
Ecological Indicators 52 (2015) 517–532

Contents lists available at ScienceDirect

Ecological  Indicators

j o ur na l ho me  page: www.elsev ier .com/ locate /eco l ind

Review

Vulnerability  of  wheat  farmers:  Toward  a  conceptual  framework

Saeedeh  Nazaria,  Gholamreza  Pezeshki  Rada,∗,  Hassan  Sedighia, Hossein  Azadib,c,d

a Department of Agricultural Extension and Education, Faculty of Agriculture, Tarbiat Modares University, Iran
b Centre for Environmental Sciences, Hasselt University, Agoralaan Building D, 3590 Diepenbeek, Belgium
c Economics and Rural Development, Gembloux Agro-Bio Tech, University of Liege, Belgium
d Department of Geography, Ghent University, Belgium

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 19 July 2014
Received in revised form
10 December 2014
Accepted 4 January 2015

Keywords:
Vulnerability assessment
Sustainability indicators
Coping strategies
Climate change adaptation

a  b  s  t  r  a  c  t

Vulnerability  is  expected  to  differ  based  on  climatic  conditions  as well  as  socio-economic  attributes
of  farming  households.  In this  regard,  attention  toward  vulnerability  assessments  is increasing  within
policy-making  processes,  to  assist  in  selecting  suitable  coping  strategies  and  policies  to  reduce  farm-
ers’  vulnerability.  Through  identifying  the  main  vulnerability  indicators  from  a  sustainability  perspective
(including  social,  economic,  and  environmental  dimensions)  among  wheat  farmers,  this  study  is seeking
an inclusive  conceptual  framework  to assess  their vulnerability  to both  socio-economic  and  environmen-
tal  changes.  Taking  the  main  elements  (i.e., sensitivity,  exposure  and  adaptive  capacity)  of  vulnerability
into  account,  this  paper  tried  to  develop  an inclusive  systemic  framework  to  understand  the  most  impor-
tant  indicators  of  vulnerability  for wheat  farmers  at various  spatial  and temporal  scales.  It is  supposed
that  the  framework  is  a  useful  guide  for policymakers  in  identifying  the  vulnerable  groups  of  wheat
farmers  and  zones  so  that  they  can decide  about  proper  coping  strategies  to effectively  deal  with adverse
effects  of  climate  and  undesired  socioeconomic  changes  in the wheat  farming  system.

©  2015  Elsevier  Ltd. All  rights  reserved.

Contents

1. Introduction  .  . .  .  .  . .  .  . . .  .  .  . .  .  . . .  .  . . . .  . . .  . . . .  . . . .  . . .  .  . . .  .  . . .  . . .  . . . .  .  . . . . . . .  . . . .  . .  .  . . . . . .  .  . . . . .  . . .  .  . . . .  . . . . . . . .  . . . . .  . . .  . .  .  .  . . . . .  .  . .  .  .  .  . . . . .  . . . . .  . . .  . . . . . 518
1.1.  Importance  of  vulnerability  assessment  . .  .  .  .  . .  .  . . . .  . .  . . . .  . . . .  . . .  . . . .  .  . .  . .  .  . . . . . .  .  .  . .  . . . .  . . . .  . . .  . .  .  .  . . .  . . .  .  .  . . .  . . . . .  .  .  . . .  .  . .  . .  .  .  . . . . . .  . .  . .  . . 518
1.2.  Current  trends  in  vulnerability  assessment  . . . . . .  . . . .  . . . . . . .  . . . .  .  . . . .  . . .  . . . . . . . . . . .  . . .  .  .  . .  .  . . .  .  . . .  . . . . .  . .  . . .  .  . . . . . . .  .  . . . . . . . . .  .  . .  .  .  .  . . . . .  .  . .  518

2.  Vulnerability  .  . . .  .  .  . . .  .  . . .  .  . . .  . . . . . .  .  . . .  .  . . .  .  . . . . . . . . . .  . . . . . . .  .  . . . . . .  .  . . . .  . . .  . . . . . .  .  . .  .  . .  . .  .  . . . .  .  . .  .  .  . . .  . . .  . . .  . . .  .  . . .  .  . . . .  .  . . . .  .  . .  . .  .  . . . .  .  . . . . .  .  .  .  . .  .  519
2.1. Definition  . . .  .  . . .  . . . .  . . . . . . .  . . . .  .  . . .  .  . . .  .  . .  . . . .  . . .  .  . . . .  . .  .  .  . . . .  . .  .  . . .  . .  .  . . . . . .  . . .  . . . . .  . . .  . . . . . . .  . . .  . . . .  .  . . . . . .  .  .  . . .  .  .  .  .  .  . . .  .  . . . . . .  . . .  . . .  . . . . . . 519
2.2.  Dimensions  . . . . .  . . . .  . . .  .  . . .  .  . . .  .  . . . .  . . . . . .  .  . . .  . . . .  . . . . . . .  . . .  . .  . . .  .  . .  .  . . . .  . .  . . . . . .  .  . . . . . .  .  . . . . . .  .  . . . . . .  . . . . . . .  .  . . . .  . . .  .  .  .  . . . .  .  . . . .  .  . .  .  .  .  .  . . . . .  520

2.2.1. Exposure  . . .  . . . .  . . .  .  . . .  .  . .  .  .  . .  .  .  . . .  . . .  .  . . . . . .  .  . . . . . .  .  . . . .  .  . .  .  . . . . . . . . .  . . .  . . . .  . . . . . . .  . . . . . . .  . . .  . . . . .  . .  . . .  .  .  . . . . . . . . .  .  . . .  .  .  .  . . . . . . .  . . . 520
2.2.2.  Sensitivity  . . .  . . . .  . . .  .  . . .  . . .  . .  . .  . . . .  .  . .  .  . . .  . . . .  . . .  . . .  . .  . . . . .  .  . .  .  . . . .  . . .  . . .  . .  .  . . . .  . . .  . . . . .  . . . . . . . . . .  .  . . . . . . . . .  . . . . .  . .  .  . .  .  . . . .  . . . . . .  . . .  520
2.2.3.  Adaptive  capacity  .  .  .  . . . . . .  . . . .  . . . .  . . .  .  . . . . .  .  .  . . . .  . . .  .  .  . .  .  . .  . . . . . . . . . .  . . . . .  . . .  . . . . .  . .  . . . . .  .  . .  . . . . . . . .  . . . . . . . . . .  .  .  . .  . .  .  . . .  .  . . . . .  .  . .  .  . 520

2.3.  Approaches  . . . .  . . . .  .  . . . .  . . .  .  . . .  .  . . .  . . .  . .  .  .  . . .  .  . . .  .  . . .  .  . . .  . . .  .  . . .  .  .  . . . . . . .  . .  . .  .  . . .  . . . . . .  .  .  . . .  . . . .  . . .  . .  .  . . . . . . .  .  .  . .  .  . . . .  . . . . . . .  . . .  .  .  . . . .  .  . .  . .  . . 521
2.4. Methods.  . . .  .  . . .  .  . . .  . . . .  . . . .  . . . .  . . .  .  . . .  .  . . .  .  . .  .  .  . .  . . .  .  . . . . . .  .  . . . .  .  . .  .  .  . . .  . . .  . . .  . . .  .  . . .  . . . . . .  . . . . .  . . .  . . . .  .  . . .  . . . .  .  . . .  .  .  . . . .  .  . .  .  .  .  .  . . . .  . . .  . . .  . . .  522
2.5.  Indicators  . . . . . .  .  . . .  .  . . .  .  . .  .  . . .  . . .  .  . . .  .  . .  .  .  . .  .  .  . .  .  . . . .  . . . . . .  .  . . . . . . . . . .  . . .  . .  . . . . . . .  .  .  . .  . . . . .  . . .  . . . . .  . . . . . .  .  .  .  . . . .  .  . . . . . .  .  . . . . . . .  .  .  .  . .  . .  .  . . .  . . . 523

2.5.1.  Environmental  driving  forces  .  .  .  .  . .  .  . . .  .  . . . .  .  . .  . . . .  . . . . . . .  .  .  .  . . .  . .  .  . . . . . . .  . . . .  .  . .  . . .  . . . . . . .  .  . . . . . .  . . . . . . .  .  .  .  . .  .  .  .  . .  . .  .  .  . . .  . . . . . . .  . .  524
2.5.2.  Socio-economic  driving  forces .  . . . .  .  . . .  . . . . . . . . . . . . . .  .  . . . . . .  .  . .  . . .  . .  . . . . .  .  . .  .  . . .  .  . . .  . . .  . . .  .  . . .  .  . . .  .  .  . . . .  . . .  .  .  . . . . . . . . . .  .  . .  . . .  . . .  . . . 525

3.  Discussion:  conceptual  framework  . .  .  . . .  . . . . . . . . . . . . . . .  .  . . . . . . .  . . . .  .  . . .  .  .  . .  . . .  . .  .  . . . .  .  . .  . . . . . .  .  . . . .  . . .  .  .  . . .  . . . .  . . .  . . .  .  . . .  . . .  .  .  .  .  .  . . .  .  . . . . . . . . .  .  .  .  .  .  528
4. Conclusion  .  . .  .  . . . .  .  . . . .  . . . .  . . . . . . .  . . . .  . . . .  .  . .  .  .  . .  .  . . . .  . . .  .  . . . . . .  .  . . . . . .  .  .  .  . .  .  . .  .  . . .  . . .  . . . .  .  . .  . . . .  .  . . .  . . . . . . . . .  . . . . . . .  . . . .  . . .  .  . .  .  .  .  . . . . .  .  . . . .  . .  .  .  . .  . . .  529

References  .  .  . . . . . .  .  .  . .  .  .  . .  .  .  . . . . . .  . . . . . .  .  . . .  .  . . . .  . . .  . . . .  . . . . . . .  . . . . . . . . . .  . . . . . . .  .  . . . . . .  .  . . . .  . . .  . .  . . .  . . .  . . .  . . .  .  .  . . .  . .  . .  .  . .  . . .  .  .  .  .  .  . . . . . . .  . .  .  . .  .  .  . .  .  .  .  .  530

∗ Corresponding author. Tel.:+98 21 48292020; fax: +98 21 48292200.
E-mail addresses: pezeshki.gh@gmail.com (G.P. Rad), hossein.azadi@ugent.be (H. Azadi).

http://dx.doi.org/10.1016/j.ecolind.2015.01.006
1470-160X/© 2015 Elsevier Ltd. All rights reserved.

dx.doi.org/10.1016/j.ecolind.2015.01.006
http://www.sciencedirect.com/science/journal/1470160X
http://www.elsevier.com/locate/ecolind
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecolind.2015.01.006&domain=pdf
mailto:pezeshki.gh@gmail.com
mailto:hossein.azadi@ugent.be
dx.doi.org/10.1016/j.ecolind.2015.01.006


518 S. Nazari et al. / Ecological Indicators 52 (2015) 517–532

1. Introduction

1.1. Importance of vulnerability assessment

Vulnerability assessment is an effective tool to determine the
systems that are sensitive to harm; mainly food security, water,
public health, natural resources. Understanding the vulnerabil-
ity level of a system is useful to recognize and create mitigation
actions such as enhancing coping capacity and reducing the sus-
ceptibility and understanding the interactions between the various
structures and processes that cause the vulnerability (Botero and
Salinas, 2013). The evaluation of the vulnerability of farm families
to global climate change is presently the main focus of agri-
cultural policies, especially when food sector relies on irrigated
farming and when agriculture sector is yet the main source for
economy of a country (Aulong and Kast, 2011). The global agri-
culture in the twenty-first century will face significant challenges
that call for an integration of the environmental, social, and eco-
nomic dimensions of development to meet the needs of present
generations without compromising the needs of future gener-
ations. The world population is expected to grow by almost 3
billion within the next 50 years, mainly in developing countries.
Countries cannot launch any poverty alleviation and food security
projects without first tackling concerns about sustainable agricul-
tural and rural development. Moreover, climate change poses the
risk of further depressing the economic performance of the agri-
cultural sector (Aulong and Kast, 2011). Consequences of climate
change on farming systems sustainability are straight forward:
crop yields are decreasing with some years in which there was  a
significant loss of production as a consequence of droughts. Crop
diversity is suggested as an adaptation strategy but with no sta-
ble empirical evidence (Reidsma and Ewert, 2008). Agriculture
is significantly related to the relationship between the natural
environment and human society and the degree to which cli-
matic events can affect agricultural systems depends on a wide
variety of factors including environmental and socio-economic.
Considering the rapid population growth, identifying the social,
economic, and environmental vulnerability of agricultural systems
seems unavoidable as far as sustainable development is concerned
(Fischer et al., 2002).

1.2. Current trends in vulnerability assessment

In recent years, the central focus of the global change and
sustainability researches has been on the concept of vulnerability
(Metzger and Schroter, 2006). This concept has been known and
become familiar in association with climatic factors and natural
disasters. IPCC (2007) defines vulnerability as a functional effect
of climate variability exposed to a system which has susceptible
defensive capacity to adverse effects. From the social science
point of view, scientists should focus on those socio-economic,
environmental and political structures and processes which can
make people vulnerable, apart from the physical dimension of
environmental threat (Luers et al., 2003; Schroter et al., 2005;
Metzger et al., 2005; Adger, 2006; Metzger and Schroter, 2006;
Birkmann and Wisner, 2006; Eakin et al., 2006; Berry et al., 2006;
Villagran De Leon, 2006; Polsky et al., 2007; Fussel, 2007; Acosta
Michlik and Espaldon, 2008; Chazal et al., 2008; Pearson and
Langridge, 2008; Wisner, 2009; Pearson et al., 2011; Sangpenchan,
2011; Shrestha, 2011; Nicholas and Durham, 2012; Anderson and
Mclachlan, 2012; Zarafshani et al., 2012). All these researchers
have identified the critical components of vulnerability such as
the exposure to stressors, the capacity to adaptation, cope with,
resist and recover from natural hazards, and the consequences
of stresses. Most studies have however focused on vulnerability
to the direct or indirect physical or environmental impacts of

global environmental problems, while socio-economic and polit-
ical aspects have received much less attention (Anderson and
Mclachlan, 2012). This has been also confirmed by Lindoso et al.
(2012) who considered socio-economic, institutional and climate
indicators for assessing the vulnerability of smallholder farming to
climate change in a case study in Brazil. They emphasized that the
vulnerability of smallholder farming is affected not only by climate
drivers but also by socio economic and political-institutional
factors. Therefore, the vulnerability of a region relies not only
on its exposure to severe climatic variations, but also on its
social characteristics that will influence the consequences of the
unusual climate. Importantly, land use changes resulted from the
institutional issues and their influences on rising vulnerability
at different scales need to be taken into account (Máñez et al.,
2011).

Majority of literature has considered environmental and
social exposures as independent functions. This mono-disciplinary
factor-driven vulnerability research has been criticized for over-
simplifying the real-world context by neglecting the interaction
of exposures (Kelly and Adger, 2000; Turner et al., 2003a; O’Brien
et al., 2004; Reidsma, 2007; Deressa, 2010; Sangpenchan, 2011;
Anderson and Mclachlan, 2012; Azadi et al., 2007, 2009). Given
that, how to incorporate multiple and often conflicting values
into the analysis of environmental systems and their vulnera-
bility has remained as a continuous challenge for future works
in global environmental change. Methods and frameworks that
can account for multiple perspectives on vulnerability for par-
ticular people in specific locations are very few (Mclaughlin and
Dietz, 2007; Chazal et al., 2008). To address these challenges,
much effort has been put into better understanding the vulnerabil-
ity and adaptive capacity of individuals, communities, industries
and institutions in the face of global environmental change
(Eriksen and Kelly, 2007; Fussel and Klein, 2006; Sangpenchan,
2011).

Agricultural systems are realized as one of the most vulnera-
ble systems in the planet due to a high dependency on climatic
conditions particularly on temperature and rainfall. In developing
countries, the increase in temperature and reduce in precipitation
have become more intense (Sivakumar et al., 2005), and climatic
hazards (drought, flood, heat, and coldness) have been accruing
more often with higher severity (IPCC, 2007). Surely, global agri-
cultural production systems are being influenced by any variation
in climatic condition (Valizadeh et al., 2014). Variations and long-
term changes in climate variables pose challenges to farmers and
their communities which rely much on the output of agricultural
systems (Sangpenchan, 2011).

Farmers will have to adjust to both climate variations and socio-
economic changes at the same time, and thus vulnerability must be
taken into account from a multiple rather than limited perspective.
It is hard for farmers, particularly those in developing countries
to find a way  to overcome climatic changes since they do not have
required investments for implementing (new) adaptive practices so
that they can preserve their properties and households (Thompson
et al., 2007). In particular, families whose life depends on rain-
fed agriculture are most vulnerable to these changes (Thorlakson
and Neufeldt, 2012). Moreover, individual farmers are inevitably
vulnerable to the negative impacts of climate change, and partic-
ular adaptation strategies (such as adopting new seed varieties,
relocating the farm, or installing irrigation systems) are usually
required. Even though agricultural effects are mostly discussed at
larger scales, individual farmers are likely to confront and respond
to the impacts resulting from this double exposure, and they are
likely to be the most sensitive group in the agricultural production
system. Therefore, the gains/losses from double exposure at the
national level should not be extrapolated as the gain/loss at a lower
level (e.g., an individual farmer). Hence, in addition to addressing



Download	English	Version:

https://daneshyari.com/en/article/6294603

Download	Persian	Version:

https://daneshyari.com/article/6294603

Daneshyari.com

https://daneshyari.com/en/article/6294603
https://daneshyari.com/article/6294603
https://daneshyari.com/

