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1. Introduction

Smallholder farmers play a crucial role in the functioning of
their countries, being responsible for 80 percent of food consumed
in much of the developing world (IFAD, 2013). They are the ones
who will be on the frontline of climate change in addition to already
experiencing an array of instabilities, such as the effects of global
and regional market fluctuations, policy changes, and environ-
mental degradation (O'Brien et al., 2004; Morton, 2007; Olsson
et al,, 2014). These changes leave them increasingly vulnerable
and often unable to escape poverty, as well as frequently leading to
a depletion of the natural resources and ecosystem services upon
which they depend (Morton, 2007; IFAD, 2013). This has placed
smallholder farmers at the centre-stage of much research aimed at
gaining a better understanding of the interactions and feedbacks
within and between natural and social systems (Walker et al., 2004;
Darnhofer et al., 2010; Folke et al., 2010; Bathfield et al., 2015).
Furthermore, one of the key objectives of the United Nations'
Sustainable Development Goals (SDGs) is the eradication of poverty
(United Nations, 2015), placing smallholder farmers at the centre of
UN action.

How farmers view their environment and events will impact
their vulnerability, defined here as all “things outside people's
control” (Adoto and Meinzen-Dick, 2002, p. 8). Their subjective

* Corresponding author.
E-mail addresses: n.stoudmann@hotmail.com (N. Stoudmann), patrick.waeber@
usys.ethz.ch (P.O. Waeber), ihobyhenintsoa@gmail.com (I.H. Randriamalala), claude.
garcia@cirad.fr, claude.garcia@usys.ethz.ch (C. Garcia).

http://dx.doi.org/10.1016/j.jrurstud.2017.09.001
0743-0167/© 2017 Elsevier Ltd. All rights reserved.

viewpoints will further affect their livelihood decisions, made in
response to these stresses and shocks (Adoto and Meinzen-Dick,
2002). In this paper, subjectivity is understood as a person's point
of view, with this distinct behaviour being based on the person's life
experiences, values and opinions (Stephenson, 1968; Amin, 2000).
This subjectivity has been shown to play a decisive role in climate
change adaptation, as the societal context will influence how ac-
tions are perceived and are (un)successfully implemented.
Considering these subjective factors may therefore help in carrying
out adaptation responses tailored for specific contexts (Adger et al.,
2009).

Bebbington (1999) put forward that rural livelihoods can be
defined through farmers' access to five capital assets, namely nat-
ural, financial, physical, human and social, and the way they utilise
these stocks. Physical and financial capitals are necessary to un-
dertake any livelihood strategy, for example through an initial
monetary investment, utilising existing infrastructure, or posses-
sion of machinery. Human and social capitals assist when multiple
strategies are involved, as they represent individuals' capabilities,
or social networks and relations, respectively. Lastly, natural capital
represents the resources and environmental services that all live-
lihood strategies require (Scoones, 1998). Sustaining or increasing
these capital stocks is necessary to maintain or improve people's
standards of living, as well as to bring about sustainable develop-
ment (Bebbington, 1999; Goodwin, 2003). It should be stressed that
livelihood decisions are not solely made based on financial aspects,
but that social, human and cultural factors further shape rural
people's decision-making. Cultural practices in particular play a
crucial role in the formation and strengthening of these capitals, as
well as playing an empowering role in the daily lives of farmers
(Bebbington, 1999) and in fostering sustainable livelihoods (Daskon
and Binns, 2009).

Considering all sources of knowledge by understanding how
farmers perceive and adapt to change is necessary to develop
robust policies aimed at decreasing their vulnerability (Robbins,
2000; Adger and Vincent, 2005). At present, research has largely
singled out climate change and its impacts on smallholder farmers
(Mertz et al., 2009; Deressa et al., 2011; Below et al., 2012; Tambo
and Abdoulaye, 2013). However, their experience of change in its
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entirety and its impacts on their asset base, due to economic, social,
or environmental drivers, have been given little attention, despite
the difficulty of clearly linking a specific change to a single driver
(Millennium Ecosystem Assessment, 2005). This research sought to
fill this gap by holistically inspecting ‘change’ from the point of
view of smallholder farmers in Madagascar. Although addressing as
broad a concept as that of change implies forgoing the in-depth
analysis of each of its components, our aim was to develop a
comprehensive representation of change as a whole; how it is
understood and experienced by farmers. Specifically, the objectives
of this study were to gain a better understanding of (i) smallholder
farmers' perceptions of change, (ii) the links between these changes
and capital assets, and (iii) the range of existing attitudes towards
these changes, in order to identify the strategies used to maintain
or increase livelihoods in an agrarian area where conservation and
developing stakes are high. Furthermore, we explore how our re-
sults and used methodology can contribute to the political ecology
and resilience thinking debate by integrating different elements of
these two schools of thought.

A community's social resilience is dependent on the individual
and collective strategies of its residents, their prospects regarding
livelihoods, the existing social institutions, as well as on resource
accessibility (Adger, 2000). This resilience can be affected by
changes such as new or modified governmental policies, political
unrest or environmental pressures affecting ecological systems
(Adger et al., 2002; Eakin, 2005; Darnhofer et al., 2010). However,
decisions regarding resource use are determined by more than the
above mentioned social resilience factors, particularly in agrarian
areas of Madagascar where culture plays a strong role in people's
daily lives. Culture can take intangible forms, as in the case of local
customs, taboos or seasonal agricultural calendars, as well as
tangible forms such as crafts, ancestral sites, or geographical fea-
tures, all of which may differ significantly between communities
(Daskon and Binns, 2009). Furthermore, culture has been shown to
affect the provision of ecosystem-services, with the well-being of
communities determining the well-being of ecosystems (von
Heland and Folke, 2014). In Madagascar, the importance of these
cultural factors has been acknowledged by authorities, with there
being a movement towards devolution of natural resource man-
agement. By employing dina (oral traditions and informal legal
mechanism that guide social relations) as community governance
tools, authorities hope to decrease conflicts between local customs
and state regulations regarding natural resources (Andriamalala
and Gardner, 2010). All of these cultural characteristics will in
turn have an influence on the way individuals respond to change
and are able to adapt to it (Adger et al., 2012; Goetter, 2016).

Changes can be defined as being either stresses or shocks,
depending on their intensity, severity and temporality, with the
former being less intense but taking place over a longer period, and
the latter being of stronger intensity over a shorter span of time
(Scoones et al., 2007; Darnhofer et al., 2010). However, the impacts
that specific changes have on farmers will largely be determined by
the state of their asset base after their occurrence, rather than by
the above-mentioned characteristics of the change (Carter and
Barrett, 2006).

When faced with change, farmers will either employ coping
strategies, allowing them to get by during the period of instability,
or they will adapt, changing their livelihood strategies in a lasting
way (Scoones, 1998). This type of adaptation has been defined as
‘reactive’, where actions take place after or while the effects of the
change are occurring. Contrarily, ‘proactive adaptation’, i.e. planned
adaptation, is defined as “the use of information about present and
future (...) change to review the suitability of current and planned
practices, policies and infrastructure” (Fiissel, 2007, p. 268). This
type of adaptation takes place at a larger scale, with actions being

taken before the effects of the change are experienced, often
involving planned measures implemented by public institutions
(de Bruin, 2011). Farmers therefore generally either cope with
change, or adapt by implementing reactive measures often falling
in one of these three categories: (i) intensification and/or exten-
sification, i.e. increased output per unit area or increased labour
input, (ii) diversification by having multiple sources of income, and
(iii) migration, by changing place of residence and looking for
employment elsewhere (Scoones, 1998; de Bruin, 2011). The
adoption of one of these strategies does not prevent the use of
another; farmers will often use a combination of them.

To conduct this research, we selected a case study in the Alaotra-
Mangoro and Analanjirofo regions of Madagascar (Fig. 1). Both re-
gions are agricultural hubs of the country, the Alaotra largely for its
rice production, Madagascar's staple food (Andrianandrasana et al.,
2005), and Analanjirofo for its cash crops (e.g. cloves, vanilla)
(Alizany et al., 2010). Multiple changes affect the study area's nat-
ural resources and their users: firstly, socio-economic and political
changes such as demographic growth (INSTAT, 2016), political
instability due to the 2009 coup (Randrianja, 2012; Rendigs et al.,
2015) and increasing food insecurity and poverty (Waeber, 2014;
Rakotoarisoa et al.,, 2015). Secondly, environmental changes such
as climate change, expected to be increasingly felt in the upcoming
years (Hannah et al., 2008; Harvey et al., 2014), high levels of
deforestation (Andrianandrasana et al, 2005; Kull, 2012),
decreasing fish stocks in Lake Alaotra (Lammers et al., 2015;
Wallace et al., 2016), as well as decreasing soil quality and
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Fig. 1. Delimitation of the Maningory watershed and location of the three study sites.
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increasing erosion (Randrianarisoa and Minten, 2001;

Bakoariniaina et al., 2006).
2. Methodology

We used a mixed methods social science approach by combining
focus groups (Kitzinger, 1995) and Q methodology, defined as a
“foundation for the systematic study of subjectivity” (Brown, 1993,
p. 93), allowing for a quantitative analysis of people's viewpoints
(Robbins and Krueger, 2000). Although this methodology does not
eliminate researcher bias (Stainton-Rogers, 1995), it does allow
researchers to “surrender the monopoly of control” (Robbins and
Krueger, 2000, p. 636). In addition, between February and
December 2015, 389 free listings focusing on quality of life (QoL)
were performed in 49 sites around Lake Alaotra (Fig. 1).

The study was carried out during the months of October to
December 2015, in three villages (fokontany) within the Maningory
watershed (Wilmé et al., 2012), spread over the three main eco-
systems of the region (Fig. 1): (s1) wetlands: Vohimarina on the
north shore of Lake Alaotra, with a population of 855 in 2007, relies
largely on agriculture and some fishing activity (Lammers et al.,
2015); (s2) grasslands: Antanandava in the central region of the
watershed, home to 2732 inhabitants in 2009 (Raboanarielina,
2012), is also the commune (komoina) centre of the same name,
making it a trading hub, while agriculture remains the main ac-
tivity; (s3) degraded forest: Ankazomianko, in the commune of
Vavatenina in the northeast of the watershed, home to 6760 in-
habitants in 2006. Unlike s1 and s2, its humid climate and easy
access to the port town of Toamasina allows for the cultivation of
cash crops (Ministere de I'’Agriculture, 2012).

We engaged with farmers and fishers, the main resource users
of the region (Rakotoarisoa et al., 2015). Although this narrowed the
field of identified changes to those relevant to this group of actors,
these resource users are of particular interest as the sheer weight of
their combined actions on the landscape leads to change (Copsey
et al., 2009; Gorenflo et al., 2011; Kull, 2012). The criteria for in-
clusion in the study were their profession (farmer and/or fishers)
and age (between 25 and 65). We sought to achieve a balanced
gender representation of both males and females. These criteria
were given to the head of each fokontany who managed the search
for adequate participants from their communities. Although this
sampling method opened the potentiality of bias, it was chosen to
follow the cultural etiquette. Overall, this research followed the
principals of ethical code of conduct as proposed by Wilmé et al.
(2016), with participants giving their prior informed consent and
their anonymity being respected.

2.1. Focus groups and free-listings

Six focus groups were conducted (n = 30) in the three study
sites, either with men or women participants. These discussions
were firstly to explore participants’ understanding of change—i.e.
what changes they perceived as affecting them—and secondly to
generate the statements forming the Q set about their coping
strategies. The discussions followed a structured guideline,
encompassing the definition of change, its dimensions (temporal-
ity, spatiality, degree of impact), and their behaviour when specific
changes occur. The focus groups were facilitated by a native Mal-
agasy research assistant, who also translated the notes that were
then discussed amongst the research team.

To collect the QoL indicators, we used a free-listing technique
(Puri, 2011; Zorondo-Rodriguez et al., 2012), stopping people in
market squares and asking them to list keywords that they asso-
ciate with QoL, assuming to encounter both fishers and farmers
selling their products, as well as a broad representation of the

Alaotra agrarian society. The 389 respondents across 49 sites were
asked to define their understanding of quality of life using a
maximum of 10 keywords. We assumed that the most relevant
keywords would be mentioned at the outset. Respondents’ basic
demographic information such as age, place of residence and years
of education was also collected.

2.2. Q methodology

The set of statements resulting from the focus group dis-
cussions—called ‘concourse’—is the pool from which the final Q set
(set of statements to be ranked by participants) was developed by
the researchers (Albizua and Zografos, 2014). In Q methodology,
participants are asked to rank-order this set of statements (Q set)
along a given dimension, most commonly ‘most agree’ to ‘most
disagree’ (Burt and Stephenson, 1939; van Exel and de Graaf, 2005).
Following this, the sorted statements (Q sorts) are intercorrelated
and subjected to a by-person factor analysis. This allows the iden-
tification of the existing number of Q sort groupings (factors) based
on their similarities and dissimilarities, with those participants
loading on a same factor having sorted the Q set in an analogous
way (van Exel and de Graaf, 2005). In the Q methodology, it is the
persons that become the variables of interest, and the test items
that are the study sample (Watts and Stenner, 2005), thereby
describing a “population of ideas and not a population of people”
(Risdon et al., 2003, p. 377).

Accordingly, once the focus groups were completed, the dis-
cussions were summarised into a series of statements forming the
Q set. The two key characteristics to an effective Q set are “coverage
and balance” (Watts and Stenner, 2012, p. 58). This firstly implies
having statements that broadly cover all viewpoints, believed to be
the case when there was a saturation of the strategies discussed
during the focus groups. Coverage is also achieved by ensuring that
there are no overlaps or redundancies in the developed statements.
Secondly, a balanced Q set implies that there is no bias towards a
viewpoint and that all opinions are covered. This resulted in 52 final
statements developed in French, each written on separate
randomly numbered cards. The statements were discussed by the
research team to ensure that there was a common agreement about
their meaning before the translations into Malagasy and English.
The statements were translated into Malagasy by the research as-
sistant and reviewed by a second translator to identify any dis-
similarities. When this was the case, the research team discussed
the differences and agreed on the most suitable term. The Alaotra
and Analanjirofo regions use different dialects—Sihanaka and
Betsimisaraka respectively—therefore the statements were trans-
lated by the Sihanaka research assistant and further back translated
by a Betsimisaraka translator native to the Analanjirofo region to
reduce possible misunderstandings in s3. Q sorting tests were
performed in the village of Andreba Gare to ensure that the set of
statements was comprehensible and exhaustive. The sample was
comprised of 30 participants (ten per site, cf. Fig. 1), as one of the
characteristics of the Q methodology is the small number of par-
ticipants required, the number most often being smaller than the Q
set (Brown, 1993; Watts and Stenner, 2005). Each participant per-
formed the Q sorting individually, after which they were asked
about their ranking decisions in a post-sorting interview to help
contextualise and interpret the results at a later stage.

2.3. Statistical analysis

The 389 free-listings on QoL were analysed using SPSS (version
23), using frequency tables to identify the most important elements
of QoL to the people in the Alaotra. The focus groups were analysed
with Microsoft Excel (2011), by manually coding the discussion
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notes using a conventional content analysis (Hsieh and Shannon,
2005). This was helped by asking participants to identify key-
words during the discussions, for example by grouping identified
changes into categories and giving a name to each of these
categories.

The 30 Q sorts were intercorrelated and factor analysed using
the open source statistical program PQMethod (Schmolck, 2002).
The decision regarding the number of factors to extract was based
on the Kaiser-Guttman criterion (Guttman, 1954; Kaiser, 1960),
which states that factors with an eigenvalue (EV) of 1.00 or above
should be kept. The factors were rotated using the varimax func-
tion, and the factor arrays calculated by weighted averages using
the statements’ z-scores: the Q sorts loading highly on a factor are
given more weight in the final factor array than those that load less
significantly (Watts and Stenner, 2012).

3. Results
3.1. QoL and perception of change

Below are the ten most frequently mentioned keywords when
asked about the first thing that comes to mind when thinking of
quality of life (Table 1). ‘Money’ was the most frequently
mentioned, followed by ‘Health’ and ‘Children’. These quality of life
parameters can be classified into the five capital assets (Fig. 2), with
the top five each representing one of the capitals: Financial
(‘Money’), human (‘Health’), social (‘Children’), physical (‘House’)
and natural (‘Land’). When considering the top ten parameters, the
financial and physical capitals are most strongly represented
(Fig. 2).

Classifying these keywords into capitals based on the impacts
each would have on farmers' asset base reveals that all five are
present (Fig. 2). The resource users’ understanding of quality of life
therefore appears to depend on all capitals, with particular weight
given to financial and physical.

These quality of life factors and capitals are being affected by a
number of stresses and shocks. A total of 38 distinct changes were
identified during the focus groups (n = 30). In Table 2, the identified
changes are classified depending on the capital they impact, each
change being assigned to a single capital based on the impacts
participants perceived as stemming from the change. For example,
the change ‘increasing price of medicine’ would impact an in-
dividual's health, and therefore his or her human capital, and
‘increasing frequency of cyclones’ was linked to damage or
destruction of shelter, therefore affecting their physical capital.
Certain changes such as ‘increasing poverty’ can influence multiple
capitals. When this was the case, the change was assigned to the
capital that participants most strongly associated it with. In the case
of poverty, they largely discussed it in terms of financial difficulties,
leading us to classify it as financial capital.

Table 1
Most frequently mentioned parameters that bring about a good quality of life, and
the capitals that they represent. In parentheses are percentages. (n = 389).

QoL parameter Capital
1 money (13.1) financial
2 health (9.5) human
3 children (9.5) social
4 house (8.7) physical
5 land (8.7) natural
6 livestock (8.0) natural
7 food (6.9) human
8 vehicle (5.1) physical
9 working equipment (4.6) physical
10 employment (4.6) financial

FINANCIAL
money,
employment

20

NATURAL HUMAN
land, livestock health, food
\ PHYSICAL
SOCIAL house, vehicle,
children working
equipment

Fig. 2. Percentage of participants having mentioned the top ten most mentioned
quality of life parameters (Table 1) classified into capitals (n = 389).

Table 2

Changes identified by participants and the capitals that these changes impact.
Shocks are indicated in italic, with all other changes having been defined as stresses
during the focus groups.

Change Capital affected

Increasing deforestation Natural
Decreasing quantity of rain

Environmental degredation

Decreasing variety of fish

Increasing frequency of flooding

Increasing frequency of bush fires

Increasing fires/waste reaching land

Decreasing yields

Decreasing soil quality

Decreasing fish stocks

Increasing livestock diseases

Decreasing life expectancy

Increasing diseases

Increasing price of medicine

Educational problems

Increasing number of people falling sick
Increasing school dropout rate

Decreasing quality of school results

Increasing parents not sending children to school
Increasing discos Social
Increasing bad behaviour in youngsters

Increasing crime

Increasing corruption

Increasing tensions between family members

Increasing conflicts between acquaintances

Decreasing free time available

Increasing number of religions

Increasing teenage pregnancies

Deterioration of Malagasy customs

Human

Increasing frequency of cyclones Physical
Increasing transportation fees

Decreasing road quality

Increasing poverty Financial

Insufficiant income

Increasing difficulty to make a living from agriculture/fishing
Increasing living costs

Decreasing employment opportunities

Increasing schooling fees
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Participants appear to experience a wide range of changes with
all capitals being represented, as with QoL factors. The natural and
human capitals are affected by the greatest number of changes.
Whether each change was a stress or shock was determined when
discussing the temporality of each change and its degree of impact
on participants’ daily lives during the focus groups. The great ma-
jority of identified changes were qualified as stresses, with their
impacts appearing gradually over time (Table 2). Only flooding,
bush fires and cyclones were classified as shocks, and when dis-
cussing these by asking participants what would be the impact of
an unpredictable event affecting their main source of income, the
great majority stated that such an event would lead to poverty, that
they linked to consequences such as hunger, decreasing yields and
indebtedness.

3.2. Coping with change

When discussing contingency plans in the case of an unpre-
dictable event, 40% of Q participants stated they had some money
and/or agricultural produce saved up, 24% stated they had no
backup plan, 17% mentioned livestock breeding, and the remaining
20% were divided between brickmaking, renting out property, as
well as crop and/or livelihood diversification.

The Q methodological process resulted in the extraction of five
factors, i.e. attitudes towards change, together explaining 38% of
the study variance. Nineteen of the 30 Q sorts loaded significantly
on one of these five factors, using a significant level of +0.43 or
above at the p < 0.01 level. Participants loading significantly on
each of these factors are characterised by the set of strategies used
and changes they see as being most crucial to them, illustrating the
existence of diverse viewpoints about coping with change. The
factor interpretation results in a holistic inspection of the view-
points of the participants that load significantly on a factor.
Although a certain subjectivity is unavoidable, this is not consid-
ered an issue as “(...) the aim is to reconstruct the subjective
viewpoint that originally informed the Q sort” (Stenner et al., 2000,
p. 444). The interpretations are in a narrative style, helped by the
post-sorting interviews and always referring to the ranked item-
s—for example (S24) refers to the ranking of the statement 24
(Tables 3—7).

The five factors can further be represented according to the five
capitals (Fig. 3). Each factor has a different asset base composition,
with individuals loading significantly on each placing different
levels of importance on the five capitals depending on their pri-
orities and on the changes they believed to be most important.

Table 3

Natural

Financial

Physical Social

e @uo [| ocoofee 2 em@uew[3 em@ue 4 FS

Fig. 3. Representation of the five factors based on the five capital assets. The 52 Q
statements were classified into capitals, and the factor scores of each capital's state-
ments summed and normalised to 1.

Factor 1: Responsibility makes a man

“Corruption prevents development, so it is up to everyone to do
whatever they can to not take part in it. Because if it continues, it
will lead to more and more poverty in the country, and we are all
responsible for that.” (Participant 11).

Farmers associated with Factor 1 are all men, and although they
value the environment, they do not have a strong sense of duty
towards its protection (S03, S05, Table 3). Increasing difficulties tied
to agriculture and securing their livelihood is their main concern. In
this regard, they are willing to try various methods in the hope of
improving their situation, including agricultural intensification and
extensification (S04, S27, S36, S28). Morally wrong behaviour is an
important issue to them: they believe that each person is respon-
sible for his or her actions (S25). Furthermore, they are more
cautious with increasing crime and try to keep their children busy
so that they do not follow down this growing path of criminality

Statements and factor scores used in Factor 1 interpretation, arranged according to their appearance in the text.

S03 As a landowner, I have a duty to reforest part of my land. +1
S05 The environment protects us, so we need to protect the environment. +1

S04 [ must use additional sources to water my crops as the quantity of rain decreases. +5
S27 Using chemical/inorganic fertilizer is a good way of dealing with decreasing yields. +4

S36 I have had to plant additional crops to compensate for decreasing yields. +2

S28 Decreasing soil quality and/or quantity of rain have pushed me to change the crops I grow. +4
S25 It is up to each person to make the right decision and not play into the growing corruption game. +3

S19 I keep close watch over my possessions as crime increases. +2

S46 Having a community alarm system in place in case of bandits is becoming increasingly necessary. +1
S51 Parents must push their children to get informed about family planning from a young age so that the number of teenage pregnancies stops growing. —2
S18 It is my duty as a parent to inform my children about the importance of abstinence before marriage in the light of the increasing number of teenage pregnancies. +3

S01 Hard work is the solution to increasing poverty. —4

S16 Those who are wealthier have a duty to help the increasing number of people in financial difficulty. —4

S23 It is up to the Government to solve the country's educational problems. —3

S15 Increasing prices of medicine sometimes leads to having to sell personal possessions. —5
S37 I sometimes must sell personal possessions to pay for increasing transportation fees. —4

S10 I walk more as transportation fees increase. —5
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Table 4

Statements and factor scores used in Factor 2 interpretation, arranged according to their appearance in the text.
S03 As a landowner, I have a duty to reforest part of my land. +3
S05 The environment protects us, so we need to protect the environment. +4
S27 Using chemical/inorganic fertilizer is a good way of dealing with decreasing yields. 0
S28 Decreasing soil quality and/or quantity of rain has pushed me to change the crops I grow. 0
S36 I have had to plant additional crops to compensate for decreasing yields.
S50 Using alternative agricultural techniques is a good way of fighting decreasing quantities of rice. —1
S13 I am pushed to diversify my sources of income to make enough money every month. —2
S39 I no longer have time for other interests or activities outside farming and/or fishing. —5
S41 I am constantly looking for new job opportunities as the price of life increases. 0
S06 Vaccinations are a good way of dealing with the increasing number of livestock diseases. +5
S34 Putting a stop to the increasing number of diseases starts by keeping your surroundings and yourself clean. +3
S32 Every fisher must make sure others do not kill the small fish. —4
S23 It is up to the Government to solve the country's educational problems. +3
S43 As school results get worse, it is my duty as a parent to motivate my children to go to school. +4
S44 Extra lessons are a good way of ensuring my children do not suffer from degrading school results. +2
S45 I take it upon myself to put pressure on the increasing number of parents who do not want to send their children to school. +5
S31 Children's education is crucial in ensuring that Malagasy customs do not continue deteriorating. —3
S37 I sometimes must sell personal possessions to pay for increasing transportation fees. —3
S15 Increasing prices of medicine sometimes leads to having to sell personal possessions. +4

(S19, S46). too young. If she were to fall pregnant, we as parents would have

Family planning is frowned upon as a prevention measure
against teenage pregnancies, with abstinence believed to be the
wiser choice (S51, S18). These men do not see hard work as being a
way out of poverty (SO01), as they associate it with manual labour.
They take responsibility when problems arise, illustrated by their
refusal to ask for financial help (S16), and their belief that both
citizens and government have a responsibility to solve current is-
sues (S23). Furthermore, selling their possessions or traveling less
is not seen as being a solution to increasing transportation fees
(515, S37, S10), and they rather try their best to insure that life
continues as usual despite these changes.

Factor 2: Let's be realistic

“If you do not concentrate on a single activity, you will not be
able to do them all properly and look after them all well. You will
therefore not get good results from any of them and it will have
been a waste of time.” (Participant 18)

Factor 2 farmers have a strong sense of environmental re-
sponsibility (S03, S05, Table 4), and do not believe in intensification
and extensification methods (527, S28, S36, S50), as these are seen
as useless if there is not enough rain, something out of their control.

They are not inclined to diversify their sources of income,
preferring to focus their efforts on a single activity despite having a
lot of free time (S13, S39, S41). Vaccinations against livestock dis-
eases are of high importance (S06), in line with their general sense
of hygiene (S34). They do not see putting a stop to the killing of
small fish as being a viable solution towards decreasing fish stocks,
as poorer families will then be unable to afford this commodity
(S32).

Although these farmers believe the government should play a
greater role in education (S23), they have taken on a certain re-
sponsibility in ensuring that children get a good upbringing (543,
S44, S45). However, they do not put a great emphasis on the
importance of customs, less vital in ensuring a good future for their
children (S31). Selling possessions to pay for transportation fees is
not seen as a good option (S37), as they would have nothing to sell
the next time. However, selling possessions to pay for medicine is
sometimes necessary (S15).

Factor 3: Children are the future

“Life just has so many difficulties. I want my daughter to achieve
her goals and have a good future, so I push her to study hard and
to go to family planning to make sure she does not fall pregnant

failed in a certain sense.” (Participant 27)

Factor 3 farmers are all women, and their priority is the well-
being and future of their children. Dealing with changes affecting
their offspring comes before worrying about anything else,
including agricultural issues (S04, S21, S28, S50, Table 5). They
employ many methods to combat changes affecting the younger
generation, from avoiding events potentially leading to bad
behaviour, to attributing high importance to education (514, S31,
S44, S47). They nevertheless remain realistic, as they do not
particularly advocate abstinence (S18) but rather encourage family
planning (S51) despite attaching importance to religion (S49).

Home remedies and preventions are regularly used to keep their
families healthy in the light of increasing diseases (S11, S12). Harsh
punishments against crimes are unwelcome (S22, S48), with
violence and retribution thought to be unnecessary and disturbing.
Thieving is believed to be a reality of life, with not much to be done
about it (S19). These farmers share a sense of responsibility towards
common spaces, with infrastructure needing to be improved by all
individuals (S20). Finding new sources of income is always a worry,
and they are always alert about employment opportunities (513,
S41).

Factor 4: Good things come to those who work hard

“If you never really make an effort and work hard, you will never
become rich, and poverty will set in. Before, I did not have
enough money, so | got many jobs and now earn more, which
helps me accomplish all my plans.” (Participant 26).

Factor 4 farmers believe that everyone has a responsibility to-
wards improving the environment (S03, SO5, Table 6). Regarding
agriculture, farming seems to be getting worse, with decreasing
and uneven yields. This is pushing them to plant additional crops
and use fertiliser (527, S36). There is a sentiment that insufficient
quantities of rain can only be helped by faith (S35), although further
agricultural changes are pushing them to diversify their sources of
income or even consider changing sector (513, S40, S41).

These farmers believe in the value of hard work, key to bringing
them out of poverty (S01). This implies traveling when necessary,
regardless of the costs (S10). They do not think that the authorities
are currently doing their duties, may it be regarding infrastructure
or education (S23, S38). They believe communication is key to
insuring that youngsters behave well (S47), as well as emphasising



82 N. Stoudmann et al. / Journal of Rural Studies 56 (2017) 76—86

Table 5

Statements and factor scores used in Factor 3 interpretation, arranged according to their appearance in the text.

S04 [ must use additional sources to water my crops as the quantity of rain decreases. —2

S21 Increasing frequency of flooding is pushing me to move my home and/or crops to higher lands. —2
S28 Decreasing soil quality and/or quantity of rain has pushed me to change the crops I grow. 0

S50 Using alternative agricultural techniques is a good way of fighting decreasing quantities of rice. —3

S14 I avoid going to balls and discos so as to discourage them. +5

S31 Children's education is crucial in ensuring that Malagasy customs do not continue deteriorating. +2

S44 Extra lessons are a good way of ensuring my children do not suffer from degrading school results. +2

S47 My children's education is a priority in making sure they do not follow the trend of increasing crime. +1

S18 It is my duty as a parent to inform my children about the importance of abstinence before marriage in the light of the increasing number of teenage pregnancies. —1
S51 Parents must push their children to get informed about family planning from a young age so that the number of teenage pregnancies stops growing. +5

S49 With the increasing number of religions, you must stick to what you know and not be tempted by other faiths. +2

S11 Decreasing life expectancy can be eased by healthy eating. +4

S12 Drinking herbal tea is a good way to avoid being affected by the increasing number of diseases. +4
S22 Harsh punishments for those caught starting bush fires help stop their increasing numbers. —4

S48 Those caught thieving must be punished harshly to set an example. —5
S19 I keep close watch over my possessions as crime increases. —5

S20 Everyone must help put a stop to decreasing road quality by not throwing waste onto the road. +3
S13 I am pushed to diversify my sources of income to make enough money every month. +3
S41 [ am constantly looking for new job opportunities as the price of life increases. +3

the importance of education rather than trying to ‘keep them busy’
(S17). However, this does not apply to sexual intercourse, as family
planning is seen as something reserved for married couples (S51).
People should be more cautious in their lives and stick to what they
know (S33), and although they do not feel personally threatened by
crime, they are not opposed to harsh punishments for those caught
thieving (S07, S19, S48).
Factor 5: Better safe than sorry

“Agricultural yields are dependent on the climate, but the
climate is unpredictable so it is important to have something to
fall back onto. If I were to only have a single activity, life would
stagnate. But finding work is very challenging, so it is best to
create work for yourself.” (Participant 25)

Factor 5 farmers see the importance of reforestation, as trees are
thought to attract rain and protect the soil (S03, Table 7). They apply
alternative agricultural methods to increase yields, thereby inten-
sifying their farming (S50). These farmers feel the need to diversify
their sources of income, also to ensure that they have a safety net
should an unpredictable event arise (S13). They are forward
thinking, alert about job opportunities and entrepreneurial (541,
S52). They are not inclined to ask for financial help (S16), but rather

rely on hard work to improve their standard of living (S01). Health
is not of primary concern to these farmers (S11, S12, S33, S34), as
they will rather take medicine when they are sick than take pre-
ventive measures, in contrast to their forward-thinking attitude in
other areas of their lives.

Factor 5 farmers are weary of increasing crime (S19), and believe
that those caught thieving should be punished harshly (S48). To
keep their children from exhibiting bad behaviour, they keep them
busy and emphasise the importance of education (S17, S47), as well
as informing them about abstinence before marriage (S18).
Furthermore, children's education is a financial strain (S24) and
they know that some families simply cannot afford it (S45).

4. Discussion

Results from this study show the widespread use of income
diversification, with the majority of farmers from the region having
diversified their economic activities, taking up secondary and
sometimes tertiary activities to reduce their resource dependency.
However, this strategy is not sufficient to shield them from the
negative impacts of change, despite economic diversification hav-
ing been found to reduce resource dependency (Bailey and
Pomeroy, 1996). Proactive adaptation, orchestrated by authorities

Table 6
Statements and factor scores used in Factor 4 interpretation, arranged according to their appearance in the text.
S03 As a landowner, I have a duty to reforest part of my land. +3
S05 The environment protects us, so we need to protect the environment. +2
S27 Using chemical/inorganic fertilizer is a good way of dealing with decreasing yields. +4
S36 I have had to plant additional crops to compensate for decreasing yields. +2
S35 If there is no rain, the only thing to do is pray it will come soon. +3
S13 I am pushed to diversify my sources of income to make enough money every month. +5
S40 I am pushed to change sector as farming/fishing becomes harder and harder. +2
S41 I am constantly looking for new job opportunities as the price of life increases. +3
S01 Hard work is the solution to increasing poverty. +5
S10 I walk more as transportation fees increase. —5
S23 It is up to the Government to solve the country's educational problems. +1
S38 Every user of the road must try to put a stop to the decreasing road quality by stopping other drivers who do not respect the rules. —4
S47 My children's education is a priority in making sure they do not follow the trend of increasing crime. +4
S17 Youngsters must be kept busy to put a stop to the increasing amount of bad behaviour. —3
S51 Parents must push their children to get informed about family planning from a young age so that the number of teenage pregnancies stops growing. —5
S33 The increasing number of people falling sick can be stopped by sticking to what you know and not trying new things. +1
S07 With increasing violence, I try to make myself as discreet as possible at night. —2
S19 I keep close watch over my possessions as crime increases. —2

548 Those caught thieving must be punished harshly to set an example. —1
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Table 7

Statements and factor scores used in Factor 5 interpretation, arranged according to their appearance in the text.

S03 As a landowner, I have a duty to reforest part of my land. +3

S50 Using alternative agricultural techniques is a good way of fighting decreasing quantities of rice. +5
S13 I am pushed to diversify my sources of income to make enough money every month. +5
S41 I am constantly looking for new job opportunities as the price of life increases. +4

S52 If you cannot find a job, you must create work yourself. +3

S16 Those who are wealthier have a duty to help the increasing number of people in financial difficulty. —1

S01 Hard work is the solution to increasing poverty. +3
S11 Decreasing life expectancy can be eased by healthy eating. —1

S12 Drinking herbal tea is a good way to avoid being affected by the increasing number of diseases. —5
S33 The increasing number of people falling sick can be stopped by sticking to what you know and not trying new things. —4
S34 Putting a stop to the increasing number of diseases starts by keeping your surroundings and yourself clean. 0

S19 I keep close watch over my possessions as crime increases. +2
S48 Those caught thieving must be punished harshly to set an example. +2

S17 Youngsters must be kept busy to put a stop to the increasing amount of bad behaviour. +2

S47 My children's education is a priority in making sure they do not follow the trend of increasing crime. +4

S18 It is my duty as a parent to inform my children about the importance of abstinence before marriage in the light of the increasing number of teenage pregnancies. +4
S24 1 have to start saving early on to be able to afford my children's increasing schooling fees. +3

S45 1 take it upon myself to put pressure on the increasing number of parents who do not want to send their children to school. +1

and requiring an initial investment before benefits are seen (de
Bruin, 2011), is currently absent. This is in line with other studies
that put forward a lack of proactive adaptation in low-income
countries relying on reactive responses, shown to be less effective
(Berrang-Ford et al., 2011). In the case of the Alaotra and Ana-
lanjirofo regions, the impacts of the 2009 coup are still felt by rural
populations (Waeber, 2014; Rendigs et al., 2015; Waeber et al,,
2015), and many participants corroborated this by expressing
their disenchantment with the government, often when discussing
schooling fees and deteriorating roads. There appears to be a bar-
rier to the implementation of proactive adaptation by govern-
mental entities due to this political instability. Ministers and other
functional levels often do not stay in their positions for long,
meaning little stability and opportunity for long-term visions. Local
and regional government bodies lack the financial and logistical
means to successfully implement new policies established at the
federal level, as well as having little capacity to monitor those
already established. An example is the establishment of the two-
month closed fishing period in response to decreasing fish stocks
in Lake Alaotra: this policy takes away the main source of income of
many people around the lake. The regional government is aware of
the need for accompanying measures to protect these families, such
as sensitisation and training in order for them to find other
employment during this period, or information regarding storage
of fresh good. These measures have however not been able be
implemented due to financial constraints, leading many people to
continue fishing during this period (Ministry of Fisheries, pers.
comm., 20 October 2015; Ministry of the Environment, Ecology,
Seas and Forests, pers. comm., 23 October 2015). This lack of action
by authorities forces farmers to be entirely dependent on their own
adaptive capacities, constrained due to constant uncertainties and
scarcity of assets (Eakin, 2005; Gioli et al., 2014).

Research has shown it is first necessary to perceive a change
before being able to adapt to it (Maddison, 2006; Tambo and
Abdoulaye, 2013). The majority of changes identified by partici-
pants in this study were qualified as stresses, and participants
either cope with the change as best they can, or spontaneously
resort to reactive adaptation strategies in response. The contin-
gency plans identified by participants in the case of the occurrence
of a shock highlight their strong resource dependency, with a large
percentage of them stating that such an event would have devas-
tating effects for them and their families. Many are not able to put

resources aside as a safety net, and realise that they will have to
deal with the repercussions as best they can if the time comes.

Multiple attitudes regarding change exist in the study region,
with differences in farmers' values and aspirations explaining these
variations in strategies used within a same community or region
(Guillem et al., 2012). Certain individuals place emphasis on live-
lihood strategies with the objective of reducing agricultural risks
and preserving their natural and financial capitals, while others see
social and human capitals as most important. The issue of
inequality in the face of resource degradation is a concern to certain
families, as authorities and fishers have tried to establish size re-
strictions to fishing (Wallace et al., 2015), leading lower income
households to bear the burden of the environmental policy
(Raboanarielina, 2012; Waeber et al., 2016). Two broad attitudes
appear regarding educational changes: a more controlling
approach versus a trusting one, where children are believed to
become honest and make good decisions if they receive a good
education (cf. Reibelt et al., 2014). Although the small number of
participants in the Q methodology means that we cannot upscale
results to the population level, some patterns are nevertheless
interesting to note, such as those regarding gender, where results of
this study are in line with the literature: the different attitudes
illustrate how gender can shape priorities, with women showing
strong concern about education and children's future well-being,
and men showing most concern about changes affecting their
livelihood, thus exhibiting a gender bias. Women have been shown
to be more vulnerable to shocks, and often have fewer livelihood
opportunities to fall back onto and are more involved in household
activities (Nelson and Stathers, 2009; Timko et al., 2010; Bradshaw
and Fordham, 2014). The results of this study may explain this to a
certain extent, as men's focus on livelihood challenges may lead
them to be more prepared in the occurrence of an unpredictable
event as opposed to women who focus on the well-being of their
kin, leaving them more vulnerable.

By considering change in its entirety, these results illustrate how
stresses and shocks from all fronts impact resource users' asset
bases. The numerous changes affecting their natural capital have
repercussions on farmers' livelihoods by making their main source
of income riddled with uncertainty. The various existing attitudes
towards coping with these changes lead to different livelihood
decisions and levels of livelihood resilience. Improving farmers'
adaptive capacity implies expanding their asset base (Bebbington,
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1999). The changes experienced by study participants affect the five
capitals that make up this base, and this decrease in capital stocks
negatively affects their quality of life, their livelihood options, de-
cisions, and subsequently their behaviour towards these changes
and therefore vulnerability (Adoto and Meinzen-Dick, 2002).
Farmers place most importance on physical and financial capital-
s—necessary to put any livelihood strategy in place—before
considering human or social capitals, needed to further develop
their livelihood basis. The possession of financial capital such as
income, natural capital such as livestock that can be transformed
into financial capital, and physical capital such as shelter, vehicles
or working equipment is seen as the foundation needed to have a
good quality of life. These capitals allow for a certain level of au-
tonomy and therefore stability in the face of change (Ellis, 2000;
Schneider and Niederle, 2010). Although only one factor relating
to social capital was in the ten most frequent QoL keywords, many
changes affecting social capital such as criminality and conflicts
amongst family members were identified, suggesting that although
not key when discussing QoL, participants do appreciate the
importance of this capital and the negative impacts its deteriora-
tion has on their lives (Stoudmann et al., 2016). Customs play a vital
role within Malagasy society and family life (Jones et al., 2008;
Andriamalala and Gardner, 2010; Tengoe and Heland, 2014).
Although few elements regarding culture were explicitly discussed
by participants, many of the subjects covered are imbedded within
local culture. The daily decisions of farmers, may it be regarding
agricultural practices, health, or education, are all culturally
mediated, based on various socio-cultural and ancestral practices.
This illustrates the certain limitation of the empirical methods used
in this study, as a concept such as ‘culture’ can be somewhat lost
when trying to place rural resource users into prescribed models,
and should be taken into account when considering our results.

A shift from the current dependence on reactive adaptation to
one where authorities take a share of the responsibility in easing
the burden needs to take place. If current trends continue, farmers
will become increasingly dependent on a small set of resources and
shrinking asset base, making them susceptible to even minor
stresses or shocks. This governmental involvement and investment
could be through improved access and communication routes,
allowing farmers to trade more easily as well as giving them the
opportunity for information and knowledge sharing. Furthermore,
farmers need to be aware about the potentiality of stresses or
shocks to be able to adequately prepare for them. This implies in-
formation sharing and awareness raising in rural areas where
people are most resource dependent and vulnerable. With farming
being part of these populations’ cultural identity, they need to be
given tools to be able to prepare for change, for example by
improved financial products such as microcredits tailored for rural
environments, and improved access to modern agricultural tech-
niques and technologies in order to increase their output and
decrease their vulnerability.

Taking a resilience approach, policies need to consider context-
specific factors, and farmers' decision-making must be given room
in the context of policy making to keep options as open and
manifold as possible. However, issues surrounding governance are
a critical challenge to the implementation of any of these recom-
mendations. From a political ecology perspective, there is a clear
power imbalance between the different stakeholders involved,
implying that these recommendations are unrealistic without a
fundamental change in the current institutional framework (Kull
and Rangan, 2016), particularly in such an intransparent context

as that of Madagascar (Waeber and Wilmé, 2013). Although
methods allowing the study of participants' viewpoints such as Q
methodology does not allow to bridge the divide between resil-
ience thinking and political ecology, it does give people a voice to
formulate their perceptions and attitudes towards change, and
generate a better understanding of the social context that is often
lacking in the former approach (Gallardo et al., 2017). The results of
this study show that the coping and adaptation methods of farmers
are not sufficient to shield them from change, despite the high
levels of diversification and multitude of identified strategies. These
local actors who are experiencing the changes first-hand are
defenceless, with their future depending on authorities and in-
stitutions who hold the power, illustrating the system's inequalities
that need to be considered when devising solutions (Schoon et al.,
2015).

5. Conclusion

This research aimed to gain a better understanding of farmers'
definitions and experiences of change. What changes they perceive
as affecting them, how they deal with them, and how these changes
affect their quality of life. Results show that these resource users are
confronted with stresses and shocks impacting all aspects of their
lives and affecting their five capital stocks. The coping and reactive
adaptation strategies currently implemented are insufficient to
sustain their asset base considering the high levels of resource
dependency and inability of a large portion of participants to pre-
pare for the unexpected. Although proactive adaptation measures
such as improved infrastructure and education are needed, these
seem unlikely to be put in place by authorities due to the country's
current political and economic situation, making farmers' prospects
bleak when considering the fast pace of change taking place.

Although there is a large amount of research having been done
on agrarian populations’ perception of climate change, this driver is
often singled out. The broader change-context affecting agrarian
communities should be considered in developing responses to is-
sues likely to become increasingly pronounced. Further research
encompassing the broader change-context that affects agrarian
communities is required to be able to better understand how to
increase their resilience towards changes stemming from all fronts.

Acknowledgement

We would like to thank the Minister of Fisheries and the Min-
ister of the Environment, Ecology, Seas and Forests of Ambaton-
drazaka for the valuable information they provided, as well as the
personnel of Madagascar Wildlife Conservation and Durrell for
their support throughout the fieldwork. A special thanks goes to
the participants for their willingness to contribute to the study as
well as to Vanessa Rakotomalala for her excellent work as research
assistant. Thank you to the editor and anonymous reviewers of the
Journal of Rural Studies for their valuable input that helped us
greatly in improving this manuscript.

This work was supported by the Swiss Programme for Research
on Global Issues for Development under the research grant
1201Z0_146852.

Appendix A. Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jrurstud.2017.09.001.


https://doi.org/10.1016/j.jrurstud.2017.09.001

N. Stoudmann et al. / Journal of Rural Studies 56 (2017) 76—86 85

References

Adger, W.N., 2000. Social and ecological resilience: are they related? Prog. Hum.
Geogr. 24 (no. 3), 347—364. http://dx.doi.org/10.1191/030913200701540465.

Adger, W.N,, Vincent, W.N., 2005. Uncertainty in adaptive capacity. Comptes Rendus
Geosci. 337, 399—410.

Adger, W.N,, Kelly, P.M., Winkels, A., Quang Huy, L., Locke, C., 2002. Migration, re-
mittances, livelihood trajectories, and social resilience. Ambio A J. Hum. Envi-
ron. 31 (no. 4), 358—366. http://dx.doi.org/10.1579/0044-7447-31.4.358.

Adger, W.N., Dessai, S., Goulden, M., Hulme, M., Lorenzoni, I, Nelson, D.R.
Naess, L.O., Wolf, J., Wreford, A., 2009. Are there social limits to adaptation to
climate change? Clim. Change 93, 335—354.

Adger, W.N., Barnett, J., Brown, K, Marshall, N., O'Brian, K., 2012. Cultural di-
mensions of climate change impacts and adaptation. Nat. Clim. Change 3,
112—-117. http://dx.doi.org/10.1038/NCLIMATE 1666.

Adoto, M., Meinzen-Dick, R., 2002. Assessing the impact of the agricultural research
on poverty using the sustainable livelihood framework. In: Environment and
Production Technology Division Discussion Paper No. 89. International Food
Policy Research Institute, Washington, DC.

Albizua, A., Zografos, C., 2014. A value-based approach to vulnerability and adap-
tation to climate change: applying Q methodology in the Ebro Delta, Spain.
Environ. Policy Gov. 24, 405—422. http://dx.doi.org/10.1002/eet.1658.

Alizany, N., Chrysostome Rakotondravelo, J., Rabarijohn, R., Raharinjanahary, H.,
Rabeharisoa, L., Ranaivonasy, ]., Tiani, A.M., 2010. Adapting to Cyclones in
Madagascar's Analanjirofo Region. Adaptation Insights: Addressing Climate
Change in Africa Though Participatory Action Research, vol. 7. International
Development Research Centre, Ottawa, Canada.

Amin, Z., 2000. Q methodology — a journey into the subjectivity of human mind.
Singap. Med. J. 41 (no. 8), 410—414.

Andriamalala, G., Gardner, CJ., 2010. L'utilisation du dina comme outil de gou-
vernance des ressources naturelles: lecons tirés de Velondriake, sud-ouest de
Madagascar. Trop. Conservation Sci. 3 (no. 4), 447—472.

Andrianandrasana, H.T, Randriamahefasoa, J., Durbin, ], Lewis, RE.,
Ratsimbazafy, J.H., 2005. Participatory ecological monitoring of the Alaotra
wetlands in Madagascar. Biodivers. Conservation 14, 2757—2774. http://
dx.doi.org/10.1007/s10531-005-8413-y.

Bailey, C., Pomeroy, C., 1996. Resource dependency and development options in
coastal Southeast Asia. Soc. Nat. Resour. 9 (no. 2), 191-199. http://dx.doi.org/
10.1080/08941929609380964.

Bakoariniaina, L.N., Kusky, T., Raharimahefa, T., 2006. Disappearing Lake Alaotra:
monitoring catastrophic erosion, waterway silting, and land degradation haz-
ards in Madagascar using Landsat imagery. J. Afr. Earth Sci. 44, 241-252. http://
dx.doi.org/10.1016/j jafrearsci.2005.10.013.

Bathfield, B., Gasselin, P., Garcia-Barrios, L., Vandame, R., Lopez-Ridaura, S., 2015.
Understanding the long-term strategies of vulnerable small-scale farmers
dealing with markets' uncertainties. Geogr. ]. http://dx.doi.org/10.1111/
geoj.12142.

Bebbington, A., 1999. Capitals and capabilities: a framework for analysing peasant
viability, rural livelihoods and poverty. World Dev. 27 (no. 12), 2021-2044.
Below, T.B., Mutabazi, K.D., Kirschke, D., Franke, C., Sieber, S., Siebert, R,
Tscherning, K., 2012. Can farmers' adaptation to climate change be explained by
socio-economic household-level variables? Glob. Environ. Change 22 (no. 1).

http://dx.doi.org/10.1016/j.gloenvcha.2011.11.012.

Berrang-Ford, L., Ford, ].D., Paterson, J., 2011. Are we adapting to climate change?
Glob. Environ. Change 21, 25-33. http://dx.doi.org/10.1016/
j.gloenvcha.2010.09.012.

Bradshaw, S., Fordham, M., 2014. Double disaster : disaster through a gender lens.
In: Collins, A.E.,, Samantha, ], Manyena, B., Jayawickrama, J. (Eds.), Hazards,
Risks, and Disaster in Society. Academic Press.

Brown, S.R., 1993. A primer on Q methodology. Operant Subj. 16 (no. %), 91—138.

Burt, C., Stephenson, W., 1939. Alternative views of correlations between persons.
Pyschometrika 4 (no.4), 269—281.

Carter, M.R,, Barrett, C.B., 2006. The economics of poverty traps and persistent
poverty: an asset-based approach. ]J. Dev. Stud. 42 (no. 2), 178—199. http://
dx.doi.org/10.1080/00220380500405261.

Copsey, J.A., Rajaonarison, L.H., Randriamihamina, R., Rakotoniaina, L.J., 2009. Voices
from the marsh: livelihood concerns of fishers and rice cultivators in the Alaotra
wetlands. Madagascar Conservation Dev. 4 (no. 1), 25—30.

Darnhofer, 1., Fairweather, ]J., Moller, H., 2010. Assessing a farm's sustainability:
insight from resilience thinking. Int. J. Agric. Sustain. 8 (no. 3), 186—198. http://
dx.doi.org/10.3763/ijas.2010.0480.

Daskon, C., Binns, T., 2009. Culture, tradition and sustainable rural livelihoods:
exploring the culture-development interface in Kandy, Sri Lank. Community
Dev. J. 45 (no. 4), 494—517.

de Bruin, K.C., 2011. Distinguishing between Proactive (Stock) and Reactive (Flow)
Adaptation. Available at: SSRN: http://ssrn.com/abstract=1854285.

Deressa, T.T., Hassan, R.M.,, Ringler, C., 2011. Perception of and adaptation to climate
change by farmers in the Nile basin of Ethiopia. J. Agric. Sci. 149, 23—31. http://
dx.doi.org/10.1017/S0021859610000687.

Eakin, H., 2005. Institutional change, climate risk, and rural vulnerability: cases
from Central Mexico. World Dev. 33 (no. 11), 1923—-1938. http://dx.doi.org/
10.1016/j.worlddev.2005.06.005.

Ellis, F, 2000. Rural Livelihoods and Diversity in Developing Countries. Oxford
University Press, Oxford.

Folke, C., Carpenter, S.R., Walker, B., Scheffer, M., Chapin, T., Rockstrom, J., 2010.
Resilience thinking: integrating resilience, adaptability and transformability.
Ecol. Soc. 15 (no. 4). Available at: http://www.ecologyandsociety.org/vol15/iss4/
art20/.

Fiissel, H.-M., 2007. Adaptation planning for climate change: concepts, assessment
approaches, and key lessons. Sustain. Sci. 2, 265—275.

Gallardo, E,G.L., Saunders, F,, Sokolova, T., Boreback, K., van Laerhoven, F,, Kokko, S.,
Tuvendal, M., 2017. We adapt... but is it good or bad? Locating the political
ecology and social-ecological systems debate in reindeer herding in the
Swedish Sub-Arctic. ]. Political Ecol. 24, 667—691.

Gioli, G., Khan, T., Scheffran, J., 2014. Climatic and environmental change in the
Karakoram: making sense of community perceptions and adaptation strategies.
Reg. Environ. Change 14, 1151-1162. http://dx.doi.org/10.1007/s10113-013-
0550-3.

Goetter, J.F., 2016. The cattle raiders leave us no choice: new transhumance in the
Mahafaly Plateau region in Madagascar. Madagascar Conservation Dev. 11 (no.
1), 12-22.

Goodwin, N.R., 2003. Five kinds of capital: useful concepts for sustainable devel-
opment. In: Global Development and Environment Institute Working Paper No.
03-07. Global Development and Environment Institute, Tufts University, Med-
ford, MA.

Gorenflo, LJ., Corson, C., Chomitz, K.M., Harper, G., Honzak, M., Ozler, B., 2011.
Exploring the association between people and deforestation in Madagascar. In:
Cicotta, R.P,, Gorenflo, L. (Eds.), Human Population: its Influences on Biological
Diversity, Ecological Studies, vol. 214. Springer, Berlin, Germany.

Guillem, E.E., Barnes, A.P, Rounsevell, M.D.A., Renwick, A. 2012. Refining
perception-based farmer typologies with the analysis of past census data.
J. Environ. Manag. 110, 226-235. http://dx.doi.org/10.1016/
j.jenvman.2012.06.020.

Guttman, L., 1954. Some necessary conditions for common factor analysis. Psy-
chometrika 19 (no. 2), 149—-161.

Hannabh, L, et al., 2008. Climate change adaptation for conservation in Madagascar.
Biol. Lett. 4, 590—594. http://dx.doi.org/10.1098/rsbl.2008.0270.

Harvey, C.A., Rakotobe, L., Rao, N.S., Dave, R., Razafimahatratra, H., Hasinandrianina
Rabarijohn, R., Rajaofara, H., MacKinnon, J.L., 2014. Extreme vulnerability of
smallholder farmers to agricultural risks and climate change in Madagascar.
Philosophical Trans. R. Soc. B 369. http://dx.doi.org/10.1098/rstb.2013.0089.

Hsieh, H.-F,, Shannon, S.E., 2005. Three approaches to qualitative content analysis.
Qual. Health Res. 15 (no. 9), 1277-1288. http://dx.doi.org/10.1177/
1049732305276687.

Institut National de la Statistique (INSTAT), 2016. http://instat.mg/. (Accessed 10
March 2016).

International Fund for Agricultural Development (IFAD), 2013. Smallholders, Food
Security, and the Environment. IFAD, Rome, Italy.

Jones, ].P.G., Andriamarovololona, M.M., Hockley, N., 2008. The importance of ta-
boos and social norms to conservation in Madagascar. Conserv. Biol. 22 (no. 4),
976—-986.

Kaiser, H.F,, 1960. The application of electronic computers to factor analysis. Educ.
Psychol. Meas. 20 (no. 1), 141-151.

Kitzinger, J., 1995. Qualitative research. Introducing focus groups. Br. Med. J. 311 (no.
7000), 299—-302.

Kull, C.A., 2012. Air photo evidence of historical land cover change in the highlands:
wetlands and grasslands give way to crops and woodlots. Madagascar Con-
servation Dev. 7 (no. 3), 144—152. http://dx.doi.org/10.4314/mcd.v7i3.7.

Kull, CA., Rangan, H., 2016. Political ecology and resilience: competing inter-
disciplinarities? In: Colloque de Cerisy Hubert, B., Mathieu, N. (Eds.), Inter-
disciplinarités entre Natures et Sociétés. Peter Lang.

Lammers, P.L, Richter, T., Waeber, P.O., Mantilla-Contreras, J., 2015. Lake Alaotra
wetlands: how long can Madagascar's most important rice and fish production
region withstand the anthropogenic pressure? Madagascar Conservation Dev.
10 (no. 3,), 116—127, 10.431 4/mcd.v1 0i3s.4.

Maddison, D., 2006. The Perception of and Adaption to Climate Change in Africa.
CEEPA Discussion Paper No. 10, Centre for Environmental Economics and Policy
in Africa. University of Pretoria, South Africa.

Mertz, O., Mbow, C., Reenberg, A., Diouf, A., 2009. Farmers' perceptions of climate
change and agricultural adaptation strategies in Rural Sahel. Environ. Manag.
43, 804—816. http://dx.doi.org/10.1007/s00267-008-9197-0.

Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being:
Synthesis. Island Press, Washington, DC.

Ministre de I'Agriculture, 2012. Annuaire 2009-2010: Statistiques Agricoles. Service
de la statistique agricole.2.

Morton, J.F, 2007. The impact of climate change on smallholder and subsistence
agriculture. PNAS 104 (no. 50), 19680—19685.

Nelson, V., Stathers, T., 2009. Resilience, power, culture, and climate: a case study
from semi-arid Tanzania, and new research directions. Gend. Dev. 17 (no. 1),
81-94. http://dx.doi.org/10.1080/13552070802696946.

Olsson, L., Opondo, M., Tschakert, P., Agrawal, A., Eriksen, S.H., Ma, S., Perch, L.N.,
Zakieldeen, S.A., 2014. Livelihoods and poverty. In: Field, C.B., Barros, V.R,,
Dokken, D.J., Mach, K., Mastrandrea, M.D., Bilir, T.E., Chatterjee, M., Ebi, K.L,,
Estrada, Y.0., Genova, R.C,, Girma, B., Kissel, E.S., Levy, A.N., MacCracken, S.,
Mastrandrea, P.R., White, L.L. (Eds.), Climate Change 2014: Impacts, Adaptation,
and Vulnerability. Part a: Global and Sectoral Aspects. Contribution of Working
Group II to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press, Cambridge, UK, pp. 793—832.

O'Brien, K., Leichenko, R., Kelkar, U., Venema, H., Aandahl, G., Tompkins, H., Javed, A.,


http://dx.doi.org/10.1191/030913200701540465
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref2
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref2
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref2
http://dx.doi.org/10.1579/0044-7447-31.4.358
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref4
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref4
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref4
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref4
http://dx.doi.org/10.1038/NCLIMATE1666
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref6
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref6
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref6
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref6
http://dx.doi.org/10.1002/eet.1658
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref8
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref8
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref8
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref8
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref8
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref8
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref9
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref9
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref9
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref9
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref10
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref10
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref10
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref10
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref10
http://dx.doi.org/10.1007/s10531-005-8413-y
http://dx.doi.org/10.1007/s10531-005-8413-y
http://dx.doi.org/10.1080/08941929609380964
http://dx.doi.org/10.1080/08941929609380964
http://dx.doi.org/10.1016/j.jafrearsci.2005.10.013
http://dx.doi.org/10.1016/j.jafrearsci.2005.10.013
http://dx.doi.org/10.1111/geoj.12142
http://dx.doi.org/10.1111/geoj.12142
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref15
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref15
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref15
http://dx.doi.org/10.1016/j.gloenvcha.2011.11.012
http://dx.doi.org/10.1016/j.gloenvcha.2010.09.012
http://dx.doi.org/10.1016/j.gloenvcha.2010.09.012
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref18
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref18
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref18
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref19
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref19
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref93
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref93
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref93
http://dx.doi.org/10.1080/00220380500405261
http://dx.doi.org/10.1080/00220380500405261
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref21
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref21
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref21
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref21
http://dx.doi.org/10.3763/ijas.2010.0480
http://dx.doi.org/10.3763/ijas.2010.0480
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref23
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref23
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref23
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref23
http://ssrn.com/abstract=1854285
http://ssrn.com/abstract=1854285
http://dx.doi.org/10.1017/S0021859610000687
http://dx.doi.org/10.1017/S0021859610000687
http://dx.doi.org/10.1016/j.worlddev.2005.06.005
http://dx.doi.org/10.1016/j.worlddev.2005.06.005
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref27
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref27
http://www.ecologyandsociety.org/vol15/iss4/art20/
http://www.ecologyandsociety.org/vol15/iss4/art20/
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref29
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref29
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref29
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref30
http://dx.doi.org/10.1007/s10113-013-0550-3
http://dx.doi.org/10.1007/s10113-013-0550-3
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref32
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref32
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref32
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref32
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref33
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref33
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref33
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref33
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref34
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref34
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref34
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref34
http://dx.doi.org/10.1016/j.jenvman.2012.06.020
http://dx.doi.org/10.1016/j.jenvman.2012.06.020
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref36
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref36
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref36
http://dx.doi.org/10.1098/rsbl.2008.0270
http://dx.doi.org/10.1098/rstb.2013.0089
http://dx.doi.org/10.1177/1049732305276687
http://dx.doi.org/10.1177/1049732305276687
http://instat.mg/
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref41
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref41
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref42
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref42
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref42
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref42
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref43
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref43
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref43
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref44
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref44
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref44
http://dx.doi.org/10.4314/mcd.v7i3.7
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref46
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref46
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref46
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref46
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref46
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref46
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref47
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref47
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref47
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref47
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref47
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref48
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref48
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref48
http://dx.doi.org/10.1007/s00267-008-9197-0
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref50
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref50
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref51
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref51
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref52
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref52
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref52
http://dx.doi.org/10.1080/13552070802696946
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref54

86 N. Stoudmann et al. / Journal of Rural Studies 56 (2017) 76—86

Bhadwal, S., Barg, S., Nygaard, L., West, J., 2004. Mapping vulnerability to
multiple stressors: climate change and globalization in India. Glob. Environ.
Change 14, 303—313. http://dx.doi.org/10.1016/j.gloenvcha.2004.01.001.

Puri, RK,, 2011. Documenting local environmental knowledge and change. In:
Newing, H., Eagle, C., Puri, RK.,, Watson, C.W. (Eds.), Conducting Research in
Conservation: a Social Science Perspective. Routledge, New York, pp. 146—169.

Raboanarielina, C.M., 2012. The forgotten resource: community perspectives on
conservation and well-being in Zahamena National Park, Madagascar.
Madagascar Conservation Dev. 7 (no. 2S), 70—78. http://dx.doi.org/10.4314/
mcd.v7i2S.3.

Rakotoarisoa, T.F., Waeber, P.O., Richter, T., Mantilla-Contreras, J., 2015. Water hya-
cinth (Eichhornia crassipes), any opportunities for the Alaotra wetlands and
livelihoods? Madagascar Conservation Dev. 10 (no. 3), 128—136, 10.431 4/
mcd.v1 0i3s.5.

Randrianarisoa, J.C., Minten, B., 2001. Agricultural Production, Agricultural Land and
Rural Poverty in Madagascar. Cornell University, USA. http://www.cfnpp.
cornell.edu/images/wp112.pdf. (Accessed 10 March 2016).

Randrianja, S., 2012. Love me tender — transition vers out? Madagascar Conservation
Dev. 7 (no. 1), 9—16. http://dx.doi.org/10.4314/mcd.v7i1.3.

Reibelt, L.M., Richter, T, Waeber, P.O., Rakotoarimanana, S.H.N.H. Mantilla-
Contreras, J., 2014. Environmental education in its infancy at Lake Alaotra,
Madagascar. Madagascar Conservation Dev. 9 (no. 2), 71-82. http://dx.doi.org/
10.4314/mcd.v9i2.3.

Rendigs, A., Reibelt, L.M., Ralainasolo, F.B., Ratsimbazafy, ].H., Waeber, P.0O., 2015. Ten
years into the marshes — Hapalemur alaotrensis conservation, one step forward
and two steps back? Madagascar Conservation Dev. 10 (no. 1), 13—20, 10.431 4/
mcd.v1 0i1.53.

Risdon, A., Eccleston, C., Crombez, G., McCracken, L., 2003. How can we learn to live
with pain? A Q methodological analysis of the diverse understandings of
acceptance of chronic pain. Soc. Sci. Med. 56, 375—386.

Robbins, P., 2000. The practical politics of knowing: state environmental knowledge
and local political economy. Econ. Geogr. 76 (no. 2), 126—144.

Robbins, P., Krueger, R., 2000. Beyond bias? The promise and limits of Q method in
human geography. Prof. Geogr. 52 (no. 4), 636—648. http://dx.doi.org/10.1111/
0033-0124.00252.

Schmolck, P, 2002. PQMethod (Version 2.35). http://schmolck.userweb.mwn.de/
gmethod/downpqwin.htm. (Accessed 20 September 2015).

Schneider, S., Niederle, P.A., 2010. Resistance strategies and diversification of rural
livelihoods: the construction of autonomy among Brazilian family farmers.
J. Peasant Stud. 37 (no. 2), 379-405. http://dx.doi.org/10.1080/
03066151003595168.

Schoon, M.L,, Robards, M., Brown, K., Engle, N., Meek, C., Biggs, R., 2015. Politics and
the resilience of ecosystem services. In: Biggs, R., Schliiter, M., Schoon, M.L.
(Eds.), Principles for Building Resilience: Sustaining Ecosystem Services in
Social-ecological Systems. Cambridge University Press.

Scoones, 1., 1998. Sustainable rural livelihoods: a framework for analysis. In: IDS
Working Paper 72. University of Sussex, Brighton, UK.

Scoones, 1., Leach, M., Smith, A, Stagl, S., Stirling, A., Thompson, J., 2007. Dynamic
systems and the challenge of sustainability. In: STEPS Working Paper 1. STEPS
Centre, Brighton, UK.

Stainton-Rogers, R., 1995. Q methodology. In: Smith, J., et al. (Eds.), Rethinking
Methods in Psychology. Sage, London.

Stenner, P, Dancey, C.P., Watts, S., 2000. The understanding of their illness amongst
people with irritable bowel syndrome: a Q methodological study. Soc. Sci. Med.
51, 439—452.

Stephenson, W., 1968. Consciousness out — subjectivity in. Psychol. Rec. 18,
499-501.

Stoudmann, N., Rakotomalala, V.A.G.,

Garcia, C., Randriamalala, LH,,

Ramamonjisoa, B., 2016. Two sides to every coin: farmers' perceptions of
mining in the Maningory watershed, Madagascar. Madagascar Conservation
Dev. 11 (no. 2), 91-95. http://dx.doi.org/10.4314/mcd.v11i2.3.

Tambo, J.A., Abdoulaye, T., 2013. Smallholder farmers' perceptions of and adapta-
tions to climate change in the Nigerian savanna. Reg. Environ. Change 13,
375—388. http://dx.doi.org/10.1007/s10113-012-0351-0.

Tengoe, M., Heland, J., 2014. Trees and Tree-planting in Southern Madagascar:
Sacredness and Remembrance. Greening in the Red Zone. Springer,
Netherlands, pp. 333—337. http://dx.doi.org/10.1007/978-90-481-9947-1_24.

Timko, ].A., Waeber, P.O., Kozak, R.A., 2010. The socio-economic contribution of non-
timber forest products to rural livelihoods in Sub-Saharan Africa: knowledge
gaps and new directions. Int. For. Rev. 12 (no. 3), 284—294.

United Nations, 2015. Transforming Our World: the 2030 Agenda for Sustainable
Development. United Nations, New York, USA.

van Exel, J., de Graaf, G., 2005. Q Methodology: a Sneak Preview. Available at: www.
jobvanexel.nl.

van Heland, J., Folke, C., 2014. A social contract with the ancestors — culture and
ecosystem services in southern Madagascar. Glob. Environ. Change 24,
251-264. http://dx.doi.org/10.1016/j.gloenvcha.2013.11.003.

Waeber, P.O., 2014. Tinker, tailor, wise man, madman, taxman — please! Madagascar
Conservation Dev. 9 (no. 2), 57—59. http://dx.doi.org/10.4314/mcd.v9i2.1.

Waeber, P.O., Wilmé, L., 2013. Madagascar rich and intransparent. Madagascar
Conservation Dev. 8 (no. 2), 52—54.

Waeber, P.O., Wilmé, L, Ramamonjisoa, B., Garcia, C., Rakotomalala, D.,
Rabemananjara, Z.H., Kull, CA., Ganzhorn, J.U., Sorg, J.-P., 2015. Dry Forests in
Madagascar: neglected and under pressure. Int. For. Rev. 17 (no. S2), 127—148.

Waeber, P.O., Wilmé, L., Mercier, J.R., Camara, C., Lowry 2nd, P.P., 2016. How effective
have thirty years of internationally driven conservation and development ef-
forts been in Madagascar? PLoS One 17 (no. 8). http://dx.doi.org/10.1371/
journal.pone.0161115.

Walker, B., Holling, C.S., Carpenter, S.R., Kinzig, A., 2004. Resilience, adaptability and
transformability in social-ecological systems. Ecol. Soc. 9 (no. 2). Available at:
http://www.ecologyandsociety.org/vol9/iss2/art5/.

Wallace, A.P.C, Milner-Gulland, E.F, Jones, ].P.G., Bunnefeld, N., Young, R,
Nicholson, E., 2015. Quantifying the short-term costs of conservation in-
terventions for fishers at Lake Alaotra, Madagascar. PLoS ONE 10 (no. 6). http://
dx.doi.org/10.1371/journal.pone.0129440.

Wallace, AP.C, Jones, J.P.G., Milner-Gulland, EJ., Wallace, G.E., Young, R,
Nicholson, E., 2016. Drivers of the distribution of fisher effort at Lake Alaotra,
Madagascar. Hum. Ecol. http://dx.doi.org/10.1007/s10745-016-9805-1.

Watts, S., Stenner, P.,, 2005. Doing Q methodology: theory, method and interpre-
tation. Qual. Res. Psychol. 2 (no. 1), 67-91. http://dx.doi.org/10.1191/
1478088705qp0220a.

Watts, S., Stenner, P.,, 2012. Doing Q Methodological Research: Theory, Method and
Interpretation. SAGE publications Inc., London, UK.

Wilmé, L., Ravokatra, M., Dolch, R., Schuurman, D., Mathieu, E., Schuetz, H.,
Waeber, P.0., 2012. Toponyms for centers of endemism in Madagascar.
Madagascar Conservation Dev. 7 (no. 1), 30—40. http://dx.doi.org/10.4314/
mcd.v7il.6.

Wilmé, L., Waeber, P.O., Mouton, F, Gardner, C., Razafindratsima, O., Sparks, ].,
Kull, CA., Ferguson, B., Lourenco, W.R., Jenkins, P.D. Ramamonjisoa, L.,
Burney, D.A., Lowry II, P.P., 2016. A proposal for ethical conduct in research in
and on Madagascar. Madagascar Conservation Dev. 11 (no. 1), 36—39.

Zorondo-Rodriguez, F., Gomez-Baggethun, E., Demps, K. Ariza-Montobbio, P.,
Garcia, C., Reyes-Garcia, V., 2012. What defines quality of life? The gap between
public policies and locally defined indicators among residents of Kodagu, Kar-
nataka (India). Soc. Indic. Res. 115 (no. 1), 441—456.


http://dx.doi.org/10.1016/j.gloenvcha.2004.01.001
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref56
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref56
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref56
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref56
http://dx.doi.org/10.4314/mcd.v7i2S.3
http://dx.doi.org/10.4314/mcd.v7i2S.3
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref58
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref58
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref58
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref58
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref58
http://www.cfnpp.cornell.edu/images/wp112.pdf
http://www.cfnpp.cornell.edu/images/wp112.pdf
http://dx.doi.org/10.4314/mcd.v7i1.3
http://dx.doi.org/10.4314/mcd.v9i2.3
http://dx.doi.org/10.4314/mcd.v9i2.3
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref62
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref62
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref62
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref62
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref62
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref62
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref63
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref63
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref63
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref63
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref64
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref64
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref64
http://dx.doi.org/10.1111/0033-0124.00252
http://dx.doi.org/10.1111/0033-0124.00252
http://schmolck.userweb.mwn.de/qmethod/downpqwin.htm
http://schmolck.userweb.mwn.de/qmethod/downpqwin.htm
http://dx.doi.org/10.1080/03066151003595168
http://dx.doi.org/10.1080/03066151003595168
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref68
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref68
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref68
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref68
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref69
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref69
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref70
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref70
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref70
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref71
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref71
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref72
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref72
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref72
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref72
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref73
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref73
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref73
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref73
http://dx.doi.org/10.4314/mcd.v11i2.3
http://dx.doi.org/10.1007/s10113-012-0351-0
http://dx.doi.org/10.1007/978-90-481-9947-1_24
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref77
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref77
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref77
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref77
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref78
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref78
http://www.jobvanexel.nl
http://www.jobvanexel.nl
http://dx.doi.org/10.1016/j.gloenvcha.2013.11.003
http://dx.doi.org/10.4314/mcd.v9i2.1
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref82
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref82
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref82
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref82
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref83
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref83
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref83
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref83
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref83
http://dx.doi.org/10.1371/journal.pone.0161115
http://dx.doi.org/10.1371/journal.pone.0161115
http://www.ecologyandsociety.org/vol9/iss2/art5/
http://dx.doi.org/10.1371/journal.pone.0129440
http://dx.doi.org/10.1371/journal.pone.0129440
http://dx.doi.org/10.1007/s10745-016-9805-1
http://dx.doi.org/10.1191/1478088705qp022oa
http://dx.doi.org/10.1191/1478088705qp022oa
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref89
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref89
http://dx.doi.org/10.4314/mcd.v7i1.6
http://dx.doi.org/10.4314/mcd.v7i1.6
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref91
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref91
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref91
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref91
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref91
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref91
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref92
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref92
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref92
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref92
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref92
http://refhub.elsevier.com/S0743-0167(17)30264-4/sref92

	Perception of change: Narratives and strategies of farmers in Madagascar
	1. Introduction
	2. Methodology
	2.1. Focus groups and free-listings
	2.2. Q methodology
	2.3. Statistical analysis

	3. Results
	3.1. QoL and perception of change
	3.2. Coping with change

	4. Discussion
	5. Conclusion
	Acknowledgement
	Appendix A. Supplementary data
	References




