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Abstract: The Working Group II contribution to the IPCC’s Sixth Assessment Report states that
effective adaptation to the changing climate will require transformational changes in how people
live. This article explores the potential for climate services to catalyze and foster transformational
adaptation. I argue that weather and climate information are not, in and of themselves, tools for
transformation. When designed and delivered without careful identification of the intended users of
the service and the needs that service addresses, they can fail to catalyze change amongst the users of
that information. At worst, they can reinforce the status quo and drive maladaptive outcomes. For
climate services to serve as agents of transformational adaptation, the climate services community
will have to change how it understands the users of these services and their needs. Building climate
services around contemporary understandings of how people make decisions about their lives and
livelihoods offers designers and implementers of climate services opportunities to create services that
catalyze transformational adaptation. These opportunities provide examples for the wider field of
adaptation to consider in its efforts to contribute to climate resilient development.

Keywords: adaptation; transformation; climate services; maladaptation; climate resilient develop-
ment; risk; vulnerability; resilience

1. Introduction

The IPCC’s Working Group II contribution to the Sixth Assessment Report offers a
stark message: we have delayed action for too long for incremental changes in our systems
and the ways we live in the world to deliver a just, sustainable future [1]. Pathways to a
climate-resilient future require the transformation of how we live in the world.

This assessment changes the calculus of adaptation programs, projects, and interven-
tions. Actions aimed at preserving the status quo or introducing incremental changes
intended to weather coming changes in climate will, in the end, not meet the moment.
Instead, these efforts must facilitate transformative changes that move people toward
climate-resilient improvements in human well-being, or climate-resilient development
(CRD) [1]. At the same time, a growing literature points to the very limited evidence for
the efficacy of our prior adaptation efforts [2,3] and growing evidence of their maladaptive
outcomes [4–8]. In short, we have not been very good at climate change adaptation when
framed around preservation. To pivot adaptation toward sparking transformative changes
in how people live introduces even greater uncertainties to this project.

Climate services are an interesting adaptation intervention from which to consider
how to facilitate or catalyze transformative changes toward climate-resilient development.
They are information that, in and of itself, is not prescriptive (though there are cases where
climate services are bundled with more prescriptive interventions such as seed and fertilizer
programs). Thus, the intended users of this information can choose how they use it—in part
or in whole, for the purposes envisioned by the producers of the service or for completely
different goals. This lack of prescriptive power is evident in a growing body of work around
the outcomes and impacts of climate services programs. In the ways in which it reveals
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how weather and climate information are taken up and used by their intended users, this
work [9–16] sheds light on what in development studies [17] is a well-trodden critique:
development and adaptation experts do not fully understand the current needs of their
intended users, let alone the ways in which this information might facilitate transformative
changes toward CRD.

There is much we still do not know about the users of climate services and their
needs [18]. However, research on the dynamics of livelihoods in the context of development
and adaptation interventions, economic change, and a changing environment points us
toward what to look for as we consider the use of climate services as tools for transformative
change toward CRD. Specifically, when we interrogate the resilience of socio-ecologies such
as those that characterize agrarian communities in West Africa, we can see opportunities to
catalyze (but not direct) transformative changes. At the broadest level, these opportunities
exist in terms of the ability to reduce risk and vulnerability for agrarian populations. Doing
so appears to create space for innovations in livelihoods practices and transformational
shifts in the identities associated with those practices [19]. At the same time, delivering
information in a manner that exacerbates risk and vulnerability, including the risk of
changing the existing social order in a community, can result in decisions and actions that
reinforce socio-ecologies against change. Over time, this renders them more vulnerable to
catastrophic failures and costly transformations [20].

For climate services to serve as agents of transformative adaptation, the climate
services community will have to change the ways it understands the users of these services
and their needs. After briefly describing the historical practice of climate service design, I
discuss recent progress in efforts to identify climate services users and needs. I identify
persistent knowledge gaps that will continue to challenge our ability to use climate services
as tools for transformative adaptation. I then offer some examples of climate services
that are creating space for transformative change, consider the ways in which climate
services might catalyze more rapid changes toward CRD, and suggest lessons for other
interventions seeking to promote transformational adaptation and CRD.

2. Designing Climate Services

The design of most climate services reflects an understanding of vulnerability as
produced by exposure to the impacts of a variable and/or changing climate [15]. As a
result, most early climate services were shaped by the availability of climate information
and the ability to disseminate it [21,22]. Under this model, those with weather and climate
information packaged and disseminated that information, allowing the recipients to do
whatever they wanted with it. The design and dissemination of climate services often
lacked careful consideration of who the intended users of the information were or what
their needs might be.

While this was the dominant mode of climate service design until very recently, there
were important exceptions, such as the initial design of Mali’s Agrometeorological Advisory
Program. The design of that program was shaped by Malians intimately familiar with
agricultural production in the country, and who therefore understood who the users of
this service were and what information they needed [23]. However, even this case of
good initial design illustrates the challenges that the climate services community faced in
identifying users and needs. As the drought that provided its initial impetus faded, the
program was given new purposes and goals for which it had not been designed. Where
once it had been well-targeted to specific users and needs, the expansion of program goals
over the next two decades led to a situation where, by 2010, the program was making broad
assumptions about its users and needs that were not borne out by examination [13,24,25].

More recently, a nuanced literature focused on the diversity of climate service end
users and needs has emerged. Such work has lurked at the margins of the climate services
community for two decades. In the early 2000s, Archer [26] and Roncoli [11,27] examined
different users of climate services, whether farmers or in the forecast community. While this
early work in this arena was slow to get traction, more recent development donor attention
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to climate services has shifted the emphasis in their design. These organizations have
increasingly looked to climate services as means to address important environmental and
social challenges. Refocusing climate services on the achievement of goals requires attention
to those who uses the information, how they use it, and whether or not it helps them achieve
their goals. Thus, the work of Roncoli and her co-authors [27] on the integration of scientific
and indigenous understandings of precipitation forecasting set the stage for more recent
work how to overcome persistent misperceptions about end-users in the climate services
community [28–30]. Work pointing to the differences among end-users and their ability to
interact with forecasts [26,31] was foundational for more recent efforts seeking to identify
the specific information needs of different end-users [32–36] and facilitated the emergence
of gendered and feminist approaches to understanding end-user needs [15,37]. Today,
engagement with the users of climate services is integral to conversations about their
impact [38,39]. At the same time, it is not controversial to suggest that climate services, as a
field, struggles with the effective identification of end users and their needs [40] and that
substantial, systematic research on this subject is needed to move the field forward [18].

While users and their needs have become central to the design and implementation of
many climate services over the past decade, one aspect of the framing of climate services has
remained constant. Whether carefully considering users and needs or not, they are framed
as defensive tools for the preservation of existing ways of living the face of a changing
climate, environment, and economy. Increased attention to users and needs allows us to
think in more critical and nuanced ways about whose ways of living are preserved and
protected by a particular service. However, at a time when the climate change community
recognizes that transformational adaptation will be required to achieve CRD, interventions
that preserve that which exists now risk becoming maladaptive. They can perpetuate
practices that will become inviable over time or maintain social relations that act as barriers
to significant changes in human well-being. Shifting the framing of climate services from
defensive tools protecting people and livelihoods from the impacts of climate change to
vehicles for the achievement of CRD requires more than just shifting the focus of climate
services from the science of climate to the social and behavioral science of the intended end-
user. It requires social science approaches that can identify opportunities for transformation
that climate services might support or leverage.

Relatively little work in climate services has considered how they might contribute
to transformational adaptation, or more broadly to CRD. Notable exceptions to this lie
in work led by Hansen [38,41]. The approach in this work focuses on identifying broad
relationships between the use of weather and climate information and the achievement of
development goals. While this enables discussions of pathways by which climate services
might, for example, address SDG 2 “Zero Hunger” [38], it does not unpack the very local-
ized opportunities that such information leverages or the barriers that it overcomes to result
in such impacts. To change climate services from efforts to hold off the bad effects of climate
variability and change to vehicles for the sorts of transformation inherent to achieving
development goals requires a different approach. I suggest that one productive means of
understanding how climate services work as vehicles for transformational adaptation and
the achievement of CRD is to understand how they intersect and interact with livelihoods,
people’s ways of living in the world [42–44].

3. Using Livelihoods Analysis to Design Transformational Climate Services

A starting point for transformational climate services lies in understanding not only
what the intended end-users of a given climate service want, but why they want it. This
requires engagement with the perceptions of individuals and the social structures that give
perceptions meaning. This sort of inquiry identifies two kinds of barriers and opportunities
for climate services. The first are barriers to the uptake and use of different kinds of climate
information. The second are barriers to and opportunities for such interventions to catalyze
transformative adaptation that aligns CRD. This is not to suggest that climate science is
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irrelevant to the development of transformational climate services, but that it should not be
the starting point of the design and implementation of those services.

Using livelihoods to understand how climate services work is not entirely new. In an
effort to strengthen drought-preparedness efforts, Roncoli and her co-authors [45] examined
the livelihoods implications of a severe drought in Burkina Faso. Using the predominant
framing of livelihoods at that time, one focused on material means of making a living [46–48],
they examined how farmers perceptions shaped their evaluations of and predictions for
agricultural seasons. Through this work, they convincingly demonstrated that the farmers
in their study were not helpless victims of drought, but agents worthy of engagement
when planning forecasts, famine warnings, and other forms of weather and climate service.
However, this early work differs from the question at hand in two important ways.

First, what Roncoli and her co-authors were studying was coping, rather than adapta-
tion. Their goal was to demonstrate that farmers held stores of knowledge and practice
for managing shocks like drought, and that what farmers know and do should be part of
conversations that had, to that point, often been limited to development, humanitarian,
and meteorological organizations. They did not examine the adaptive or transformational
potential of the farmers in their study because that was not their aim.

Second, their framing of livelihoods and the ways in which farmers shifted them in
the context of a drought was descriptive and material in its focus. Because the aim of the
research was to demonstrate the value of farmer knowledge and practice to forecasting and
early warning, there was little need for discussion of the social context within which farmer
perceptions could be translated into decisions and actions. This work did not engage with
the ways in which making a living is inextricably intertwined with making meaning of the
world and how to live in it [42–44,49,50]. However, as the Working Group II contribution
to the IPCC’s Sixth Assessment Report recognizes, meaning, power, and agency are critical
aspects of transformation and the achievement of CRD [1].

More recent work in livelihoods studies builds on the idea that livelihoods are always
both about making a living and making sense of the world. This work creates opportunities
for examining issues of meaning and value central to livelihoods decisions and practices,
and therefore critical to the identification of opportunities for transformative change and
CRD. Livelihoods research has developed a range of theoretical approaches to the making
of meaning first articulated by Bebbington [44]. These include approaches that draw on
Ortner’s model of “serious games” [49], Bourdieu’s theory of practice [50], and Foucault’s
concept of governmentality [43,51]. In this article, I draw from studies that employed the
latter, in the form of the Livelihoods as Intimate Government approach. These illustrate how
contemporary livelihoods approaches focused on meaning and materiality allow for the
identification of barriers to the transformational use of climate services and opportunities
for weather and climate information to catalyze such transformation.

3.1. Understanding the Transformative Potential of Climate Services through Livelihoods: LIG

The Humanitarian Response and Development Lab (HURDL) at Clark University has
employed the Livelihoods as Intimate Government approach to both evaluate the impact of
climate services in sub-Saharan Africa and to inform the design of new services. Through
this work, HURDL has identified nuanced reasons for the limited uptake of weather and
climate services tied to social structures, power relations, and meaning [13,15,25]. At the
same time, it has also identified spaces where transformational change might take root and
flourish if properly supported by targeted weather and climate information [19,20].

As an approach, LIG focuses on the different understandings and experiences of
the vulnerability context expressed by individuals in the same community or household.
These differences speak to the understanding of different stressors, activities, and identities,
providing a point of entry into the construction of meaning through livelihoods in a given
place. Broadly speaking, LIG treats meaning as emerging at the intersection of three things:
(1) discourses of livelihoods, which reflect local understandings of the “correct” activities to
undertake and the correct way to undertake them given the challenges of the context, (2) the
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ways in which those discourses and understandings mobilize identity as they speak to who
should conduct what activities and how they should be conducted, and (3) tools of coercion,
locally-appropriate means of disciplining people to ensure they align with expectations
of their identity and the discourses of livelihoods [43,51]. Methodologically, LIG employs
rapid ethnographic methods, including participant observation and semi-structured inter-
viewing. Typically, fieldwork is conducted by teams of two or more researchers, spending
eight to ten weeks in a community [51].

3.2. Climate Services as Barriers to Transformation

A LIG analysis of the uptake and use of climate information provided by Mali’s
Agrometeorological Advisory Program speaks to how a well-targeted climate service might
address short-term livelihoods and food security needs but over the long term hold back
the sorts of transformation needed for successful adaptation. An initial assessment of
the impact of the program commissioned by USAID [24] more than three decades after
its launch found that the uptake of the advisories was very low and skewed toward
men. Further investigation employed the LIG approach to explain this pattern of use [25].
The assessment found that the project was, on one hand, extremely well-designed for its
stated purpose: addressing food availability challenges in the late 1970s and early 1980s.
The advisories targeted key staple crops over which men had decision-making authority.
Further, the nature of the advisories (such as providing farmers with constantly-updated
information on when to plant, and what varieties to plant) meant that only the wealthiest
fraction of men, those who owned both farm equipment and animal traction, could use
the advisories. These, of course, were the men who would produce the most staple crop,
and therefore be the audience that this program most needed to reach [13]. The assessment
found that even in 2014, these men were still following the advisories [24,25].

However, the assessment also found that these advisories reinforced existing
livelihoods—both their meaning and their material practices [25]. For example, by pro-
viding information that only the wealthiest, most senior men could use, the advisories
reinforced the authority of these men over their households and extended families. As part
of their role, these senior men are expected to make agricultural decisions for the fields of
their families, most commonly the shared fields of the family. Such decisions also have
implications for the fields of individual households in the concession because junior men
do not want to contradict senior men. This can result in the loss of access to land and other
agricultural resources. A senior man’s power is not absolute. If he fails to successfully feed
his family through his agricultural decisions and staple crop production, he can have his
authority and status questioned or even stripped. Interestingly, the skill of these advisories,
and thus their ability to productively inform on-farm decisions, has been questioned [52].
However, their accuracy might be beside the point. By providing something men could
blame for faulty decisions, the advisories gave senior men a means of deflecting criticism
of their decisions and therefore reduced their accountability to their households,. Reduced
accountability for those with the greatest authority increases the durability of existing social
structures, even under conditions of environmental stress. These structures limit women’s
authority and autonomy, and thus circumscribe one of the most well-understood pathways
to transformative change and climate-resilient development: empowering women.

3.3. Climate Services as Catalysts of Transformational Adaptation

Livelihoods analysis can help us identify situations where climate services reinforce
the structural causes behind observed inequities in situations where transformational
change is needed. It also can help identify opportunities for climate services to catalyze
transformational change. I use the term catalyze advisedly here. As noted by Schipper and
her co-authors [1], CRD pathways are not prescriptive steps that one takes toward a climate
resilient future. Instead, these pathways emerge from formal and informal decisions taken
by individuals, households, communities, and countries. More than 80 years of formal
development practice have demonstrated that prescriptive transformations tend to reflect
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the desires and beliefs of the “developed”, who are the wealthy and powerful, and thus
those with the most invested in existing economic, political, and social structures. In short,
this echoes an observation about livelihoods enabled by LIG, but at much larger scales.
Just as in a household livelihoods decision, a transformation of international or global
structures whose means and goals are managed by the wealthiest and most powerful is
unlikely to challenge the structures that grant the powerful their privileges [43]. Seen from
the perspective of the powerful, transformations are likely to be transformation for others,
but status quo for the wealthy and powerful. Further, many decades of development have
shown us that the transformations desired by “the developed” are often not those that “the
developing” would select for themselves [17], resulting in many development projects and
interventions with low rates of uptake and limited impact.

If we shift our thinking from the management of transformation to the catalysis of
transformation, we shift our understanding of agency and outcomes in this process. While
those with resources and authority are still able to invest in certain catalysts of change, they
are not able to determine the final outcome of that which they start. Catalyzing change
means creating opportunities for actors to make new decisions, take up new activities, and
redefine how they live in the world in terms that make sense to them. Often the outcome is
not far from the goals of formal development practice. For example, where we have seen
women’s empowerment around the world, it has come less from donor-funded gender
sensitization programs than from women who understand how to identify and leverage
opportunities in their specific contexts. Numerous studies of reversals of environmental
degradation have demonstrated that local knowledge of the environment often has much
more to do with effective outcomes than outside technical knowledge.

If climate services are to be catalysts of transformational adaptation, they must clearly
identify opportunities for weather and climate information to create the conditions within
which people can act in new ways without reinforcing existing structures that act as
barriers to transformational change. One example lies in a broad observation that has
emerged across HURDL’s work on livelihoods. A broad synthesis of livelihoods data [19]
spanning more than a thousand interviews and a dozen livelihoods zones across West Africa
suggests that as individuals, households, and communities experience greater security from
uncertainty and locally-specific drivers of vulnerability, spaces open for transformational
change. For example, in Mali and Senegal, the most food and income secure households
are also the places where one is most likely to find women taking on activities or roles that
do not align with expectations, such as farming a “man’s crop.” In the most stressed and
challenged households, we see no deviation from expectations.

This difference in attitude toward innovation and potential transformation lies in
the ways stressors that challenge sources of income and assets present two threats. The
first is material, which in the most stressed households can manifest as existential threats.
Under such circumstances, insisting that all members of the household play their roles is
justified as a pathway to safety and security in a context of vulnerability. At the same time,
these stressors also threaten the existing social order. In these households, men are often
failing to feed their families adequately. They therefore risk loss of status and authority
each season. Allowing other members of the household to take on new tasks, or to take
on tasks and responsibilities that belong to men, risks demonstrating that these men and
their decisions need not be at the center of livelihoods. Thus, men have an incentive to
carefully enforce roles and responsibilities in their households to ward off challenges to
their authority. In situations where material and social stresses converge, livelihoods can
become rigid to the point of brittleness. This puts households and communities at risk of
catastrophic transformations where existing livelihoods (both activities and the meanings
and order behind them) are pushed past thresholds of sustainability [20]. On the other
hand, in households where production, and therefore the status of the man in charge of
the household, is secure, a woman farming a man’s crop presents neither a material nor
a social threat and is tolerated. Over time, such spaces of deviation and innovation can
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quietly redefine what is seen as acceptable behavior for women, junior men, or others in
society, creating a pathway toward CRD.

This suggests that one way that climate services can promote transformational adap-
tation and pathways toward CRD is by focusing on vulnerability reduction. This is not
the same thing as risk reduction. Risk requires understanding the likelihood of a hazard’s
occurrence. Vulnerability, on the other hand, demands we understand how that hazard
impacts a person’s way of living in the world. By providing information that can lower
the vulnerability associated with different livelihoods, climate services can create the sorts
of security and safety that allow for the sorts of innovation and transgression that can
result in transformation. Such outcomes might come through increased production during
average years as climate services reduce the need for inefficient hedging. Perhaps forecasts
can facilitate livelihoods planning to address the impacts of excessively wet, dry, or hot
years. There are any number of possible contributions climate services might make to
transformational adaptation and CRD. Like the observation about vulnerability reduction
above, such contributions should be identified through nuanced understandings of the
current structure of activities and society and be targeted toward explicit sites where change
can be catalyzed. Following this line of thinking moves us past a framing of climate services
as solutions for adaptation and development challenges in and of themselves. Instead, it
presents climate services as locally appropriate facilitators of transformation to CRD.

4. Conclusions

The remaining pathways toward increased CRD are transformational in character [3].
The climate change community of practice is pivoting toward CRD as a framing for climate
action that moves us past the preservation of current systems, structures, and levels of
well-being. For climate services to contribute to this changing understanding of climate
action and its goals, we must rethink their purpose. Where once climate services were also
implicitly defensive tools for the preservation of current practices and structures in the face
of growing threats, today climate services should be viewed as potential catalysts of CRD.
How we might do this for climate services illustrates broader principles for transformational
adaptation that can be applied to all manner of adaptation interventions.

The pivot to transformational adaptation makes the ongoing attention to users and
needs central not only to the long-term relevance of climate services, but also to any
adaptation intervention with transformational aspirations. The climate change community
requires an expansion of inquiry into the users of adaptation interventions and their needs
to fill the substantial gaps in our knowledge. However, this work must not fall into the
trap of an exclusive focus on understanding and preserving what currently exists in the
face of change. Inquiry into the opportunities for transformation in existing systems and
situations is the foundation for transformational adaptation.

A pivot toward users and needs emphasizes the potential value and importance of
co-produced adaptation interventions. However, it also highlights that such co-production
itself must be built on a deep understanding of users [39,53–55]. In its discussion of
the structures behind observed livelihoods decisions and uses of weather and climate
services, this article highlights the need for deep engagement with users of adaptation
interventions that will not emerge in a single workshop, but through extended engagement
and learning through the design, implementation, and monitoring of adaptation in action.
The identification of transformational opportunities is fraught with micro-politics and
competing interests, making everything from who participates in co-production to the
means of eliciting ideas and understandings critical to the transformational potential of
such activities. Co-production is not, by itself, a means of making adaptation interventions
effective catalysts of CRD. The character of co-production is critical.

Finally, aligning climate services with CRD highlights the need to coordinate adapta-
tion interventions with other efforts to create opportunities for transformational change
that speak to development challenges. While an effective seasonal forecast might tell
farmers what they need to plant to avoid negative outcomes, without access to seeds and
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appropriate farming equipment that information will not be translated into the safety and
security that creates spaces of transgression and transformation. Further, even in situations
where an adaptation intervention does contribute to increased safety and security, those
seeking to transgress will need access to opportunity. While the women in wealthy, secure
households described above can farm men’s crops and avoid sanction or even attention,
they cannot do so without access to seed, land, and farming equipment. It is only through
deep engagement with the users of adaptation interventions that we will learn what op-
portunities they are seeking, what opportunities we can create, and the limits of different
adaptation interventions on our path to CRD.
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