater availaFilit] of Qarket 
inforQation at the Futcheries than at the &1' enaFles farQers to check on the sTot Trices the] receive vis�k�vis the 
TrevailinK Qarket Trices� hence� the Fest Trice that coQTensates transaction costs incurred� 8his helTs farQers not to 
receive Trices lo[er than the ones the] norQall] kno[� as the] Qa] decide to seek out alternative Qarket outlets and 
in the future Qa] neKotiate Qore forcefull] or tr] to iQTrove the Uualit] and Tresentation of their Troduce �;oldie 
and 2uTTenau ����� InforQation cost can also Fe estiQated F] the nuQFer of e\tension visits a farQer received 
in the Tast �� Qonths� 3ur results sho[ that the variaFle of e\tension visits had a Tositive influence on Qarket 
TarticiTation in Futcheries� 8his iQTlies that farQers in our stud] Qa] Fe rel]inK on e\tension officers to attain tiQel] 
and reliaFle Qarket Trice inforQation [hich then increases their FarKaininK To[er durinK a transaction� 8his� [ith 
the suTTort of [ell�develoTed Trice�transQission QechanisQs such as radio and television [hich the QaNorit] of the 
farQers �a third of our resTondents have access to� increases their aFilit] to discover Qarket Trice inforQation�

8aFle �� )QTirical results �2 ! ���

:ariaFles 10) �8oFit 7tandard error

*arQer have Trice inforQation ������� ������

)\tension visits in the last �� Qonths ����� ������

8iQe sTent transactinK� tiQe sTent lookinK for Fu]ers and arranKinK sales ����� ������

%deUuate nuQFer of Fu]ers ���� ������

(istance to coQQonl] used Qarket �������� ������

1eQFershiT in an] farQ KrouT ����� ������

8ransaction dela]� incidence of QisreadinK of Foluses ������� ������

+rade uncertaint]� Fu]ers look for aKe as a Uualit] attriFute ������ ������

7Teed of Ta]Qent ������� ������

8rust[orthiness �incidence of non�Ta]Qent F] Fu]ers ������ ������

)\istence of forQal contracts ���� ������

,erd si^e ����� ������

*arQer ś education ����� ������

*arQer ś aKe ����� ������

2eKotiation costs aTTear to also Tla] an iQTortant role in Qarket selection aQonK the cattle sQallholders in 
&ots[ana� Incidence of QisreadinK of Foluses and distance to coQQonl] used Qarket neKativel] influence the 
TroTortion of cattle sold to the Qarket� % lonK distance to the coQQonl] used Qarket F] farQers sho[ed a neKative 
effect on the TroTortion of sales throuKh Futcheries� 8hese coQQonl] used Qarkets are usuall] [here the Futcheries 
and &1' Fu] cattle after the] have Kone throuKh all insTections F] the veterinar] officials and Tolice officers certif]inK 
cattle o[nershiT� 8he aniQal identification�related issues are also found to siKnificantl] increase transaction costs in 
TarticiTatinK in Qarkets� Tarticularl] the &1' cattle Qarket channel� 8his QiKht e\Tlain [h] farQers in &ots[ana have 
Feen oTtinK for the Futcheries rather than &1' since the latter iQToses Qore Uualit] reUuireQents�

�    %lthouKh a siKnificant nuQFer of farQers sold their cattle to individual traders� such farQers are included in the econoQetric anal]sis onl] if the] 
sold their cattle to Futcheries or the &1'�
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;ith reKard to QonitorinK and enforceQent costs� sTeed of Ta]Qent and incidence of non�Ta]Qent F] Fu]ers had a 
Tositive influence on Qarket TarticiTation� %ccordinKl]� the coefficients of sTeed of Ta]Qent and incidence of non�
Ta]Qent F] Fu]ers �trust[orthiness increased the cattle transactions throuKh Futcheries� 8his iQTlies that farQers 
incurred fe[er QonitorinK and enforceQent transaction costs [hen sellinK to the Futcheries than to the &1'� %s 
Qentioned aFove� farQers had to [ait t[o [eeks to Ket Taid once the] had Qade transaction to the &1'� 4a]Qents 
froQ the &1' soQetiQes Ko Fe]ond t[o [eeks [hen financial circuQstances do not allo[ farQers to Fe Taid [ithin 
the scheduled tiQe� 8his could Fe one of the factors that discouraKe farQers froQ sellinK their cattle to the &1'� 
Tarticularl] at tiQes [hen farQers are desTeratel] lookinK for Qone] to cover their household e\Tenses�

+rade uncertaint] �i�e� the risk that cattle sold directl] to the &1' Qa] not Krade as e\Tected neKativel] influences 
TroTortion of cattle transactions throuKh Futcheries� 8his is consistent [ith the findinKs of &ahta et al� ������ [ho 
identified the factors [hich lead farQers to access distant Qarkets in search of Fetter Trices as lack of a[areness and 
inforQation aFout the Uualit] reUuireQents of Qarkets such as the &1'� 8his also leads to the reluctance of farQers 
to sell ]ounK aniQals or [eaners [hen &1' aKents collect aniQals froQ farQs�

8he three household characteristics variaFles°herd si^e� level of education and aKe ¯ do not have a siKnificant 
effect on Qarket channel TarticiTation� %ll three variaFles have neKative coefficients� [hich suKKests that a one�unit 
increase in each of the variaFles [ould have a neKative effect on the Futcheries Qarket channel� *or e\aQTle� a one�
unit increase in herd si^e is e\Tected to decrease the TroTortion sold throuKh Futcheries F] �	� 8here [ould Fe a 
corresTondinK increase in TroTortion sold to farQers´ TarticiTation in the &1' Qarket channel�

'onclusion and iQTlications
8his stud] has atteQTted to anal]se the do[nstreaQ cattle suTTl] chain and cattle farQers´ QarketinK Fehaviour and 
decisions F] eQTlo]inK 8')� 8he aTTlication of the 8') aTTroach allo[ed us to e\Tlain the factors that influence 
the do[nstreaQ cattle suTTl] chain and QarketinK decisions F] anal]sinK cattle sales to Futcheries and the &1'� the 
t[o Qain cattle Qarkets used F] livestock farQers in &ots[ana� 1arket TarticiTation decisions and transaction costs 
are found to Fe interrelated� 3ur eQTirical results shed soQe liKht on the e\istinK Uuestion of [h] sQallholder cattle 
farQers in &ots[ana Qake relativel] little use of &1' livestock Qarkets �the onl] entit] allo[ed to e\Tort Feef�

3ur anal]sis confirQs the h]Tothesis that transaction costs Tla] a siKnificant role in influencinK the QarketinK
Fehaviour of sQallholder cattle farQers in &ots[ana� 8he results suKKest that availaFilit] of Qarket or Trice
inforQation reduces� [hile e\tension visits increase� the TroTortion of cattle sales throuKh Futcheries� 8his QiKht
Fe helTed F] the fact that farQers attain tiQel] and reliaFle Qarket Trice inforQation froQ e\tension officers and
the inforQation disseQinated via such Qeans as radio and television� [hich a QaNorit] of the farQers �one third of
our resTondents have access to� 8he iQTlications of these results are that the institutions that atteQTt to reduce
inforQation costs Qa] have to Trovide farQers [ith Trice inforQation of other alternative Qarket channels� 8his then
increases their aFilit] to discover Qarket Trice inforQation and neKotiate Fetter� *urtherQore� the stud] confirQs
that the QarketinK environQent does still iQTose a nuQFer of neKotiation and FarKaininK costs� esTeciall] transaction
dela]s� distance to the nearest Qarket and QonitorinK costs �Krade uncertaint] on farQers�

8he neKotiation� FarKaininK and QonitorinK and enforceQent costs Qa] Trove Qore difficult to chanKe� therefore� 
Tarticular Qeasures should Fe directed to addressinK these transaction costs� 8o reduce the QonitorinK and 
enforceQent costs� the &1' Qa] consider fast�trackinK Ta]Qents to farQers� [hich in the lonK terQ Qa] Foost the 
trust Fet[een farQers and the &1'� IQTroveQent of vertical inteKration Fet[een the t[o sectors [ill Ko a lonK [a] 
in helTinK &ots[ana efficientl] use the lucrative )9 Qarket� +overnQent Tolicies that QiniQi^e the transaction costs 
of tradinK Fet[een cattle farQers and the &1' [ould also Fe ver] iQTortant in increasinK Qarket TarticiTation in that 
channel and iQTrovinK the do[nstreaQ cattle suTTl] chain tarKeted for e\Tort� [hich is [ell kno[n for its hiKh suTTl] 
fluctuations�
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%ckno[ledKeQents
8his stud] [as conducted as Tart of the 'oQTetitive sQallholder livestock in &ots[ana TroNect� funded F] the %'I%6 
and iQTleQented F] the I06I and the &ots[ana 1inistr] of %Kriculture´s (eTartQent of %Kricultural 6esearch� 8he 
assistance and collaForation of local district authorities� and e\tension aKencies in the 7outh )ast� 'entral and 'hoFe 
districts of &ots[ana is Kratefull] ackno[ledKed� as is the co�oTeration of farQ households selected for the surve]�
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