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5. Farm Diversification as an Adaptive Capability: Examining
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Michael Lindbloom <michaellindbloom@gmail.com>
Michael Lindbloom is a PhD candidate in the department of Agriculture
Economics at Kansas State University. He earned an M.S. in Agribusiness
Economics from Southern Illinois University-Carbondale where his research
focused on the impact of motivation on dietary behaviors. Currently he is
working with Dr. Aleksan Shanoyan on research intended to help farmers
become more resilient. At present Mike is a Visiting Assistant Professor of
Economics at ElImhurst College in EImhurst, IL, where he teaches
introductory and intermediate undergraduate economics courses. He has
also taught undergraduate courses at Harold Washington College in
Chicago, IL.

Aleksan Shanoyan <shanoyan@ksu.edu>
Dr. Aleksan (Alex) Shanoyan is an Assistant Professor in the Kansas State
University Department of Agricultural Economics. He earned his MS degree
from the University of lllinois and PhD from Michigan State University.
Alex’s research is in the area of agribusiness economics and management
with the focus on supply chain coordination, strategic management, and
business development. His research projects have addressed issues across
number of industries ranging from dairy, meat, and vegetables to grain and
biofuel in local, regional, and international contexts. Alex teaches courses in
food and agribusiness management strategies at the undergraduate and
graduate levels.

Abstract/Summary
The purpose of this study is to examine the impact of diversification on farm
resilience. The analysis utilizes an innovative system resilience approach in
combination with panel database on Kansas farms. Specifically, resilience
index values were computed for more than 1400 farms during three distinct
periods of economic and agro-ecological shocks. Additionally, a unique
diversification index was computed at the individual farm level accounting for
variation in crop selections across acres and across years. The results
indicate that the farm size and the level of diversification play an important
role in farm's ability to withstand and recover from unexpected economic and
agro-ecological shocks.
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1.

Introduction

*Many advances in risk management for
agricultural production

"Embraces the fact that every system will always
be subject to some level of unpredictable
vulnerabilities




1. Introduction

=System Resilience: The ability of a system to
experience a shock (ecological or economic) and
then recover to a similar or improved state of
existence

"Embraces the fact that every system will always
be subject to some level of unpredictable
vulnerabilities

1. Introduction

=Resilience has two components:
1. Time to recovery
2. Magnitude of impact

" In order to return to full performance levels, the
resilient system develops adaptive capabilities




1. Introduction

=Adaptability: The capacity of actors in a system to
influence resilience

=Adaptive Capabilities Examples:
“Drought resistance
=Migratory patterns
"Technology adoption

1. Introduction

=Resilience does not mean adherence to a fixed
steady state

=Resilience is the continuation of the fundamental
system relationship

"Analogy of the tree




1. Introduction

“Farm Resilience: The ability of a farm to return
to similar or improved states of existence
following an economic or ecological shock

=Uses the two components:
1. Time to recovery
2. Magnitude of impact

1. Introduction

*Fundamental relationship:
»Farmer engaging in productive activities

*Many existing adaptive capabilities




2. Motivation and Objective

="Motivation
*Why are some farms more resilient than others?

*No existing empirical measure of resilience in this
context

=Resilience measures will help identify most
impactful adaptive capabilities

2. Motivation and Objective

="Motivation
="Help farmers improve system resilience
=Minimize impacts of low probability/high impact
events like the current farm crisis




2. Motivation and Objective

=QObjective
=Determine farm characteristics and adaptive
capabilities that influence farm resilience

=Look specifically at the role of diversification as
an adaptive capability on farm resilience

=Elicit policy and production implications from the
resilience/diversification relationship

3. Conceptual Framework
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3. Conceptual Framework

=Resilience Triangle
Approach

1. Time to recovery

2. Magnitude of
impact
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3. Conceptual Framework

=Resilience Triangle
Approach

=lLarge triangle =
Low Resilience

sSmall Triangle =
High Resilience
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3. Conceptual Framework

sExisting Applications:
= Automotive Supply Chains
“Chinese grain market supply chains
"Emergency services infrastructure

3. Conceptual Framework: Diversification
*Method 1:

=Herfindahl-Hirschman Index applied to acreage allocation
2
_ 2 Sum of acres planted to crop m across all shock years
“D; = X.(PAP,)? = X

*Method 2:

= Crop/Livestock integrated vs Crop only

*Method 3:

*HH Index applied to revenue sources
2

Sum of total crop acres across all shock years

m
Aj

0= 2(7%)




4. Data

=Kansas Farm Management Association (KFMA) Data set
=Farm level data ranging from 1973-2014
=Variables Include:
*Net Farm Income
= Acreage allocations and farm size
=Production practices
=Farm production values
"Production costs
=Socio-demographic characteristics

4. Data
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4. Data: Descriptive Statistics

_1978-1989 Shock | 2004-2007 Shock | 2008-2010 Shock

1257 1463
$158,757 $329,454 $516,887

529,159 566,135 $150,426
] 0

5. Analysis

1. Calculate resilience index values for each farm
2. Calculate diversification index for each farm
3. Estimate impact of diversification on resilience




5. Analysis: State and regional resilience values

State-wide il ol Southwest | Northeast | Northwest | Southeast
Central | Central

0.849 0.895 | 0.829 0.769 0.852 0.969 0.748

5. Analysis: Average farm-level resilience
index values

1978-1989 2004-2007 2008-2010
Shock Shock Shock

Standard Deviation 0.243 0.290 0.275




5. Analysis: Diversification index values
Method 1: Diversification of Acres

Shock Period  Shock period  Shock Period
1978-1989 2004-2007 2008-2010

# Observations 471 1060 1042

5. Analysis: Diversification index values
Method 3: Diversification based on revenue source

Shock Period Shock period
2004-2007 2008-2010

Min 0.105 0.142




6. Model Specification

Estimating the impact of diversification on resilience:

= Bo + 1 DF +ﬂ21989+,832007+2 1 BiX; + &

R;: Resilience index value for Farm i

Dl-k: Diversification index k (methods 1-3) for Farm i

1989 & 2007: Time control variables

X;: Vector of Control variables (farm size, age of producer, location, value farm production)

B: Parameter estimates

7. Results

Div. Method 1 Div. Method 2 Div. Method 3

RHS Variables 1 ]




8. Key Implications

=Resilience has increased significantly over time, at all levels,
across all regions

=Impact of Diversification?
= Resilience on Value of Farm Production: Significant
= Value of Farm Production on Diversification: Significant
= Diversification on Resilience: Insignificant

*Insights for Stakeholders (policy makers & ag producers)
= Diversification can play a role in improving resilience

9. Further Research

=Explore alternative model and index
specifications

*Examine changes in resilience over time (panel
vs. pooled)

"Explore differences in resilience across shocks




Thank you for your attention.
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