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Abstract

Appreciating and dealing with the plurality of farmers’ perceptions and their contextual
knowledge and perspectives of the functioning and performance of their agroecosystems—
in other words, their ‘mental models’—is central for appropriate and sustainable agricul-
tural development. In this respect, the sustainable development goals (SDGs) aim to eradi-
cate poverty and food insecurity by 2030 by envisioning social inclusivity that incorporates
the preferences and knowledge of key stakeholders, including farmers. Agricultural devel-
opment interventions and policies directed at sustainable intensification (SI), however,
do not sufficiently account for farmers’ perceptions, beliefs, priorities, or interests. Con-
sidering two contrasting agroecological systems in coastal Bangladesh, we used a fuzzy
cognitive mapping (FCM)-based simulation and sensitivity analysis of mental models of
respondents of different farm types from 240 farm households. The employed FCM mental
models were able to (1) capture farmers’ perception of farming system concepts and rela-
tionships for each farm type and (2) assess the impact of external interventions (drivers)
on cropping intensification and food security. We decomposed the FCM models’ variance
into the first-order sensitivity index (SVI) and total sensitivity index (TSI) using a winding
stairs algorithm. Both within and outside polder areas, the highest TSIs (35-68%) were
observed for effects of agricultural extension on changes in other concepts in the map, par-
ticularly food security and income (SI indicators), indicating the importance of extension
programs for SI. Outside polders, drainage and micro-credit were also influential; within
polders, the availability of micro-credit appears to affect farmer perceptions of SI indica-
tors more than drainage. This study demonstrated the importance of reflection on the dif-
fering perspectives of farmers both within and outside polders to identify entry points for
development interventions. In addition, the study underscores the need for micro-farming
systems-level research to assess the context-based feasibility of introduced interventions as
perceived by farmers of different farm types.
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