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INTRODUCTION
One of the growing agricultural sub-sectors, in developing

 
 

countries (DC), is livestock. Livestock accounts for a third of 
the total agricultural GDP in DC (2007). However markets in 
DC are less efficient compared to those in developed world 
(OECD), leading to economy underperformance. Market 
reforms policies have been introduced in many DC, especially 
in Africa either by their governments

 
or internationa

 
l 

organizations such WB and IMF since the 1980s. The goal of 
these reforms were to create a transparent and free market 
economy. In the last decade similar programs funded by

 
 

USAID have been introduced in some African countries to
 
 

create transparent markets in the livestock sector. Cases of 
livestock market information systems in Mali, Kenya, and

 
 

Tanzania are examined in this research. 

OBJECTIVE
This research examines cattle market integration in three 
developing countries of Mali, Kenya, and Tanzania. Cattle 
price discovery and leadership were as well studied. We 
used weekly cattle prices in the three case studies. Data in  
Mali were collected on 6 markets from November 2008 to 
September 2010. Data in Kenya were collected from June 
2006 to December 2009 on 6 markets while in Tanzania 
prices were collected on 4 markets from February 2006 to 
January 2010. 

THEORETICAL BACKGROUND
Competitive market and equilibrium: general   
equilibrium theory by Arrow and Debreu (1954) 
Role of information in economics (Stigler 1961; 
Stiglitz

 
1985)

Spatial equilibrium model and the Law of One   
Price 

METHODS

Error correction model:
ΔPt

 

= ΠPt-1

 

+      Гi

 

ΔPt-i

 

+ μ
 
+ et 

Vector autoregrression
VAR: xt

 

= A0

 

+ A1

 

xt-1

 

+ et

Innovation accounting

VMA:  Pt

 

=   

Directed acyclic graphs (DAG)

iti
i

eC −

∞

=
∑

0

∑
−

=

1

1

k

i

∑
−

=

1

1

k

i

CASE STUDIES

Mali Kenya

Tanzania

Mali cattle markets

Kenya cattle markets

Tanzania cattle markets

Innovation to

R
es

po
ns

e 
of

GOSSI GOSSI

KIDAL KIDAL

KONNA KONNA

NIAMANA NIAMANA

WABARIA WABARIA

KATI KATI

GOSSI

GOSSI

KIDAL

KIDAL

KONNA

KONNA

NIAMANA

NIAMANA

WABARIA

WABARIA

KATI

KATI

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

Innovation to

R
es

po
ns

e 
of

DAGORETTI DAGORETTI

NJIRU NJIRU

ISIOLO ISIOLO

GARSEN GARSEN

CHEPARERIA CHEPARERIA

GARISSA GARISSA

DAGORETTI

DAGORETTI

NJIRU

NJIRU

ISIOLO

ISIOLO

GARSEN

GARSEN

CHEPARERIA

CHEPARERIA

GARISSA

GARISSA

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0. 00

0. 25

0. 50

0. 75

1. 00

1. 25

1. 50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Innovation to

R
es

po
ns

e 
of

PUGU PUGU

IGUNGA IGUNGA

KISHAPU KISHAPU

MONDULI MONDULI

PUGU

PUGU

IGUNGA

IGUNGA

KISHAPU

KISHAPU

MONDULI

MONDULI

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00

0.25

0.50

0.75

1.00

1.25

1.50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 .00

0 .25

0 .50

0 .75

1 .00

1 .25

1 .50

Comparison of Most Exogenous Cattle Markets

Steps ahead (weeks)

E
xo

ge
ne

ity
 %

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
70

75

80

85

90

95

100

Kenya

Mali

Tanzania

Comparison of Least Exogenous Cattle Markets

Steps ahead (weeks)

Ex
og

en
ei

ty
 %

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
30

40

50

60

70

80

90

100

Kenya

Mali

Tanzania

RESULTS

Impulse Response Function

Mali: markets are less integrated

Kenya: markets show signs of  integration

Tanzania: markets show strong signs of integration

Comparison of exogeneity
 
level between Mali, 

Kenya, and Tanzania

CONCLUSIONS

Mali: markets are less integrated, exhibiting signs of 
independence across time  

Kenya: markets are integrated, showing signs of 
price interdependence across time with Chepareria
leading

Tanzania: markets are integrated and show strong 
signs of price interdependence with Pugu as a leader 

Cattle markets are more integrated (less exogenous) 
in Tanzania and Kenya than in Mali with Tanzania 
showing a higher level of integration

Possible reasons:

livestock market information system that uses 
cell phone to disseminate price data has been in 
place longer in Tanzania and Kenya than in Mali

Government involvement in multiplying the 
price information channels is more noticed in 
Tanzania than Kenya and Mali
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