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Of Models and Meanings: Cultural Resilience in Soa-ecological Systems
Todd A. Crane
Technology and Agrarian Development
Wageningen University

Abstract

Modeling has emerged as a key technology in arsabfssocio-ecological systems.
However, the tendency for modeling to focus onntteehanistic materiality of biophysical
systems obscures the diversity of performativeaddi@haviors and normative cultural
positions of actors within the modeled system. fHue that changes in the biophysical
system can be culturally constructed in differeaysymeans that the perception and pursuit
of adaptive pathways can be highly variable. Furtieee, the adoption of biophysically
resilient livelihoods can occur under conditionsehhare subjectively experienced as the
radical transformation of cultural systems. Theeobyes of this paper are to 1. highlight the
importance of understanding the place of cultutdiwisocio-ecological systems, 2. explore
the tensions between empirical and normative mrsstin the analysis of socio-ecological
resilience and 3. suggest how empirical modelingoaio-ecological systems can
synergistically interact with normative aspectsivélihoods and lifeways.

PROLOGUE

ResearcherWhat is the cause of soil fertility decline imteal Mali?
Marka agropastoralistThere are not enough cattle, and so not enougiurador the fields.

ResearcherWhat is the cause of soil fertility decline imteal Mali?
Fulani agropastoralistThere are too many fields for the number of eattl

Both the Marka and Fulani agropastoralists arerd#sg the same phenomenon: a causal
relationship in resource degradation within an pgsboral ecological system. By agreeing
that there is an imbalance in the relative propartf animal manure and cultivated space,
they appear to be operating with the same conclepiodel and analysis of the biophysical
system. However, despite this semblance of agreethey frame soil fertility decline in
fundamentally different terms, ones that emphasateéhe only objective materiality of the
system, but also their subjective positions wiihiiThe farmer privileges the place of
agriculture in the system, taking the number ard sf fields as a constant, treating the
proper number of cattle as a function of agricaltureeds. The herder privileges the place of
pastoralism, taking the number of cattle as thestzom, and treating appropriate agricultural
space as a function of animal (manure) availabilityese positions stem from individuals’
different institutionalized livelihood practicescanormative values, which in this case
correlate with systems of cultural identity. Stagtwith the premise that cultural systems are
important parts of broader socio-ecological systamms paper explores the place of cultural
change within the context of long term socio-ecaabresilience.

INTRODUCTION

" Todd Crane is an associate of the Centre for Géirfnange Economics and Policy.



The extended severe droughts in the West AfricdrelSiuring from the late 1960’s to the
1980’s, along with the overall relatively low anhaserage rainfall in the following decades,
have effectively reset the climatic and ecologizagelines in the region (Nicholson 2005,

Bell and Lamb 2006). In socio-ecological terms, riin@st obvious immediate effect of the
droughts was the famine induced by short-term faitf agricultural and pastoral production.
The devastation of the food system required a lpoggon of the population of Sahel to live
on imported food aid for several years (Batterbamg Warren 2001).While the short-term
effects were massive and well documented, the teng-effects are still unfolding to this

day, with implications for the resilience of then8han socio-ecological system (Turner 1999,
Vedeld 2000, Mortimore and Adams 2001).

Rather than discussing resilience in terms ofcsecblogical responses to annual
droughts at the household or community level, winiak been done before (Roncoli et al.
2001, Eriksen et al. 2005, Smucker and Wisner 2088) paper examines long-term
resilience as a culturally-defined experience, expy the synergies and tensions between
resilience as an analytical scientific lens andliee®e as a normatiVeultural process. The
following questions will be addressed: What is phece of culture in a socio-ecological
system? How can normative, cultural-bound positimmsonstructively articulated with
empirical analyses of socio-ecological resilienisei? possible for the ecological and material
components of a system to be resilient, while atsdime time a cultural group within it is
pushed over a threshold to a new state in whicimibhgt valued practices and beliefs become
untenable, irrevocably transforming the culturelid Do such transformations even matter?

Despite having made great strides in theorizingriteggrated nature of human and ecological
systems, much of the literature on resilience ticecological systems implicitly privileges
the material, both in terms of ecosystem functiams human livelihood outcomes. The
social components of vulnerability and resilience most often construed in reference to
how technological and institutional practices relt material, biophysical and
socioeconomic outcomes such as ecosystem funcaimhvelihood security (Bebbington
1999, Scoones and Wolmer 2003, Fraser 2007). Tipb&sis on biophysical outcomes is
understandable, and indeed justifiable, as bioghysiystems are obviously fundamental to
human well-being. There is also ample literatued #tknowledges the validity of normative
cultural valuation of landscapes, natural resoyraed livelihood practices (Watson et al.
2003, Xu et al. 2005, Bottom et al. 2009), as wslthe “social limitations of adaptations”
(Adger et al. 2009). However, there is little tbaplores the relationships between empirical
biophysical models and normative cultural modelways that are robust, synergistic and
practical, though some movement is being madeandinection (Berkes and Jolly 2002,
Jansen 2009, Meinke et al. 2009).

The concurrent rise of decentralized governancepaniicipatory research on natural
resource management (Painter et al. 1994, Degr@9d, Benjaminsen 1997, Basset et al.
2007) in West Africa and elsewhere signifies a bevashift in thinking, one in which locals’
perspectives on ecosystem management must bedakiensly in policy development and
governance. This implicitly includes non-technicadymative positions in addition to
technical knowledge. The inclusion of normativeiposs is particularly important in

T “Normative” is used to connote socially-defined dradd values and ideals regarding desirabilityroppety
of a circumstance or practice, rather than theativge empirical conditions themselves. Collectividya key
aspect of this use of “normative” and distinguistidom “subjective”, which emphasizes individual
experience and positionality.



landscapes where various stakeholder groups héatasuially divergent institutional
structures, values and visions for further develephefforts (Frame 2008, Crane 2009,
Jacobson and Stephens 2009). In semi-arid ecosystieentechnical challenges in
development of resilient agroecosystems are coraitle However, these cannot be
separated from the various stakeholders’ diffepemtative positions in relation to natural
resources and quality of life.

Acknowledging the legitimacy and importance of astpositions and experiences within
socio-ecological systems, | propose to define toaltresilience” as the ability to maintain
livelihoods which satisfy both material and morabrmative) needs in the face of major
stresses and shockd his definition respects the integrity of subjeetnormative

experience — recognizing that people’s lives meanething to them — while also
accommodating changes in behaviors, values andlspstitutions which are inherent in
cultural dynamism. Following from this, a lack afliwral resilience can lead to “cultural
transformation”. “Cultural transformation” thus Wie seen when shocks occur which cause
ruptures or disjunctures in the connections betwkersocial institutions, normative values,
and the practices of day to day life. Such ruptwiisnevitably be resolved somehow or
another, but not necessarily smoothly or withouhdging social upheavals.

Durkheim refered to the experience of holding aaltmorms are not able to be met due to
new, usually degraded, material conditions as “ana®@classification” (Lockwood 1992), a
circumstance characterized by destabilization ofas@rder under which unpredictable
social upheaval can be expected and through whaeshsocial orders can arise. This closely
parallels contemporary resilience concepts (Fol@652. In ecological systems, a severe
shock stimulates a “release” phase, which can peagd to be accompanied by violent
discharges of energy and temporarily increaseapytThe same sorts of processes can
occur within cultural systems, where shocks canugfaite disjunctures between normative
values and material practices, creating a sorubbfial “release” process, though which there
is relatively rapid change in system organizatlarthe contexts of cultural transformations,
these “release” phases are generally times ofderwsi conflict for individuals and
communities. As in ecosystems, such disruputiongleed to a new stable state of cultural
practice (normative and/or material) which is sabgally different than the original, and
from which it may difficult to return to previousgzrtices and norms even when
circumstances change. Accepting that cultural systéncluding normative values, are
aspects of ecological systems, the challenge rstibes to approach the integrated analysis
both in one frame of reference?

This paper seeks to propose steps toward the aitegrof empirical biophysical analysis and
normative cultural analyses and is intended t@a& complementary counterpoint to the
other papers in this special issue of Ecology amde®y. The methodology employed by
most of the papers in this collection has beerotstruct conceptual models of dryland
socio-ecological systems and their transformatinrsder to better analyze the factors that
contribute to vulnerability and resilience. Thigapach foregrounds external analysis of
empirical phenomenon, including behavioral, insigioal and ecological components. My
paper turns the others’ approach on its head effant to understand a system and its
transformations from the perspectives of variousraovhose lives and livelihoods are
implied in socio-ecological models. This approackrmwledges people’s empirical, socio-
ecological behaviors, while simultaneously addreg#ie values and meanings through

* Environmental, political, economic or otherwise.



which they interpret those behaviors and systemsmdJa qualitative case study from central
Mali, vulnerability and resilience will be analyzédough two normative cultural lenses in
the same landscape, highlighting how important databe lost when social constructions of
meaning are not integrated with materialist analg$iadaptive socio-ecological processes.
By taking this approach, | seek to explore oppaties for bridging and intertwining
materiality and social construction in resilienesgarch and adaptation science.

It is important to emphasize that this is not aguarent against conceptualizing resilience as
a function of biophysical and socioeconomic systdmsan argument in favor of coupling
that approach with an analysis of resilience inwal systems, as defined by the people
living within them. Adger et al. point out that dissing systems transformations in
biophysical and economic terms is important, but

... such analyses, framed in terms of utilitanmaetrics, frequently fail to recognize
that the experienced worlds of individuals and camities are bound up in local
places and that the physical changes will haveqamodl cultural and symbolic
impacts(Adger et al. 2009:347).

Phrased another way, external analyses of a scological system tend to construe it solely
as a mechanistic web of interlinking actions anttoames. While this may be empirically
accurate, it is likewise incomplete. In internadigses of the same socio-ecological system,
one conducted in the minds and communities of @eaplo live within them, the web of
actions and outcomes is equally a web of intentiglsocially-constructed meanings and
normative values which are intimately inter-conedotith the material behaviors, social
institutions and environmental outcomes.

The tension between these two positions is captarettl anthropological concepts efic
andemicapproaches to research. In brief, an etic anabjsassystem, behavior or belief
seeks to frame the study in terms that are exiyliexternal to the subject being analyzed. In
etic approaches, the terms of analysis may not Aaygarticular meaning to the subject of
study. Conversely, emic analysis of a system, hehav belief seeks to understand the logic
and experience of people who are themselves wiitieirsystem, engaging in the behaviors or
holding the beliefs. Etic analysis is typically assted with behavioral or materialist
research approaches, such as human ecology dcalaéitonomy, while emic analysis is
more associated with cognitive or social-constuistiresearch approaches, such as belief
systems and identity. Much ink has been spillechtief the relative merits of each research
approach over the other (for a classic, if polemisgussion of etic/emic distinctions, see
(Harris 1976)). This article, however, starts frima premise that the more interesting
challenge is to explore the relationships betwedlective cultural experiences and
meanings (emic) and external analysis of behavjmadtice (etic) in the context of
adaptation to environmental variability and charecial institutions of livelihood practice
provide useful analytical focal points in pursuitlis goal because they effectively bind
together the materialities of technological and@gical processes with ideological systems
of meaning and collective identity.

While there is no question that material, behavipractices are key components of socio-
ecological systems, normative and non-material aomapts of culture are likewise important
for a variety of reasons. First, and most simpig;dultural diversity — which includes
languages, values and belief systems — is valualllemanistic terms because it represents
the range and richness of adaptive variation indupultures (Maffi 2005, Cocks 2006).



Secondly, culturally-instilled values form the cdgre framework of lived experience, the
lens through which events and relationships ar&uated and given meaning. Thirdly, and
most importantly, while socially-constructed measimay not seem likely to directly affect
soil fertility, climate change or food securitygthdo create the frameworks through which
potential adaptive pathways, which is to say adBwe material behaviors, are analyzed,
evaluated and prioritized (Rappaport 1979, Naz&aadoval 1995, Roncoli et al. 2009).

Such cultural ideologies, along with the sociatitnions that perpetuate and reproduce them,
not only act as mechanisms of path dependencyaptag processes, they also form the
cognitive and institutional frameworks through whiesilience, or lack thereof, is
experienced and socially-defined (O'Brien 2009)a hesearch and development milieu that
increasingly recognizes the importance and valysadicipatory governance, local self-
determination and community-based natural resoma@agement, social constructions of
meaning regarding livelihood practices and systbange must be taken seriously,
particularly in cases where there is substantiardience in stakeholders’ political and
ideological positions regarding landscape managerSeich normative positions represent
the points from which social groups will analyzepencal models and negotiate toward their
desired goals in the politics of land use and R&t@source management.

RESEARCH SITE

The Commune of Madiama is situated at the edgleeoBani River and its eastern
floodplains, a unique geographical intersectioritensouthwest corner of the Niger River
Inland Delta. The terrain is extremely flat and keak by sandy soils with occasional rock
outcroppings on the eastern edge of the communerenthe gravelly Dogon Plateau begins
to rise gradually to the east of the southern hiBelta. The Commune of Madiama
straddles the border of the upland-floodplain deyidiving its residents access to both river
floodplain and rain fed agriculture. Average anmaatfall for the area is approximately
500mm, with the high interannual variability andgbaness characteristic of the Sahel
(Badini and Dioni 2005).

The Commune of Madiama has 12 villages with appnaxely 10,000 total inhabitants.
While there is ethnic diversity within the commurilages are mostly ethnically
homogenous due to historical settlement patterns.Marka ethnicity, often known as
Sarakolé elsewhere, dominates the commune, withiceBambara and Fulani minorities.
Historically in central Mali, there had been shatpnic divisions in the human ecology. Most
importantly for the purposes of this paper, Fuldnzive historically been transhumant cattle
herders while Marka, along with several other atitieis, have been farmers.

From a socio-ecological perspective, this orgarmemabf human ecology represents more
than just a division of labor, it represents arggroorrespondence between ecological niches
of livelihood practice, technical knowledge systefosms of social organization and ethnic
identities, all integrating into a single landscépeel system. The characterization as a
system, however, should not be taken to indicaieeusal consensus between actors in the
constitution of that system. Contestation over reattesource management regimes in the

% The Fulani diaspora across West Africa has beeardag for many centuries and ranges from Senegal
Mauritania in the west to Cameroon and Chad iretist. There is great diversity of experience adtosse
regions, with each having its own particular higtand current livelihood practices. As such, thecdssion of
Fulani in this paper is not meant to generalizessthe range of the Fulani diaspora. While athefFulani
represented in this paper are from one commundesisens can be generalized, at most, to the Niyer
Inland Delta region.



region has a deep history, takes many forms antinc@s to this day (Cissé 1985, Moore
2005). Conflicts between farmers and herders rgJab competing uses of land and water
resources are increasingly acute (Moseley 200IneFu#004, Moritz 2006, Benjaminsen and
Bubacar 2009).

The livelihood strategies of Marka and Fulani resid of Madiama fall on a spectrum of
agropastoralism. While the breadth within that speg is great and there is a range of
diversity within each group, there are also markeditterned differences. Marka residents
typically farm both subsistence crops (millet, $ang, rice, cowpeas) and cash crops
(watermelon, okra, calabash, rice) in large fieldige to increasing land pressure, fallowing

is rarely practiced and farmers rely on the appbeoeof manure for soil fertility. Women

often have small garden plots where they grow \adgles for cash or for household
consumption. Livestock ownership ranges from zerthe case of the poorest households, to
investment herds of 100+ cows. While the rangeeaty the average household ownership of
livestock in the village of Madiama is estimate@atows (draft oxen) and 1.6 small
ruminants (Ballo and Ouattara 2005).

Fulani in the Commune of Madiama, on the other hauotfivate only subsistence crops
(millet, sorghum, cowpeas, and a little rice) ilateely small fields, but have much higher
rate of livestock ownership. For instance, the agemresident of the largest Fulani village,
Nerekoro, is estimated to own 31.5 cows and 13lsumainants (Ballo and Ouattara 2005)
While some official residents of Nerekoro resideha village year-round, others practice an
annual transhumance, following herds from the eagtigghlands in the rainy season down to
the pastures in the Niger River Inland Delta inding season, passing through the village just
twice a year. Fulani do not farm cash crops, arldrfravomen do not work in fields or
gardens at all, instead relying on sales of milkidr and handicrafts for cash income.

METHODS

The research presented here was part of a largérdrseiplinary research program, the
Sustainable Agriculture and Natural Resource Mamegé Collaborative Research Support
Program (SANREM-CRSP), which was funded by the &thibtates Agency for International
Development (USAID). The objective of SANREM wagd®velop an integrated method for
participatory rural development which addresseh bexthnical and institutional factors
through a more bottom-up approach. The projectmualsidisciplinary, involving a wide
range of researchers from biophysical and sociahses. Details about the variety of
biophysical and socio-economic research conductetéoproject team can be found in
Moore (Moore 2005). While SANREM'’s work was not égjly framed in terms of
understanding vulnerability and resilience, theutbon sustainability and improving adaptive
capacity is implicitly oriented toward building risnt socio-ecological systems in the face
of environmental variability and increasing humamends on local natural resources.

The aspect of SANREM presented here draws frormgpacative study of Marka and Fulani
knowledge systems regarding soil and land manageiméme context of changing
environmental and political circumstances, namebudht and decentralization. Unlike
many local knowledge studies, which focus exclugioa technical knowledge of particular
resources, this research intentionally elabordtedvays that technical knowledge is
embedded in social institutions and normative aspafdivelihood behaviors, including

" Due to ubiquitous hiding of cattle ownership foe ppurposes of tax evasion, these numbers arg tixdie
lower than the true figures.



constructions of ethnic identity through livelihopdhctices, as well as political positions on
contestations over natural resource managemetakiimg this approach, knowledge is
treated less as a static and disembodied thingdro&itself, and more as a dynamic and
performative element which is situated in, and ralljuconstitutive with, broader cultural
practices (Richards 1989, Niemeijer and Mazzuc@@B82WinklerPrins and Sandor 2003).

The research presented here was conducted oveounge of three trips to Mali between
summer 2001 and spring 2005, totaling 17 monthkarfield. Data are drawn from multiple
methods, including key informant interviews, lobatory interviews (focusing particularly
on technological and ecological change), and infbmiiscussions with residents of the
Commune of Madiama. Furthermore, a formal ethn@egoal survey was conducted with a
random sample of 40 Fulani households from thrib@gés and 40 Marka households from
three villages, rendering a final participatior26fand 38 households, respectivélirhe
ethnoecological survey incorporated questions atsmiinical ecological and management
knowledge, social (especially inter-ethnic) relaivis-a-vis natural resource management
issues, and subjective experience of technicalrastdutional adaptive processes.

Whereas a systems resilience approach takes aytiealavantage point from outside a
system, the approach taken here aims to extrapblateultural logics employed by people
who operate within a system. Participant obsermatias an essential method for properly
contextualizing and analyzing the material, insittioial and normative processes which form
locals’ experiential and analytical framework. Haylived in the Commune of Madiama for
the entire course of my fieldwork, | participatedday to day and seasonal livelihood
practices of both farmers and herders, | attendfedad natural resource management
meetings at local and regional levels, and obsettvedbcals’ interactions with my research
colleagues as well as the technical experimenss.aluthe dynamic models in this issue were
produced through “expert interviews” with the resbars themselves, the qualitative
characterizations of environmental change, livadithtransformations, and senses of identity
and valuation represent distillations of the myiiradividuals and observations which
constituted the research project.

HISTORY, LIVELIHOOD CHANGE AND CULTURAL
RESILIENCE

Applying a resilience perspective to cultural syss requires an understanding of
how those cultural systems have developed over, tivitk particular attention to the social
institutions around which the cultural identitige arganized, in this case, livelihood
practices. In any analysis which presumes to examifsystem”, defining the boundaries of
the system of reference is an important step. Rezimg that such boundaries are always
artificial to some degree, for the purposes of tlaise, | am considering the system at the
landscape level, incorporating both biophysical amcial components (inclusive of behavior,
organization and ideology). From the social sidleugh the Marka and Fulani have lived in
very close proximity to one another for long spahsme, it can be said that there is
extremely limited overlap in their cultural systerigeir histories, identities, languages, and
social institutions are distinct, and the socialvmeks within ethnicities are far denser than
the social networks between them. The practicslaft is the single strongest connection
between them, though each village maintains its mesque.

™ Fulani participation was low for two reasons: sal@ouseholds of “residents” were away on transimume,
and there was a high refusal rate, due to strasigddination to be in contact with any official @search
processes.



While the two groups could be independently analya® separate systems in terms of
strictly social processes, in terms of landscapel lsubsistence practices, what Painter et al.
(1994) have called “action spaces”, their actigittzerlap substantially. This overlap of
action spaces has created some degree of clossctant mutual effect, if not necessarily
social cooperation, between the farmers and hetbdeygghout the area. This can sometime
include serious conflicts between farmers and her@es well as competitive politics over
land management (Moritz 2006, Turner 2006, Benjaetirand Bubacar 2009, Benjaminsen
et al. 2009, Moritz 2010). Thus, even though tkerial systems often have limited contact
and are relatively separate, the ecological linkdgeween farmers and herders are
substantial, which justifies characterizing thenpad of one socio-ecological system.

As such, it is appropriate to consider the landedapel changes in the social-ecological
system that have occurred in Sahel following thamughts of the 70’s and 80’s which
devastated both farmers and pastoralists. As regdwes unfolded, the general trend has
been toward the mixed production strategy of agstywaalism for both groups, gradually
moving into each others’ ecological niches whilenteaning previous social and cultural
boundaries, The separate pathways to recovery dfldrka farmers and the Fulani
pastorialists were predicated on their previousas@nd material conditions. The differences
and similarities between current Marka and Fulaacfices, and their social construction of
those production behaviors, stem from the partrdulstorical pathways that have brought
the two cultural groups to their contemporary ctindias agropastoralists. Thus, though
contemporarily seeming to fill the same subsistancke in the socio-ecological system as
agropastorialist, the Markas’ and Fulanis’ own ¢angion of differences between their two
cultures and their conceptualization of their pos# (niches) within the socio-ecological
system, can be seen in the ways they describe éhegsseach other, and the respective
social values they assign to certain subsistenkawers in the regional socio-ecological
system.

Marka Agropastoralism

The Marka of Madiama have arrived at their condiths agropastoralists through a
particular historical pathway which has affectee thltural experience of socio-ecological
resilience. According to local oral histories (whiacludes living memory), up until the
1940’s the Marka of Madiama were traders and faspfecusing primarily on rice
agriculture in the floodplains of the nearby Banid®. Animal traction and animal drawn
carts did not exist in the area and all agricultlabor at that time was done manually. The
Marka did not keep cattle and the only herdinghmdrea was done by neighboring Fulanis.
This began to change with the introduction of tkedcawn plow in the late 1940’s by the
French colonial government, as described by arr @ldée village of Promanii:

The plow came here, the first time | saw a plow wiils the Canton Chief, sometime in the 40’s. They
were given to the Canton Chief and the village fshignd they were obliged to cultivate with them.
Someone came to teach people how to use them. $leansed Bokar. Starting from the 60’s until
now, there has gotten to be a lot of them. | gofirayyin 1959. | was among the first in the vilag

there may have been 5 or 6 others, but | paid fimermyself.

The introduction of the plow into the agricultusgistem was explicitly intended to increase
food production in the region, but because plowedrteaction, it incidentally required that
farmers integrate draft animals into their househigklihood portfolios. Consequently, the
spread of the plow in the late"8entury opened the door to Marka cattle ownerstshad
occurred throughout West Africa and other partthefworld at other times (Fraser 2007).



Later, exogenous development projects in the aaga heen oriented toward improving
farmers’ livelihoods though diversification and ieasing market integration, which has
further promoted the place of stock herding inMeaka livelihood portfolio. Since the
1980’s, the UN, World Bank and USAID, among othéesye promoted the ownership of
horse and donkey carts, necessitating the keepieguines. The acquisition of carts and
equines has also occurred privately through intevnal development projects seeking to
improve rural economic productivity through incneasfarmers’ ability to get produce to
markets.

Throughout the last 25 years of increasing markeigration, much of the profits from
commercial agricultural sales have been investeggats and sheep, in addition to draft
animals. Small ruminants are seen as good invessrbecause they multiply quickly and
can be sold easily to cover sudden, small expeides. manure is also highly valued as a
powerful input for sail fertility maintenance, whidgs becoming increasingly important as
pressure on land increases and fallowing is nodopeacticed (Crane 2002, Crane and
Traoré 2005). Because small ruminants are intelysimanaged, and kept in pens in
household compounds, their manure has come to haged as an important resource,
which is gathered and spread in fields prior toagacultural season.

The overarching theme in the rise of Marka agrapaitm in this area, as characterized by
the farmers themselves, is that increasing fortinaee led to the adoption of cattle keeping,
which has in turn increased fortunes enough tosnweother livestock. Over the last few
decades, animals have become a key capital compohte agricultural production system,
in terms of traction, access to markets and sdilifg maintenance. The wealthiest of
Madiama’s farmers even own large investment hevtig:h are managed by hired Fulani
herders far from the area. In short, cattle hawnhetegrated into livelihoods as a subsidiary
or supplementary component of a fundamentally atitical livelihood practice.

Despite the rising prevalence and desirabilityaifle ownership, agricultural production has
remained the central institution around which somiganization hinges and the Marka
cultural identity as farmers has remained firm. kéacontinue to self-identify as farmers, and
livestock keeping carries the positive connotattba progressive and prosperous (plow-
equipped) farmer. For the Marka agropastoralibesjricreased integration of animal
husbandry in their livelihood portfolios is primigran indicator of their success as farmers.

Though the technical transformations of the Manaacological system has precipitated
subtle changes in labor organization, household@oges and land management, none of
this has crossed over any thresholds which areadiynicharacterized as resetting their
cultural system to a new baseline state. Despit@asing cattle ownership, taking animals
out to pasture is not done by household laboreatstthe actual management of livestock
herds is done by hired Fulani herders. Althoughettwogical changes caused by
significantly reduced annual average rainfall sitiee1970’s have transformed once seasonal
floodplains to rain-fed millet and sorghum fields\d economic development has increased
the role of livestock in livelihood strategies, iagttural production is still the central
institution around which household and village I8@rganized, materially, socially and
symbolically.

Fulani Agropastoralism

The contemporary Fulani residents of the Commiidaaliama are also
agropastoralists from a technical point of viewximg herding and farming activities in their



livelihood strategies. However, their practice gfagpastoralism, as well as the historical
trajectory by which they arrived at it, is entirelifferent than Markas’. Subsequently,
agropastoralism has been integrated with theiugallsystem in ways that carry different
social meanings and promote different behaviosgoases. In central Mali, and across
Sahelian West Africa, the Fulani have long beendknas transhumant cattle herders. As a
key aspect of the ecology of Sahelian pastoralimnshumance has been a central institution
in Fulani livelihoods, social organization, andrethidentity across the entire region (De
Bruijn and Van Dijk 2001, van Dijk et al. 2004).P&iesman, a noted ethnographer of
Fulani in Burkina Faso, observed that “The catitdedy the highest values in Fulani
society. . . . One of the kinds of men most admaeubng the Fulani is one who ‘loves
cattle” (Riesman 1974:159). Consequently, degpigehardships involved, transhumance is
a culturally revered way of life and is a centm@tial institution around which household and
cultural practices have historically been organized

Historically, transhumant Fulani pastoralists had thodes of interaction with agricultural
producers. First, they would sell milk, butter awtasionally cattle in order to buy grain,
produce, cloth and other household goods. Alterabti some transhumant Fulani used to
own slaves who lived in their own villages and egeghin agricultural production, a
percentage of which would be taken by the Fulamers™. Slave villages were located
along transhumance routes so that there would hiactobetween owners and their slaves at
least twice a year: once as the herds descendethmtelta, which coincides with harvest
season, and once as the herds leave the deltd) edircides with planting season. It is only
in this sense that Fulani could be said to havieheally practiced mixed agropastoralism as
a household economic strategy. Slavery was outldwedtie French colonial regime in the
19" century, and again by the newly independent Majiarernment in 1960, but patronage
relationships often continue between the househadlfisrmer slaves and owners. Still, for
the Fulani themselves, agriculture has been supgitary to pastoralism, and above all else,
it was work to be done by slaves.

Efforts to sedentarize the transhumant Fulani afre¢ Mali date back to the early 19th
century, when a theocratic Muslim Fulani kingdohg Dina, arose in the Niger River Inland
Delta region. This effort was primarily motivated thhe desire to discourage non-Islamic
religious practices, and was not generally verygessful. The French colonial regime’s
attempt to sedentarize transhumant Fulani, in dalarake them more governable and
taxable, likewise met with little success (BruimdaDijk 1994). The ecological catastrophe of
the prolonged droughts of the 1970’s and 80’s, h@ndransformed Fulani society in ways
that are still being felt. Their herds were decigiaiand without cattle there was no longer
any reason for transhumance to continue. Furthernoorder to survive the famine, people
relied on food aid, which was delivered to peopifyan their official village of residence.
These two factors together forced the sedentapizati previously transhumant herders. As
the rains returned and food aid was withdrawn nitve cattleless herders were effectively
forced to take up agriculture in order to feed thelves and their families. Notably,
contemporary Fulani agriculture in the area teondset very intensive in nature, and explicitly
oriented toward subsistence crops. Cash cropsoamgrown. Said one elder, “We don’t try to
make money from our fields. We make money fromanimals”. Farming is done only to
the degree that it is necessary for survival, ahdmpossible, many Fulani in the Commune

** During this era, slavery was institutionalized amall ethnicities across West Africa. What wasquei in
the Fulani case was its social form in relatiotrémshumance.



of Madiama hire day laborers, usually Bambaras kkaor Bobo¥, to conduct manual
labor for them in their fields.

The historical trajectory through which the Fulancentral Mali have become
agropastoralists is one that involves decline misgolitical power, increasing
impoverishment, decreasing ability to engage inctiieurally-valued livelihood practices,
and increasing need to engage in a livelihood mestvhich has been disparaged for
centuries. Fulani practice agriculture only in aschnas it is needed to fill in the economic
gaps not covered by herding. The steep declineanshumance, which resulted from a
combination of environmental and political forcasd the increasing incorporation of
agricultural practices into Fulani livelihoods repents a significant shift in livelihood
practices, practices which, according to their ¢h@bo engage in them, do not satisfy
culturally-valued lifestyles.

From an etic point of view, it is tempting to simpbok at the Fulanis’ increased adoption of
agriculture as an adaptive way of life; the mostaive means of achieving food security
under new conditions. However, the subjective aictive experience of agropastoralism
is more ideologically loaded for the Fulani themssl Becoming a farmer is not just a new
mode of subsistence; it is a fall from relativegperity to a life of what they experience as
degrading manual labor. From the emic point of viempersonally, physically engage in
cultivation is to debase oneself by doing work agged with other ethnicities, as well as the
lowest class in Fulani society. The fact of beingagropastoralist is a sign of just how bad
things have become (de Bruijn 1997). As such, evleere agropastoralism may be
technically adaptive — decreasing vulnerabilitglimate shocks and food insecurity — from
within normative Fulani cultural logic, the incréag institutionalization of agropastoral
practice represents a lack of resilience, a funddahéransformation of the cultural system to
a new and stable state which is characterizedsadiesirable.

DISCUSSION

The question remains as to whether or not the semtogical system described in this

article is rightfully described as resilient. Theswer depends on the analytical frame through
which “socio-ecological system” is viewed, whichaisleast partly a function of the social
position of the analyzer. From an exogenous, teehipoint of view, the adoption of
agropastoralism by both the Marka and Fulani reprissa diversification of livelihood
strategies in response to long-term environmetmahge. Livelihood sustainability literature
indicates that diversification generally reducemegtability to climate shocks, as well as
other forms of ecological and economic stochasti&tlis 1998, Scoones 2009).

The Marka and Fulani of Madiama have respondeddeésame climatic and ecological
circumstances by moving toward an increasingly lsimdiversified livelihood strategy.

Marka adaptations to this new environment havesabstantially altered the bases of their
self-perception vis-a-vis livelihood strategies,iethis to say their normatively defined place
within the socio-ecological system. The Marka aatsystem — including livelihood
practices, social institutions and identity marketsas largely maintained a state comparable
to what existed before the droughts. Intensive ahlmsbandry has been integrated into
household and community livelihood systems, thdagipely through reliance on hired

Fulani herders. By most material measures, Maxgiioods have vastly improved through
the adoption of mixed farming, while simultaneousigintaining their agricultural practices

88 Another ethnic group common in the area to the efasladiama.



and identities. In short, ecological change aneémdivied production have been integrated
into existing forms of social organization with@tundamental transformation of the
cultural system, as defined by those living withjnndicating cultural resilience in the face
of environmental stressors.

Analyzed in its own terms, the Fulani cultural gysf which retains a strong valuation of
transhumant cattle herding as a central comporfesthaic identity, has not been so resilient.
By moving toward a more diversified livelihood $&@y which increasingly relies on
agriculture — sometimes as a supplement to pastioraind sometimes as its replacement —
the Fulani cultural system in Madiama is being callly transformed, flipping to a new stable
state which is unlikely to flip back even if raireturn to their previous levels. The rise of
agriculture in Fulani cultural practice is a direesult of the diminution of transhumance, a
defining Fulani socio-ecological institution thatat least six centuries old. As the physical
act of transhumance has become increasingly unieefa@ba greater and greater percent of
the Fulani population, the social institutions @mdctices around transhumance are likewise
diminishing, leaving the cultural valuation of hemgl unfulfilled. Even though agriculture is
important in satisfying the material need of foedity, it does not satisfy a cultural “need”
and is experienced and socially-constructed adtaralidegradation.

However, no cultural group or practice has eventsatic or ahistorical. Like technical
behaviors, normative frameworks are extremely HBexin the face of adversity, but such
change is gradual and not without its costs. Owee,tmost likely generations, the exigencies
of the changing biophysical system, combined walitigal pressure, may increasingly
normalize sedentary agropastoralism for more anegkrRaolani in central Mali. In one sense,
the sedentarization and agriculturalization of Ruteerders is evidence of institutions that
have the ability to change and learn, adaptingete aircumstances. However, it is
simultaneously experienced and socially construated process of cultural loss, due to
Fulanis’ inability to forge livelihoods in a wayahmaintain endogenously valued practices
and institutions.

An external, and exclusively materialist, analysey conclude that the adoption of sedentary,
agricultural livelihoods is a clear sign of socimetgical resilience. However, from an emic
perspective, it represents a resetting of livelchpoactices and institutions to an entirely new
and less satisfying baseline. In this sense, itngti@ies lack of cultural resilience, or perhaps
a form of livelihood resilience that is synonymaush cultural degradation, both in material
terms and in normative terms. For example, it wamraon for Madiama Fulani to refer to
Fulani communities elsewhere in southern Mali, \yhwe up pastoralism and their language
in the 19" century due to political pressure (including theegt of violence), as having lost
their “Fulani-ness”. Despite having Fulani surnaraed lineages, the sedentarized, agrarian
Fulani are not seen as “real” Fulani by those wlaniain the practice, or at least the ideal,
of transhumant pastoralism, indicating the certjralf the transhumance to cultural identity.

A close analysis of resilience as it is experienoeclltural context is not necessarily
universally useful. In some contexts, adaptive gearn technical practices and institutional
functions do not indicate fundamental transformagiof cultural systems. In other cases,
such changes may be experienced as nothing bubwaments, as is occurring among the
Marka agro-pastoralists. However, in the cases vherdamental transformations are taking
place, an emic perspective on cultural resilienciaé face of environmental change can help
elaborate the connections between materialityvefihoods and ecosystem functions on one



side, and the ways that people and communitiegakpcionstruct the meanings of their own
lives and landscapes on the other.

How, then, can normative cultural positions cannbegrated into our understanding of
socio-ecological resilience? Given the prevalerfaaadeling in the analysis of ecological
systems, some suggest that cultural values antiggacan be integrated into systems
models, inasmuch as they direct behavior in praebdletways. However, this approach belies
the dynamism of human behavior and culture, redypitito a mechanistic and linear function
(Jansen 2009). What is lost in this farmers’ provag creative and diverse responses to
environmental stresses (or economic or politic&sstes for that matter), a phenomenon
which is well documented in the local knowledgerkiture (Richards 1986, 1989, de Boef et
al. 1993, Rhoades and Bebbington 1995). Furthee natrstract emic meanings connected to
livelihood practices or landscape characteristiedigewise lost. While some social factors,
such as land tenure systems, may sometimes belyproadageable in modeling, trying to
incorporate entire cultural systems into socio-egmal models risks reducing extremely
complex webs of human values, practices and simggtutions into over-simplified,
mechanistic processes, ultimately disempoweringdtaztors who live within the modeled
system. As such, the desirability and utility ofrdpso is dubious. Instead, it may be more
effective to explore means of understanding howwalnere models can be used to inform
cultural practices, supplementing land-managerstiex) experienced-based learning. This
has the potential to empower users to proactivetyage in dealing with cultural changes
which accompany environmental change.

Modeling, from qualitative dynamic systems modelfag found in this issue) to quantitative
ecological and climatological modeling, has emerged key technology in characterizing
and anticipating system functions as drivers ofl msponses to, environmental change. The
utility of such models is typically characterizedterms of providing more or better
information to policy makers, usually in nationavgrnment agencies or international
development institutions. This approach effectivsdys that these actors and institutions
have the right, and power, to make the normativést®s about adaptation goals and
processes for a region, despite the fact that thos®s or institutions do not necessarily
make their livings in the landscapes describedwilbthey be directly affected by the
suggested changes.

Farmers and herders, however, are themselves @lisgrpakers of a sort. Individually, they
may influence relatively limited geographic domaibst collectively their coverage is
substantial. In the case described in this papedel of the biophysical system could help
inform adaptive processes by acting as a boundgeco(Star and Griesemer 1989) linking
farmers, herders, politicians and scientists ag to@sider potential new modes of land
management and livelihoods. By engaging the releaetors who make their livings in the
landscape, such discussions have the potentiabte effectively integrate both technical
and normative positions relating to potential adaph pathways. Even if extensive
pastoralism is not found to be a tenable outcomalfavho desire it, using a model as a tool
for anticipating change within the system, it eeald greater degree of self-determination
over the processes of cultural transformation dlcabmpany ecological and livelihood
change.

CONCLUSION



This article has asked whether the enhancemenbphysical systems’ resilience can
simultaneously result in the decrease of cultwesilience from the perspectives of those who
make their livelihoods within the biophysical systeFurthermore, it has asked how
normative cultural frameworks can be better integtanto research and development efforts
focused on adaptation and resilience to climataghand climate variability.

From a modeling perspective, a socio-ecologicaksyss a heuristic device, which can be
conceptual or quantitative, and is constructedetp nalyze the ways that multiple factors
interact and result in specific outcomes. This otidn of complex interactions to
mechanistic abstractions is useful, and perhaps egeessary, in developing
recommendations for policymakers and identifyingeptial leverage points for technical or
social innovations. But from the perspective ofgdeavho make their living within it, a
socio-ecological system is more than just a udsduristic construct. It is the very material,
social and symbolic landscape which contextuakeesconstitutes their lived experiences.
This is not to say they would not recognize emplraomponents and mechanisms in abstract
models, but that those models would be evaluated frositions situated within the system,
positions which implicitly include normative values-a-vis empirical phenomena.

Just as building resilience into socio-ecologigatems is not simply a technical question,
the objective of bridging materialist and constivist analysis of socio-ecological resilience
is not simply an academic exercise. The examindtienelationship between resilience as a
guality of ecological systems and resilience asxgerience within subjective and collective
cultural frameworks will be a key challenge in nrakimodels more meaningful and useful to
people who live within modeled systems. Adaptasoience, within which modeling
features heavily, has been described as “solutimmi@d scientific endeavor in the global
agenda to facilitate adaptation actions” (Meinkale009), and as contributing to “changes
in systems to increase their adaptive capacitypgntbrmance” (Meinke et al. 2009).
Inasmuch as adaptations in the sphere of landaaristape management occur locally and
regionally, farmers and herders themselves muptht@ers in adaptation science, including
their normative positions. The emergent and chgitenquestion then becomes when and
how to incorporate society into models, versus wdnah how to incorporate models into
society.

Adaptive performance, as defined by farmers anddrsrthemselves, is enacted and judged
from positions situated within socio-ecologicalteyss. Consequently, the integration of both
their empirical knowledge and their normative perdjves is an essential process in
solution-oriented science in support of socio-egmial resilience. Recognizing that
normative perspectives are flexible, dynamic angbtiable, their inclusion in discussions of
adaptive processes and opportunities has the patentontribute to cultural resilience in
the context of system change. The integration ttical institutions and values into analysis
and discussion of socio-ecological systems wilpHelge an adaption science that is salient,
credible and legitimate in the eyes of the ruratllananagers who are at the front lines of
building resilient and adaptive systems in respdas#imate change. If the research and
policy communities can pro-actively acknowledge andage normative cultural positions
(including their own) as important parts of soctmegical systems, resilience and
adaptation research can provide space for givingdes and herders greater ownership over
processes of cultural change that will inevitabdyabpart of adaptation to climate change.



EPILOGUE

ResearcherHow should land use conflicts between farmersrarders be dealt with?
Marka agropastoralistCattle problems should be dealt with by the gdélahiefs and the
counselors. [Regional level] administrative authesi should stay out of it.

ResearcherHow should land use conflicts between farmersrarders be dealt with?
Fulani agropastoralistThe [regional level] administrative authoritiesishinvolve
themselves in order to open the cattle trails éinatplanted over by fields.

Why do cultural transformations matter in resilierand adaptation? From a humanistic point
of view, they matter simply because people’s ligedlity of life as lived experience is
something worth caring about and cultural diverstin and of itself something to be valued.

There are also, however, more practical systemmsiderations as well. The above
interactions illustrate that different cultural mes and practices can translate into divergent
positions on how to move forward with adaptatiotaimd management. In both cases, not
only is the cause of the problem placed squareltheriother”, but the pathways toward
solutions are substantively different. Circumstanicave increasingly pressed the Marka and
Fulani of Madiama toward convergent adaptive livetids as “mixed agropastoralists”, but
this label is misleading. While it may be accuraben an etic technical point of view, the
label “agropastoralist” belies widely divergent piass vis-a-vis adaptation strategies as
understood from an emic or actor’s point of viewmeTdifferences described in this paper act
as important drivers for shaping both technical political behaviors undertaken in the
gradual processes of adaptation.

Conflicts between farmers and herders over theigsliand practices of land management
have intensified in Mali in recent decades sineeativent of democracy in the 1990’s; a
point on which farmers and herders widely agreen@graphic growth combines with
environmental change to create a powerful drivet the decline of national authority and
decentralization of natural resource managemeatmis/ substantial roles in conflict
intensification. Despite increased cattle keepMgrka agropastoralists in Madiama engage
in land use practices and political positions taabr more extensive agriculture and local
political power. They favor intensification of pastlism while maintaining relatively
extensive agriculture. Fulani agropastoralists exdMma take the opposite position, favoring
intensive agriculture and taking political positaimat emphasize the role of the national and
regional authorities in maintenance of extensiv&qral resources. In the above example, the
appeals to different levels of political authoffity different objectives show that both Marka
and Fulani are seeking to drive the landscape kdaptation process toward their specific
goals using the political channels through whiakytgain the greatest leverage, emphasizing
the normative nature of adaptation politics and:psses.

At present, farmer-herder conflicts in central Mak seasonally sporadic and localized, but
they are driven by factors which will only continteebecome more acute, indicating an
emerging tension in the socio-ecological systenfarkaspirations and actions to maintain
the prominence of extensive pastoralism occur witlyinamic political and ecological
contexts which are pressing against their normatiNiral objectives. If these aspirations
are increasingly unmet through time, as biophyswadiels generally suggest, we can
likewise expect that Fulani cultural transformatmay intensify as technical livelihood
practices become more diversified. Without the tguaent of institutional spaces to
facilitate smooth and equitable changes, such dbcaétural transformations have the



potential to result in more turbulent social uph@awhich can diminish resilience at broader
systemic levels.

Put in terms of the “panarchy” concept of intenagtscales of systems resilience (Gunderson
and Holling 2002), such localized cultural ruptunese the potential to spread upward
through “revolution”, upturning socio-ecologicalssgms more broadly. The increasing threat
of violent competition over diminishing natural oesces has been cited as a potential
outcome of climate change pressures (Barnett am@A2007). Again from humanistic terms,
this is clearly worth avoiding. In this sense, ssaround the processes of cultural resilience
and cultural transformation are especially relevartoncerns about socio-ecological
resilience and merit closer consideration in clengtange adaptation research.
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