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In his book, How to Avoid A Climate Disaster, Gates
(2021) includes a chapter that is titled, “Adapting to
a Warmer World.” Therein, he makes the point that
people living in regions least responsible for the global
warming crisis are the ones who are most likely to
suffer dire consequences as temperatures rise around
the world. In this context, Gates is referring to people
who live in what the United Nations refers to as the
“91 most vulnerable nations; those that are least devel-
oped, landlocked or small islands” (United Nations,
2023b). In response to this reality, Gates (2021) calls
for investment and research aimed at identifying inno-
vative ways to help people everywhere, but in partic-
ular in lower income countries, adapt to the negative
impacts of global warming.

While Gates repeatedly discusses and illustrates
the importance of mitigation innovations that lower
greenhouse gas (GHG) pollution either through GHG
emission reduction or capture, he argues that these
advances are unlikely to be sufficient to address global
warming’s disastrous consequences such as excessive
heat, extreme weather, and massive forest fires. Given
the seemingly unavoidable rise of global temperatures
by more than the 1.5◦C goal (Diffenbaugh, 2023) set by
the Paris Agreement in 2015 (United Nations, 2023b),
a dual focus on mitigation and adaptation appears war-
ranted.

Furthermore, his call for special attention to the
climate change adaptation needs and problems of the
world’s poorest regions is appropriate given wealth-
ier countries’ greater access to capital and the fact
that these countries collectively have contributed far
greater shares of GHG per capita over time than their
counterparts in less fortunate regions. As Popovich and
Plumer (2021) note in a New York Times article, “Rich
countries, including the United States, Canada, Japan
and much of western Europe, account for just 12 per-
cent of the global population today but are responsible
for 50 percent of all the planet-warming greenhouse
gases released from fossil fuels and industry over the
past 170 years.” Further highlighting this disparity is
a quote from an IEA report in February 2023 which
states, “In 2021, the average North American emitted
11 times more energy-related CO2 than the average
African” (Cozzi et al., 2023).

To date, sustainable marketing research addressing
challenges posed by global warming has primarily
examined issues related to climate change mitigation,
for example, narrowing the green product purchase
intention-behavior gap (White et al., 2019; Elhaffar
et al., 2020), decreasing food waste (Zhang et al.,
2022), and understanding factors associated with
demand for plant-based protein alternatives (Nguyen
et al., 2022). However, studies that investigate inno-
vative new products and processes designed to help
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consumers adapt to warmer temperatures in resource
challenged regions and elsewhere appear to be very
limited.

A recent search by this author on the Web of
Science using a variety of keywords referring to
product innovations that center on climate change
adaptation as opposed to mitigation, produced very
few published studies. Specifically, the search identified
an investigation of bamboo use in Ethiopia’s rural
areas (Endalamaw & Darr, 2021) and an analysis of
marine food producers’ product adaptation possibili-
ties in response to increasing ocean acidification (Oliva
et al., 2022), but little else. Other search term
variations, e.g., using “global warming” instead of
climate change, produced no results or results that
primarily addressed global warming mitigation strate-
gies and products (e.g., frugal energy products such
as fuel-efficient biomass cooking stoves, small-scale
photovoltaic systems, and pico-grids1; Numminen
and Lund, 2017), rather than focusing on climate
adaptation. Thus, despite the critical need for product
innovations that help consumers in lower income
countries and elsewhere adapt to global warming,
scant research seems to exist. This theoretical and
applied knowledge gap increases challenges faced by
managers and policymakers who seek to develop
or support the development of innovative goods
and services that will assist low income consumers
and others in efforts to adapt their daily lives to
increasingly hot temperatures.

The general type of research on climate adaptive
product development that this editorial suggests is
needed is illustrated by one of the few relevant studies

1 Some products exist at the intersection of global warming mitiga-
tion and climate adaptation such as pico grids, which could arguably
reduce energy consumption by other home appliances, allowing
more energy to be devoted to cooling, thus providing a climate
adaptive benefit. Heat pumps are another example, though their
costs may be beyond the reach of most consumers in resource
challenged markets. The existence and importance of such innova-
tions is acknowledged, but not discussed in detail in this editorial.
It is hoped that future research will refine the two-category tax-
onomy employed herein to include innovative products that serve
both global warming mitigation and climate adaptation functions.

identified in searching the Web of Science – Zeng
et al. (2021). In this study, published in Science, the
authors report the results of efforts to improve
clothing adaptation to higher temperatures by building
“woven metafabrics” that can pass higher levels of
human heat to the atmosphere, while more effectively
reflecting, as opposed to absorbing, solar spectrum
light. This editorial is not suggesting that sustainable
marketing scholars shift their research emphasis to
applied physics and engineering. However, there
are numerous research areas related to developing
innovative climate adaptive products for consumers
in lower income markets and elsewhere that can and
should be addressed by marketing and other social
scientists interested in sustainability.

For instance, sustainable marketing scholars could
assist by improving understanding of lower income
consumers’ knowledge, attitudes, and practices con-
cerning, as well as desires for, climate adaptive goods
and services. Furthermore, sustainable marketing
scholars could team with researchers from other
fields such as engineering, architecture, and healthcare
to facilitate co-creation of climate adaptive products
by identifying ways to optimize input from multiple
stakeholders. Examples of potential climate adaptive
product categories that could benefit from sustainable
marketing research in resource challenged markets
and elsewhere include, but are not limited to, the
design, development, and diffusion of: a) affordable
indoor home exercise products for adults and chil-
dren; b) inexpensive healthy foods that require less or
no refrigeration enabling higher percentages of home
electricity budgets to be used for human cooling; c)
culturally compatible, low cost housing that reduces
the damaging effects of extreme heat, flooding, and
wind; d) affordable personal and family survival kits
that support emergency responses to heat waves,
massive forest fires, and devastating tropical cyclones
and hurricanes; e) inexpensive self-cooling systems,
powered by rechargeable solar batteries (e.g., personal
fans, water sprayers); f) weather advisory apps that
include guides to effective behaviors during climate
disasters; and g) affordable digital wearables that
monitor body temperature, hydration, and likely
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complications from excessive body heat.

Fortunately, a strong social science research
stream at the intersection of new product innovation
and entrepreneurship - frugal innovation - provides a
valuable and important basis for sustainable marketing
researchers to contribute to the development of
innovative climate adaptive products that help indi-
viduals better cope with global warming. Pisoni et al.
(2018) note that frugal innovation faces the challenge
of introducing new product solutions developed and
bought with fewer resources, primarily in emerging
and developing markets. Upadhyay et al. (2023),
provide a cogent summary of the stream’s focus when
they state:

Frugal innovation can be understood as the
net positive result created in social contexts
by implementing novel and low-resource-
intensive products and services. Such
products and services are uniquely suited to
tackle the problems faced in low-income and
marginalised contexts. Marginalised contexts
are social scenarios where people have low
income, low capabilities and lack access
to infrastructure and institutional support.
Frugal innovation can provide appropriate
solutions at significantly lesser costs and with
fewer resources, thus being suitable for such
contexts. (p. 1)

Scholars working in this area have not only been inter-
ested in frugal innovations for low income markets. For
example, Rosca et al. (2017) demonstrate that frugal
innovations benefit customers in marginalized commu-
nities, but also “make their way back to industrialized
countries” as reverse innovations (p. 133). In addition,
the authors outline four business model elements that
can be applied in developing frugal and reverse inno-
vations. Hence, their research is very useful in terms
of providing theoretical grounding in this stream. Tes-
timony to this is the fact that the paper has been cited
117 times (Web of Science, June, 2023).

Moreover, opportunities exist for sustainable mar-
keting scholars who are interested in frugal innova-
tion to apply related entrepreneurship and innovation

research conducted in developing countries. For exam-
ple, Emami et al. (2023) find that perceived market
need urgency (MNU) is a strong predictor of new ven-
ture creation and that this positive relationship is medi-
ated by three other constructs: supply-driven insight
(SDI), demand-driven insight (DDI), and opportunity
confidence (OC). However, the authors do not explic-
itly consider the case of frugal innovation. Thus, appli-
cation of more general entrepreneurship research that
builds on and increases the richness of the frugal inno-
vation stream is also possible.

Returning to the frugal innovation literature, a
very insightful, in-depth, and recent review is provided
by Dabic et al. (2022). This team of researchers applied
multiple correspondence analysis to a sample of 199
articles, along with a Delphi analysis involving the
most “prolific” authors in the stream. The researchers
summarize several theoretical perspectives that have
been applied to frugal innovation research (e.g., inno-
vation theory, network theory, and resource-based
and knowledge-based views) and then, identify current
themes that also serve as a guides to future research.
The fifth theme that the authors identify centers on
sustainability.

While this section of the paper describes several
very important contributions to the sustainability lit-
erature related to frugal innovation, the contributions
focus primarily on climate change mitigation (e.g., fuel-
efficient cook stoves, the circular economy, and lower
resource use) as well as the role of intermediaries,
the inclusion of social equity as an important frugal
innovation topic, and the long-term viability of sustain-
able frugal innovations. Thus, the role of frugal innova-
tion in terms of developing climate adaptive products,
while not ruled out, is not included in this important
paper. This observation is not a criticism of the authors’
excellent literature review and analysis. In many ways,
focusing on climate change mitigation as opposed to
adaptation seems far more natural because conducting
frugal innovation research on products that help con-
sumers better manage global warming may be viewed
as defeatist, selling out, or providing aid and comfort
to the corporations, governments, and consumers that
are not taking proactive steps to achieve significantly
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smaller carbon footprints.

Thus, there is a pressing need for theoretically
grounded and managerially relevant research on the
processes and outcomes associated with innovative
climate adaptive product development in general and
specifically, for consumers in lower income regions
around the world. Such research benefits from solid
foundations in three well-established streams: the
general entrepreneurship literature, the literature
on strategies and products that help mitigate GHG
emissions, and the literature on frugal innovation.
Co-creation is likely to be key to success as is careful
attention to the many other challenges associated
with frugal innovation (Emami et al., 2023; Tesfaye
et al., 2021). But, the potential benefits of identifying
innovative ways to help consumers cope with rising
temperatures as efforts continue to reduce GHG
emissions to net zero are well-worth the costs and
risks.

Readers of this editorial should not view the call
for application of frugal innovation to the context of
climate adaptive product development as an effort to
divert attention from the very important task of reduc-
ing GHG emissions, particularly in wealthier parts of
the world. This author recognizes that research that
seeks to promote behavior change and new products
that lower consumers’ and companies’ carbon foot-
prints is absolutely critical to addressing the climate cri-
sis. Thus, the major theme of this editorial is not to call
for a shift away from research on GHG mitigation, but
rather to include research on adaptation as a legitimate
theoretical and applied research stream within the field
of sustainable marketing. Unfortunately, adaptation is
necessary as climate science tells us that mitigation ini-
tiatives, despite their increasing number, are not suffi-
ciently reducing GHG pollution and resulting temper-
ature increases. The major question, then, is whether
sustainable marketing scholars will play a central role
as they have in so many areas by providing a science-
based, theory-driven basis for advances in climate adap-
tive product development. From this author’s perspec-
tive, that role should be major and should begin now.
As we all know, time is very short.

As a final note, this editorial addresses the growing
use of ChatGPT and other forms of AI in researching
and producing academic work, whether for the
classroom or for submission to scholarly journals.
While the use of AI to assist authors with editing
their manuscripts prior to submission is viewed as
acceptable by the Journal of Sustainable Marketing,
use of ChatGPT is not recommended for conducting
reference searches in a given area and is not approved
for literature reviews as part of a more extensive
manuscript. The former use can actually produce
incorrect citations in given fields – citations that may
not exist and are referred to as hallucinations in AI
terms. Copying and pasting such references into one’s
manuscript is therefore likely to lead to erroneous
citations and frustrate readers who are interested
in source documents. The latter use of AI (i.e., to
conduct and write literature reviews) amounts to
plagiarism and will be treated as such. Like most
journals, the Journal of Sustainable Marketing checks all
submissions for plagiarism. We are now checking also
for machine as opposed human produced manuscripts
or sections of manuscripts. Thus, use of ChatGPT and
other AI systems for editing is acceptable, but one
should still carefully compare an AI-edited version to
the original manuscript as there may be unintended
meaning changes that alter important points made in
the manuscript. Use of AI for reference gathering and
literature review preparation is not appropriate for
manuscripts submitted to the journal.

Enjoy the June 2023 issue of the Journal of Sus-
tainable Marketing. This edition contains insightful
commentaries from leading voices in their respective
areas as well as several high quality research papers.
And, as always, if you have any questions, comments,
topics for special issues, or just want to talk about
your latest sustainable marketing research ideas,
please feel free to email me and we’ll set up an online
chat (dalden@hawaii.edu).

ORCID
Dana L. Alden
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