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ScienceDirect
Research into the social dimensions of climate decision making

has proliferated in recent years. This body of work is informed

by principles from decision science and addresses questions

around when and why people adopt behaviors in response to

climate change. The vast majority of this research is based on

studies in relatively wealthier populations that are

predominantly from industrialized nations, yet those most

impacted by climate change are small-scale farmers in areas

that also are experiencing the compounding effects of high

rates of poverty. In the following article we look at recent

findings from decision science to explore why and how

research should be reoriented to provide insight into climate

related decision making among smallholder farmers in areas

with limited infrastructure and few public services.
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Introduction
The majority of research on climate decision making

(CDM) has focused on studies and applications in West-

ern industrialized countries often using non-representa-

tive and urban samples within those contexts. Even

though psychological insights from these populations

and contexts are not appropriate analogs for broader

populations, the findings are often used in unreflective
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ways to make broad inferences about people in general

[1]. In fact, creating standards and reference models based

on a particular population and extending it to other

populations can have adverse consequences across a

variety of domains, from medicine to public safety [2�].
Conversely, research that factors in sociocultural aspects

such as gender, ethnicity, or religion can facilitate scien-

tific advances that result in better predictive and explan-

atory models [3]. In other words, diversity in the sample

population can improve our understanding of behavioral

sciences by capturing variation in human thought and

action across distinct and divergent contexts [4].

There is an implicit assumption in much of the existing

CDM literature that psychological phenomena found to

exist within actors from predominantly Western educated

industrialized countries like the US, Western Europe, and

Australia, can apply to populations worldwide. And yet

substantial variation exists among populations in domains

associated with fundamental aspects of psychology, moti-

vation, and behavior [5]. Comparative work that includes

a more diverse international sample (e.g. across economic

development categories) has highlighted that dimensions

of CDM, such as perceptions of current and future risk

from climate change, can differ between groups of people

[6]. Even when cross-cultural comparisons of psychologi-

cal phenomena are done, these studies often only include

wealthier countries. For example, Ruggeri et al. [7]

showed cross-country replicability of prospect theory,

which proposes that people value uncertain gains and

losses differently, but only two non-western countries

were included, and the samples in all countries were

substantially younger and more educated than resident

populations. Significant challenges remain in comparing

psychological findings across cultural differences [8�],
which are particularly important to address for under-

standing CDM globally.

Here we explore why and how CDM research using a

decision science perspective should be extended to

include studies in smallholder farming systems that are

currently underrepresented in this field. We describe why

existing CDM findings are not translatable and then

highlight specific areas of research which are needed.

Following Orlove et al. [9��] we adopt a broad definition

of CDM as consisting of decisions by actors that affect or

are affected by climate change and that are not explicitly

undertaken in relation to the climate. We focus specifi-

cally on farmers cultivating small parcels of land who
www.sciencedirect.com
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comprise the vast majority of agricultural production in

developing countries, often referred to as smallholder

farmers, for three reasons. First, about 79% of the world’s

poor (approximately 480 million people) live in rural areas

[10], and agriculture is their most important income

source, making smallholder farmers a key component

of the economic lives of many communities. Second,

smallholder farmers in the least developed countries in

Africa and Asia are poised to be the most impacted by

climate change given their locations and the crops they

grow [11]. Third, because of the global social and eco-

nomic importance of agriculture, it has been a central

focus of climate risk management and climate adaptation

efforts, and so to guide those efforts more effectively

around the world, we need to know more about the CDM

of smallholder farmers in their various contexts. We focus

on individual climate decision making among farmers

engaged in unstructured processing of information, as

opposed to policy-related or institution-related decision

making.

Some of the recent research on CDM from the field of

decision science is applicable for smallholder farmers,

but in many cases it needs to be reoriented and

extended, or enhanced with new studies for three major

reasons: (a) The ubiquity of poverty in smallholder

systems creates additional uncertainty for decision

makers; (b) CDM is bounded by the quality of climate

information and communication available to decision

makers, which is understudied among smallholder farm-

ers; and (c) CDM is shaped by cultural cognition, par-

ticularly the influences of social structures and social

norms, which vary greatly across agricultural societies. In

the following sections we go into more detail on each of

these topics, describing recent research and how it needs

to be extended to help us better understand the cogni-

tive dimensions of CDM among smallholder farmers. In

the process we illustrate the need to diversify research

and models about CDM to include vulnerable popula-

tions that current CDM models are not well designed to

describe or serve.

Poverty contributes additional uncertainty to
climate decision making
There is ample evidence to suggest that poverty can

complicate climate decision making but little research

exists on this topic among smallholder farmers, many of

whom live in a state of poverty. While climate change is

itself a significant source of uncertainty that shapes the

decision-making environment for smallholder farmers, so

too is poverty. Poverty alters the decision-making envi-

ronment in multiple ways as we expand on below: by

constraining some options that are available to decision

makers (imposing external bounds), straining attention

and processing of information (imposing internal bounds),

and influencing risk preferences.
www.sciencedirect.com 
The importance of dealing with uncertainty is central to

research on ‘bounded rationality’ [12]: the study of how

people make decisions despite uncertainty arising from

having limited information, attention, and time to make a

choice. Even under uncertainty, people often manage to

make good-enough decisions, and bounded rationality

seeks to explain how conditions external and internal

to an individual, influence decisions and their outcomes

[13]. Decisions have been characterized as occurring by

processes operating at two levels, one based on heuristics

that create shortcuts and the other based on more analyt-

ical sequential thinking and the use of decision rules [14].

It is suggested that decision processes modeled solely on

the analytical mode do not apply well to situations char-

acterized by uncertainty, such as climate related deci-

sions, where people tend to rely more heavily on heur-

istics [15]. Research on smallholder adaptation to climate

change largely assumes rational approaches to decision

making that do not fully capture the effects of decision

making under uncertainty [16��].

Poverty imposes external limits on bounded rationality by

shaping the context within which decisions take place.

Structural factors, such as access to education or health-

care for example, can lead to various income and social

well-being gaps that can cause some groups to dispropor-

tionately experience the effects of climate change [17].

Climate change can be central to conflicts related to

environmental pressures involving unequal power

dynamics between ethnic groups [18]. These structural

factors reside outside the individual smallholder farmer’s

control but limit the climate adaptation options available

to the individual and increase their climate vulnerability

[19]. Structural factors can also be compounded by declin-

ing institutional support and agricultural policies that

limit farmers’ adaptive capacity and leave them more

vulnerable to environmental shocks [20�]. The combina-

tion of the reliance on natural resources for production,

low adaptive capacity, and little public support leaves

them more exposed to climate change, with diminished

options available to address its impacts, vulnerabilities

and risks.

In terms of internal bounds on rational decision making,

poverty can cause people to focus greater attention on

some problems at the expense of others [21]. People have

a finite pool of attention or worry [22] and so diminished

attention can cause decision makers to miss out on

choices that might otherwise alleviate poverty or facilitate

climate adaptation. Lacking money (or time) can occupy

decision makers’ attention and make it difficult to process

new information or prepare for future decisions related to

climate change adaptation. A study by Mani et al. [23]

examined cognitive function before and after sugarcane

harvest in India, when personal income stress differed,

and found that the increased pre-harvest (acute) poverty

impedes cognitive performance relative to after harvest
Current Opinion in Environmental Sustainability 2021, 52:92–99
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when farmers are effectively wealthier. Similarly,

research has found that reducing chronic financial debt

through a debt relief program improves cognitive func-

tioning and decision making by decreasing the need for

mental accounting that otherwise consumes attentional

resources and produces anxiety [24]. The effects of

extreme weather events, for example, can contribute to

these concerns, sapping attention and preventing farmers

from devoting attention to making longer term climate

adaptive investments. Smallholder farmers are suscepti-

ble to making the same decision errors as anyone else, but

because the margin of error is smaller for the poor, their

errors can lead to worse consequences [25]. Financial

strategies that can help mitigate bad agricultural out-

comes, such as crop insurance are less prevalent (and

accessible) in lower-income economies [26]. The

increased risk of bad outcomes can also capture farmers’

attention and negatively impact the decision process in

these situations.

Poverty not only imposes particular external and internal

limits on bounded rationality, but can also influence an

individual’s perceptions of risk, which affects how that

person responds to climate change. In some instances,

poverty lowers the willingness to take risks, such as

adopting a water-saving technology that requires an

upfront cost but is more cost effective in the long run

[27]. The relationship between poverty and risk, how-

ever, is not clear. Other research has found that poverty

and one’s perception of poverty are nearly independent

from risk preferences [28]. Factors related to poverty such

as social rank, access to resources, and social mobility have

a meaningful impact on people’s risk preferences, but

research is inconclusive whether these factors are associ-

ated with more or less risky decisions [29]. The subjec-

tivity of risk likely helps explain why associations with

poverty vary. Weber [30] demonstrates that perceived

risk from climate change (among a relatively wealthy

industrialized population) is both idiosyncratic and incon-

sistent across individuals. In other words, risk is contex-

tual and depends on individuals’ reference points.

Despite strong suggestions that connect poverty to risk

perceptions and risk management, work that has been

done suggests the need for further investigation of cli-

mate-related risk perceptions and CDM among small-

holder farmers.

Climate change communication is bounded by
the quality of and access to information
Communicating about climate change is complex and

there has been little research on climate communication

among smallholder farmers who have different relation-

ships with climate messengers, lower access to accurate

weather and climate information, different types of cog-

nitive biases and different modes of communication.

There has been a recent push to bring together diverse

stakeholders in ways that strive to reduce expertise
Current Opinion in Environmental Sustainability 2021, 52:92–99 
hierarchies and co-produce climate science and knowl-

edge [31]. While evidence suggests this mode is effective

at creating usable climate information for smallholder

farmers, it is unclear how and why co-production works

well in certain circumstances and less well in others [32].

There are a number of studies done, mostly in the US and

not with farmers, that could shed light on improving

climate communication for smallholders if replicated in

these contexts.

Aspects of science communication that participatory

modes of engagement seek to address relate to the trust

and credibility assigned by an individual to both the

information and its messenger [33��]. In the U.S., public

trust in experts and in climate scientists has been shown

to be consequential, as negative affect toward experts

makes citizens more likely to deny matters of scientific

consensus [34]. Understanding public mistrust in climate

scientists is important for designing interventions and

communication strategies to improve trust. Subtle

changes in climate adaptation framing, such as an empha-

sis on natural disasters, vulnerability, risk, or environmen-

tal justice, varies in effectiveness depending on the

messenger, as has been found in the U.K. [35]. But

because science belief and denial are mostly studied

within narrow cultural and demographic contexts [36],

such aspects of climate communication remain unex-

plored among smallholder farmers.

The credibility of climate information can also be

affected by the quality of the data. The World Meteoro-

logical Organization estimated that Africa needs an addi-

tional 4000–5000 basic meteorological stations in order to

make substantial improvements in weather and climate

scientific capacity across the continent [37]. As many as

54% of African surface weather stations and 71% of its

upper-air weather stations do not report accurate data [

38]. Inaccurate forecasts may be rooted in inadequate

surface observing networks and technical capacity [39].

The cognitive implication of limited and inaccurate cli-

mate information availability for smallholder farmers is

that they are forced to rely more on their own mental

models (an individual’s intuitive perception of the world)

and recollection of past climate conditions when making

farming decisions about preparing for future climate

conditions.

Research from decision science has uncovered cognitive

biases that can distort individual’s mental models of

environmental change — yet there is scant research

relating to either farmers or least developed countries.

For example, Americans were more likely to think that

temperatures were increasing if they were asked on a

warm day [40], and to change their reference points for

‘normal weather conditions’ as the weather extremes

become more common and less remarkable [41]. There

is little research with smallholder farmers examining
www.sciencedirect.com
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whether such biases also apply to farmers who attend to

weather conditions more closely [42��] or whether avail-

ability of more climate information would help alleviate

the biases. While literature from other fields has illus-

trated that that farmers in specific contexts have devel-

oped traditional ecological knowledge to adapt to climate

changes, research is needed on how limited climate data

could interact with cognitive biases and heuristics to

negatively impact CDM in the face of unprecedented

climate change, and how such impacts could be

mitigated.

Additional challenges lie in how to communicate about

climate change across diverse contexts. There has been

relatively little research on effective climate messaging

among smallholder farmers yet but recent research from

industrialized countries indicates that how you commu-

nicate about climate change matters: emotionally salient

stimuli can capture individuals’ attention [43], fearful

messages can lead to apathy and alarming climate-related

images can sow mistrust [44], and humor can engage

young people [45] and be an important learning device

[46]. Many of these findings need to be tested for their

generalizability across socio-cultural contexts because

responses to emotional stimuli are likely to vary across

cultures. Idiosyncrasies in the modes of climate commu-

nication, such as through memes or video, also can influ-

ence the effectiveness of communicating different

aspects of climate change [47].

Social norms shape climate decision making
Social norms are an important driver of CDM and there

exists little research on the role of social norms and

cultural affiliation and cognition related to climate change

outside of the United States. A debate persists about the

extent to which climate perceptions and beliefs are

related to the bounded rationality of humans (interacting

with the complexity of the science of climate change)

versus cultural cognition [48]. Cultural cognition posits

that individuals use critical reasoning skills to form indi-

vidual beliefs that are not necessarily true but are loyal to

cultural beliefs that exist among those they have close ties

to [49]. From a recent meta-analysis, it is not clear

whether people reject new information that contradicts

their standing beliefs (i.e. directional motivated reason-

ing) or if people want to form accurate beliefs but are

unsure what credible information is (i.e. accuracy-moti-

vated updating) [50�]. It is clear from this body of research

however that group identity and affiliation become a

central context through which factors like messaging,

framing, and heuristics impact CDM.

There is little research on how smallholder farmers’

cultural identity influences CDM. The notion of cultural

cognition is in many ways unique to the US and fails to

acknowledge the inseparability of environmental deci-

sions and culture in other societies. The United States,
www.sciencedirect.com 
where most cultural cognition research has taken place, is

generally considered to be a highly individualist society,

where less than half of Americans think their friends and

family have a social norm about taking action on global

warming [51]. There is however, significant variation in

climate beliefs and the perceived threat of climate change

across the world [52]. These beliefs and concerns are less

connected to pro-environmental behavior in societies

with lower levels of individualism [53]. When applied

to more collectivist settings, theories developed and

tested in contexts that emphasize individual-level per-

ception, deliberation, and decision making are at risk of

underemphasizing collective processes. For example, in

the context of smallholding agricultural communities in

Sri Lanka, Tozier de la Poterie et al. [54] found that most

farming decisions are made at the village level, and

individual farmers rarely deviate from these commu-

nity-level cultivation decisions, even when it is in their

best interest. This high level of coordination is especially

common where livelihood resources are collectively man-

aged, such as within irrigation cooperatives, fisheries, or

collectively managed forests [55]. In recognition of this,

some scholars have proposed adaptations to traditional

theories of risk perception and decision making that more

explicitly incorporate the role of social coordination (e.g.

Ref. [56]).

Labels or messages that communicate or reinforce social

norms around environmental issues have been effective

in developed countries [57] and are most effective when

the message is tied to salient group membership [58].

While there may be more opportunities to appeal to

climate related social norms given the importance of

collectivism in many traditional agrarian societies, we

know little about how CDM is influenced by institutional

membership and social cohesion in these societies. Evi-

dence suggests that the benefits of institutional partici-

pation or community cohesion on agricultural outcomes

varies across demographic groups [59,60,61�]. For exam-

ple, Abate et al. [59] found that female farmers and those

with smaller landholdings in Ethiopia benefit less from

joining farming cooperatives. However, the reasons why

such benefits are not evenly distributed are poorly under-

stood. Most of the CDM research is coming from highly

industrialized societies where individualism is the domi-

nant cultural norm and these studies fail to explain

behavior in societies where collectivism and collectively

managed resources are more common.

Conclusions: reorienting climate change
decision research for smallholder farmers
In this article we examine contributions to CDM research

from the field of decision science and discuss how it might

be reoriented to study climate adaptation among small-

holder farmers who are experiencing the compounding

effects of climate change and poverty. In large part,

reorientation is needed because most of this literature
Current Opinion in Environmental Sustainability 2021, 52:92–99



96 Climate decision-making
involves research in wealthier populations and samples,

mainly in the US, Western Europe, and Australia and

does generally not engage diverse populations. Such

reorientation, focused on the cognitive processes and

psychological factors that can facilitate or limit climate

adaptation and adaptive capacity, is a crucial step in

figuring out how policymakers can support smallholder

farmers adaptation to climate change. If we build CDM

theory with only data and studies from urban and wealthy

populations, we are missing the full range of variability

that will help researchers create more comprehensive

theoretical frameworks to understand the full extent of

CDM among smallholder farmers.

We offer three recommendations to reorient CDM

research to smallholder farmers. First, research is needed

on the implications of bounded rationality on climate

change adaptation. As climate change worsens and con-

ditions become more extreme, smallholder farmers are

presented with additional structural challenges and a

higher level of uncertainty than in the past. Research

has shown that poverty negatively impacts attention and

mental bandwidth, and it is possible that the effects of

climate change, such as fluctuation in extreme weather

conditions will further sap farmers’ attention and poten-

tially inhibit longer term adaptation decisions. It is

unclear how the compounding effects of poverty and

climate change influence smallholder farmers’ willing-

ness to take risks, and how risk-taking impacts climate

adaptation.

Second, the decision science oriented CDM literature is

largely focused on the politics of climate change beliefs in

partisan western environments where the majority of the

population has access to an abundance of online media

and scientific data rather than in contexts which are

characterized by low climate data availability. While

much of this problem is structural, there are also cognitive

issues related to information access that should be

addressed. More research is needed that investigates

how to increase the ‘usability of climate information’ [

62] to smallholder farmers such as enhancing the presen-

tation of climate adaptive seed varieties [63] or the

presentation of crop insurance mechanisms. At the same

time decision scientists might also create space for the

inclusion of indigenous knowledge within the current

methods for scientific enquiry [64]. Participatory research

can counter technoscientific approaches that underem-

phasize indigenous knowledge [65] and shed light on how

smallholder farmers utilize heuristics in CDM.

Third, new studies should investigate how competing

group affiliations and collectivist norms impact CDM in

less individualist societies. Results from highly individu-

alized societies have less applicability in contexts with

high social cohesion and strong commitments to collec-

tivist principles. Research should investigate the extent
Current Opinion in Environmental Sustainability 2021, 52:92–99 
to which social cohesion might inhibit or enhance climate

adaptation and how social norms might be leveraged to

support climate adaptation across diverse cultural con-

texts. This research would build on evidence that descrip-

tive norms, or perceptions of whether others are engaging

in a behavior, signal which adaptive behaviors are likely to

be effective [66].

Substantial differences in CDM exist across sociocultural

dimensions such as gender, age, education, and political

orientation [67�]. Overlooking variations in these demo-

graphics, or only studying certain cultural groups, risks

drawing the wrong conclusions about human behavior [1]

and even exacerbating climate related inequalities.

These three directions for new research are interlinked

and should be studied in a comprehensive way that seeks

to contribute to the broader interdisciplinary research

program on CDM. More research is needed that focuses

on vulnerable populations such as smallholder farmers,

considering the large numbers of smallholder farmers

whose livelihoods are directly affected by climate change.

CDM research remains important in developed econo-

mies in order to understand why actors there continue to

make decisions that disregard climate impacts. Building

up scholarship on CDM among smallholder farmers will

help us understand how comprehensive behavioral theo-

ries are, and make sure they are valid to the people most

immediately impacted by climate change.

Conflict of interest statement
Nothing declared.

Acknowledgements
This work is supported by NSF grants SES-1658804, DEB-1924309 and
SES-1832393; and by the Environmental Resilience Institute, funded by
Indiana University’s Prepared for Environmental Change Grand Challenge
initiative and the Sustainable Food System Science program funded by the
Office of the Vice Provost of Research at Indiana University. We would like
to thank Eduardo Brondizio (Indiana University) and Allan Chilenga
(Zambian Agricultural Research Institute) for helpful feedback and
comments on the manuscript.

Declaration of Competing Interest
The authors report no declarations of interest.

References and recommended reading
Papers of particular interest, published within the period of review,
have been highlighted as:

� of special interest
�� of outstanding interest

1. Rad MS, Martingano AJ, Ginges J: Toward a psychology of
homo sapiens: making psychological science more
representative of the human population. Proc Natl Acad Sci U S
A 2018, 115:11401-11405 http://dx.doi.org/10.1073/
pnas.1721165115.

2.
�

Scheibinger L: Rethinking standards and reference models.
Gendered Innovations in Science, Health and Medicine,
Engineering and the Environment. 2020 https://
genderedinnovations.stanford.edu/methods/standards.html

This research program identifies various standards and references
shaped by gender norms and describes why they are problematic
www.sciencedirect.com

http://dx.doi.org/10.1073/pnas.1721165115
http://dx.doi.org/10.1073/pnas.1721165115
https://genderedinnovations.stanford.edu/methods/standards.html
https://genderedinnovations.stanford.edu/methods/standards.html


Reorienting climate decision making Waldman et al. 97
including standards default to males. They describe how they can have
damaging material consequences.

3. Tannenbaum C, Ellis RP, Eyssel F, Zou J, Schiebinger L: Sex and
gender analysis improves science and engineering. Nature
2019, 575:137-146 http://dx.doi.org/10.1038/s41586-019-1657-
6.

4. Medin D, Ojalehto B, Marin A, Bang M: Systems of (non-)
diversity. Nat Hum Behav 2017, 1:1-5 http://dx.doi.org/10.1038/
s41562-017-0088.

5. Henrich J, Heine SJ, Norenzayan A: The weirdest people in the
world? Behav Brain Sci 2010, 33:61-83 http://dx.doi.org/10.1017/
S0140525X0999152X.

6. Lee TM, Markowitz EM, Howe PD, Ko C-Y, Leiserowitz AA:
Predictors of public climate change awareness and risk
perception around the world. Nat Clim Change 2015, 5:1014-
1020 http://dx.doi.org/10.1038/nclimate2728.

7. Ruggeri K, Alı́ S, Berge ML, Bertoldo G, Bjørndal LD, Cortijos-
Bernabeu A, Davison C, Demi�c E, Esteban-Serna C, Friedemann M
et al.: Replicating patterns of prospect theory for decision
under risk. Nat Hum Behav 2020, 4:622-633 http://dx.doi.org/
10.1038/s41562-020-0886-x.

8.
�

Muthukrishna M, Bell AV, Henrich J, Curtin CM, Gedranovich A,
McInerney J, Thue B: Beyond Western, Educated, Industrial,
Rich, and Democratic (WEIRD) psychology: measuring and
mapping scales of cultural and psychological distance.
Psychol Sci 2020, 31:678-801 http://dx.doi.org/10.1177/
0956797620916782

The authors develop a tool and a method for measuring the psychological
and cultural distance between societies and creating a distance scale
with any population as the point of comparison.

9.
��

Orlove B, Shwom R, Markowitz E, Cheong S-M: Climate
decision-making. Annu Rev Environ Resour 2020, 45 http://dx.
doi.org/10.1146/annurev-environ-012320-085130

The authors conduct a review of the emerging climate decision making
field, highlighting the advances of cognitive and deliberative processes in
individuals and organizations.

10. United Nations Statistics Division (UNSD): Sustainable
Development Goals Overview. United Nations, Department of
Economic and Social Affairs, Statistics Division; 2021 https://
unstats.un.org/sdgs/report/2019/goal-01/.

11. World Meteorological Organization: State of the Climate in Africa
2019. WMO-No. 1253. Geneva, Switzerland: World Meterological
Organization; 2020 https://library.wmo.int/doc_num.php?
explnum_id=10421.

12. Simon HA: A behavioral model of rational choice. Q J Econ
1955, 69:99-118.

13. Todd PM, Gigerenzer G: Environments that make us smart:
ecological rationality. Curr Dir Psychol Sci 2007, 16:167-171
http://dx.doi.org/10.1111/j.1467-8721.2007.00497.x.

14. Morewedge CK, Kahneman D: Associative processes in
intuitive judgment. Trends Cogn Sci 2010, 14:435-440 http://dx.
doi.org/10.1016/j.tics.2010.07.004.

15. Kunreuther H, Gupta S, Bosetti V, Cooke R, Dutt V, Ha-Duong M,
Held H, Llanes-Regueiro J, Patt A, Shittu E, Weber E et al.:
Integrated risk and uncertainty assessment of climate change
response policies. In Climate Change 2014: Mitigation of Climate
Change. Contribution of Working Group III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change. Edited
by Edenhofer O, Pichs-Madruga R, Sokona Y, Farahani E, Kadner
S, Seyboth K, Adler A, Baum I, Brunner S, Eickemeier P.
Cambridge, United Kingdom and New York, NY, USA: Cambridge
University Press; 2014.

16.
��

Waldman KB, Todd PM, Omar S, Blekking JP, Giroux SA,
Attari SZ, Baylis K, Evans TP: Agricultural decision making and
climate uncertainty in developing countries. Environ Res Lett
2020, 15:113004 http://dx.doi.org/10.1088/1748-9326/abb909

This article explores the behavioral and cognitive assumptions used to
examine agricultural decision-making related to climate change among
farmers in developing countries. There is a strong orientation toward
modeling behavior and decision making as a rational utility-maximizing
process, despite decades of research demonstrating the prevalence of
www.sciencedirect.com 
simpler heuristic choice when facing uncertainty and real-world
constraints.

17. Shepherd M, Binita K: Climate change and African Americans in
the USA. Geogr Compass 2015, 9:579-591 http://dx.doi.org/
10.1111/gec3.12244.

18. Raleigh C: Political marginalization, climate change, and
conflict in African Sahel states. Int Stud Rev 2010, 12:69-86
http://dx.doi.org/10.1111/j.1468-2486.2009.00913.x.

19. Eakin HC, Lemos MC, Nelson DR: Differentiating capacities as a
means to sustainable climate change adaptation. Glob Environ
Change 2014, 27:1-8 http://dx.doi.org/10.1016/j.
gloenvcha.2014.04.013.

20.
�

Guido Z, Knudson C, Finan T, Madajewicz M, Rhiney K: Shocks
and cherries: the production of vulnerability among
smallholder coffee farmers in Jamaica. World Dev 2020,
132:104979 http://dx.doi.org/10.1016/j.worlddev.2020.104979

Vulnerability among small coffee farmers is manifest in low coffee har-
vests that result from the interacting stressors of climate variability, plant
diseases, and market conditions. These shocks are aggravated by low
resource endowments that influence the capacity to manage these
persistent challenges as well as a political economy characterized by
unequal market relations, national policies that promote a vulnerable
coffee variety, and a retraction of public investments in smallholders.

21. Shah AK, Mullainathan S, Shafir E: Some consequences of
having too little. Science 2012, 338:682-685 http://dx.doi.org/
10.1126/science.1222426.

22. Weber EU: Experience-based and description-based
perceptions of long-term risk: why global warming does not
scare us (Yet). Clim Change 2006, 77:103-120 http://dx.doi.org/
10.1007/s10584-006-9060-3.

23. Mani A, Mullainathan S, Shafir E, Zhao J: Poverty impedes
cognitive function. Science 2013, 341:976-980 http://dx.doi.org/
10.1126/science.1238041.

24. Ong Q, Theseira W, Ng IYH: Reducing debt improves
psychological functioning and changes decision-making in
the poor. Proc Natl Acad Sci U S A 2019, 116:7244-7249 http://dx.
doi.org/10.1073/pnas.1810901116.

25. Bertrand M, Mullainathan S, Shafir E: A behavioral-economics
view of poverty. Am Econ Rev 2004, 94:419-423.

26. Collier B, Skees J, Barnett B: Weather index insurance and
climate change: opportunities and challenges in lower income
countries. Geneva Pap Risk Insur Issues Pract 2009, 34:401-424
http://dx.doi.org/10.1057/gpp.2009.11.

27. Haushofer J, Fehr E: On the psychology of poverty. Science
2014, 344:862-867 http://dx.doi.org/10.1126/science.1232491.

28. Adamkovi9c M, Marton9cik M: A review of consequences of
poverty on economic decision-making: a hypothesized model
of a cognitive mechanism. Front Psychol 2017, 8 http://dx.doi.
org/10.3389/fpsyg.2017.01784.

29. Kish-Gephart JJ: Social class & risk preferences and behavior.
Curr Opin Psychol 2017, 18:89-92 http://dx.doi.org/10.1016/j.
copsyc.2017.07.034.

30. Weber EU: Risk as feelings and perception matters. In The
Future of Risk Management. Edited by Kunreuther H, Meyer RJ,
Michel-Kerjan EO. University of Pennsylvania Press; 2019.

31. Meadow AM, Ferguson DB, Guido Z, Horangic A, Owen G, Wall T:
Moving toward the deliberate coproduction of climate science
knowledge. Weather Clim Soc 2015, 7:179-191 http://dx.doi.org/
10.1175/WCAS-D-14-00050.1.

32. Lemos MC, Kirchhoff CJ, Ramprasad V: Narrowing the climate
information usability gap. Nat Clim Change 2012, 2:789-794.

33.
��

Attari SZ, Krantz DH, Weber EU: Climate change
communicators’ carbon footprints affect their audience’s
policy support. Clim Change 2019, 154:529-545 http://dx.doi.
org/10.1007/s10584-019-02463-0

The authors find that people are more likely to support climate policies if
the advocate for these policies has a low carbon footprint, and that the
negative effects of a large carbon footprint on credibility are greatly
reduced if the communicator reforms their behavior by reducing their
Current Opinion in Environmental Sustainability 2021, 52:92–99

http://dx.doi.org/10.1038/s41586-019-1657-6
http://dx.doi.org/10.1038/s41586-019-1657-6
http://dx.doi.org/10.1038/s41562-017-0088
http://dx.doi.org/10.1038/s41562-017-0088
http://dx.doi.org/10.1017/S0140525X0999152X
http://dx.doi.org/10.1017/S0140525X0999152X
http://dx.doi.org/10.1038/nclimate2728
http://dx.doi.org/10.1038/s41562-020-0886-x
http://dx.doi.org/10.1038/s41562-020-0886-x
http://dx.doi.org/10.1177/0956797620916782
http://dx.doi.org/10.1177/0956797620916782
http://dx.doi.org/10.1146/annurev-environ-012320-085130
http://dx.doi.org/10.1146/annurev-environ-012320-085130
https://unstats.un.org/sdgs/report/2019/goal-01/
https://unstats.un.org/sdgs/report/2019/goal-01/
https://library.wmo.int/doc_num.php?explnum_id=10421
https://library.wmo.int/doc_num.php?explnum_id=10421
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0060
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0060
http://dx.doi.org/10.1111/j.1467-8721.2007.00497.x
http://dx.doi.org/10.1016/j.tics.2010.07.004
http://dx.doi.org/10.1016/j.tics.2010.07.004
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0075
http://dx.doi.org/10.1088/1748-9326/abb909
http://dx.doi.org/10.1111/gec3.12244
http://dx.doi.org/10.1111/gec3.12244
http://dx.doi.org/10.1111/j.1468-2486.2009.00913.x
http://dx.doi.org/10.1016/j.gloenvcha.2014.04.013
http://dx.doi.org/10.1016/j.gloenvcha.2014.04.013
http://dx.doi.org/10.1016/j.worlddev.2020.104979
http://dx.doi.org/10.1126/science.1222426
http://dx.doi.org/10.1126/science.1222426
http://dx.doi.org/10.1007/s10584-006-9060-3
http://dx.doi.org/10.1007/s10584-006-9060-3
http://dx.doi.org/10.1126/science.1238041
http://dx.doi.org/10.1126/science.1238041
http://dx.doi.org/10.1073/pnas.1810901116
http://dx.doi.org/10.1073/pnas.1810901116
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0125
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0125
http://dx.doi.org/10.1057/gpp.2009.11
http://dx.doi.org/10.1126/science.1232491
http://dx.doi.org/10.3389/fpsyg.2017.01784
http://dx.doi.org/10.3389/fpsyg.2017.01784
http://dx.doi.org/10.1016/j.copsyc.2017.07.034
http://dx.doi.org/10.1016/j.copsyc.2017.07.034
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0150
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0150
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0150
http://dx.doi.org/10.1175/WCAS-D-14-00050.1
http://dx.doi.org/10.1175/WCAS-D-14-00050.1
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0160
http://refhub.elsevier.com/S1877-3435(21)00105-6/sbref0160
http://dx.doi.org/10.1007/s10584-019-02463-0
http://dx.doi.org/10.1007/s10584-019-02463-0


98 Climate decision-making
personal carbon footprints. This study is the first to show the relationship
between carbon footprint of the climate communicator and policy sup-
port of the audience, and uses an online U.S. participant sample.

34. Motta M: The dynamics and political implications of anti-
intellectualism in the United States. Am Polit Res 2018, 46:465-
498.

35. Romsdahl RJ, Kirilenko A, Wood RS, Hultquist A: Assessing
national discourse and local governance framing of climate
change for adaptation in the United Kingdom. Environ Commun
2017, 11:515-536 http://dx.doi.org/10.1080/
17524032.2016.1275732.

36. Björnberg KE, Karlsson M, Gilek M, Hansson SO: Climate and
environmental science denial: a review of the scientific
literature published in 1990–2015. J Clean Prod 2017, 167:229-
241.

37. Rogers D, Tsirkunov V: Weather and Climate Resilience: Effective
Preparedness Through National Meteorological and Hydrological
Services. World Bank Publications; 2013:81113 https://
documents.worldbank.org/en/publication/documents-reports/
documentdetail/308581468322487484/weather-and-climate-
resilience-effective-preparedness-through-national-
meteorological-and-hydrological-services.

38. World Bank: Improving Weather Forecasts Can Reduce Losses to
Development in Africa. . Available at: 2017 https://www.
worldbank.org/en/news/feature/2017/09/12/improving-weather-
forecasts-can-reduce-losses-to-development-in-africa.
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