
 
 

 
Defining the problem 
The food security of migrant pastoralists on the arid 
and semi-arid lands (ASAL) of East Africa is critically 
affected by shocks like droughts and the state of 
vegetation for animal forage. At the same time, 
pastoralists affect their environment through resource 
use and herding patterns. This project seeks to 
generate a number of policy-relevant results on the 
feedbacks between migrant pastoralism and the 
environment, including addressing the impacts of new 
index insurance products. 
 

 

 

 

 

Project Details 

Timeline: May, 2013 – June, 2015 

PI: Russell Toth (University of Sydney) 

Partners:  The Department of Foreign Affairs 
and Trade (DFAT), Australian 
Government   

  Institute for Computational 
Sustainability and Dyson School of 
Applied Economics and Management, 
Cornell University 

 International Livestock Research 
Institute 

  Northwest Watershed Research 
Center, Agricultural Research 
Service, United States Department of 
Agriculture 

Key Activities:  Survey data collection 

  Collection of data on livestock 
movements using collars fitted with 
GPS-based location recorders 

  Analysis and modelling of data on 
movement and herd management 

  Policy outreach and academic 
workshop in East Africa, June 2015  

x What are the key factors behind 
pastoralist herd migration patterns in the 
East African ASAL, and how do they 
interact to determine herd distributions?  

x What are the environmental impacts of 
mobile pastoralism, and how do these 
relate to migration patterns?  

x How does access to index-based 
livestock insurance change herd 
accumulation and herd migration 
patterns, and what are the environmental 
impacts from these changes? 

x What is an intervention that allows us to 
build on knowledge from the above 
questions, to increase the efficiency of 
herd allocation and the resilience and 
modernization of the pastoralist system? 

KEY RESEARCH QUESTIONS 

POLICY RESEARCH OVERVIEW  

The Human and Environmental Impacts of Migratory Pastoralism and 

Index-Based Livestock Insurance in Arid and Semi-Arid East Africa 
 



 

The pastoralist livelihood 
Migrant pastoralists on the arid and semi-arid 
rangelands of East Africa are among the poorest and 
most vulnerable populations on earth. A significant 
proportion of their economic activity (for many, virtually 
all) is based around livestock herding and 
management. There are over 8 million migrant 
pastoralists in Ethiopia and 3 million in Kenya, 
accounting for a significant proportion of agricultural 
GDP and grazing land in each country, and many 
more in mixed agro-pastoralist livelihoods. The 
resilience of the pastoralist livelihood has crucial 
implications for the food security and welfare of this 
substantial population, and for the population at large 
through pastoralists’ role in supplying protein-based 
food outputs and other livestock products. 

 
The pastoralist livelihood is remarkably adaptive to the 
risky and fragile ASAL setting. Under normal dry-
season conditions, herds can access remote water 
and vegetation resources. The abruptness and 
unpredictability of rainfall demands regular seasonal 
migration during the dry seasons. Frequent 
environmental shocks can have severe impacts. 
During such events, pastoralists often experience 
massive herd losses. Food-aid demands spike. 
 
The gap in knowledge 
We largely lack a quantitative understanding of the 
factors behind pastoralist movement patterns, which 
are at the bedrock of understanding the system as a 
whole. On the one hand, pastoralist movement 
patterns can directly impact environmental conditions 
through changes to ground vegetation impacted by 
grazing movements. On the other hand, the state of 
ground vegetation is a critical factor in the resilience of 
the whole system. While livestock are only part of the 
solution to desertification, they play a vital part. 
In addition, to deal with the impacts of climate-induced 
risk, an innovative index-based livestock insurance 
(IBLI) product is being introduced in the rangelands of 
northern Kenya (since 2010) and southern Ethiopia 
(since 2012) by our partners at the International 

Livestock Research Institute. There is a tremendous 
amount of interest surrounding this innovative product; 
however, to ensure the environmental sustainability of 
IBLI and viability for expansion, a number of research 
questions still need to be addressed. One among a 
number of critical sustainability issues, which also 
includes the commercial viability of the product, is the 
potential impact of IBLI on decision-making of 
pastoralists around herd movement and herd 
accumulation. How do these decisions change in the 
presence of IBLI, if at all? What are the flow-through 
implications for the environment? 
 

The research challenge  
These research issues raise a number of challenges, 
including the need to assemble a suitable 
interdisciplinary research team, challenges in 
collecting quantitatively-meaningful data on herd 
movement, and developing and applying suitable 
quantitative methodology for these data. An approach 
based on computational models that closely match the 
underlying system structures can provide a useful tool, 
not only for describing the forces governing the 
system, but also to simulate predictions about the 
effects of policies and environmental changes that 
have not yet been observed. 
 

 and our approach 

Our approach brings together an impressive array of 
data resources and modelling tools to deal with the 
aforementioned challenges, through an international 
and interdisciplinary team covering economics, 
computer science, range ecology and remote sensing. 
The project will deliver empirically-based, robust socio-
economic and range science-based knowledge on 
herd migration behaviour and its environmental 
consequences. This can then be linked to a number of 
policy issues related directly to mobile pastoralism and 
the environment (e.g., waterpoint and land-use 
management) and human welfare (e.g., food supply, 
household herd re-stocking, the costs and benefits of 
how and where to expand IBLI, conflict management), 
along with new interventions. 
 

To learn more 
https://sites.google.com/a/cornell.edu/russelltoth/home/
pastoralism 
Institute for Computational Sustainability: 
http://computational-sustainability.cis.cornell.edu/ 
International Livestock Research Institute: 
http://www.ilri.org/ 
IBLI Project:  
http://livestockinsurance.wordpress.com/ 


