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EXECUTIVE SUMMARY 
Highlights
 ▪ Transformative adaptation for agriculture is defined 

in this working paper as intentional responses to 
climate impacts that significantly shift the locations 
of agricultural production systems, introduce sub-
stantially new production methods or technologies at 
scale, or otherwise fundamentally alter key aspects of 
agricultural systems. 

 ▪ Although they may be disruptive and difficult, trans-
formative approaches will be required where climate 
impacts are at present or are projected to be so severe 
that they are may undermine the continued viability of 
current agricultural systems.

 ▪ Beginning now to identify, plan for, and finance trans-
formative approaches over the coming decades offers 
the best opportunity to maintain and enhance global 
food security, avoid maladaptation, and reduce esca-
lating risks of conflict and crisis as climate impacts 
intensify. 

 ▪ Finance can be targeted toward projects that are 
aligned to achieve transformative outcomes and grad-
ually phased in through a series of short-, medium-, 
and long-term interventions to build transformative 
pathways. 
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 ▪ Transformative adaptation will require new tools 
and methodologies, as well as collaboration between 
funding entities, national and subnational govern-
ments, the United Nations Framework Convention on 
Climate Change (UNFCCC), and other global institu-
tions.

 ▪ It will be subjective by nature, benefiting some groups 
over others depending on how decision-making power 
is distributed. It must therefore be implemented in an 
inclusive, equitable, and gender-responsive manner. 

Introduction
Transformative approaches to adaptation may be needed 
to maintain and enhance global food security, avoid 
maladaptation, and reduce growing risks of crisis and 
conflict. Much of how adaptation in the agriculture sector 
is practiced today involves making incremental adjust-
ments to existing systems to better manage today’s climate 
variability and cope with near-term climate risks. Increas-
ingly severe climate impacts, however, are beginning 
to test the limits of what we can adapt to through such 
relatively minor adjustments. These growing impacts will 
increasingly require more dramatic shifts at greater scale, 
speed, and intensity to manage risk, strengthen food secu-
rity, and protect lives and livelihoods, especially among 
the poorest and most vulnerable, who often depend on 
climate-sensitive sectors such as agriculture, fishing, and 
tourism. 

Transformative adaptation in the agriculture sector is 
defined by the project described below, of which this 
working paper is a component, as intentional alterations 
in response to or in anticipation of climate impacts. These 
alterations accomplish one or more of the following three 
goals: 

1. Significantly shift the geographical locations where 
specific types of crops and livestock and the systems 
that support them are located. 

2. Fundamentally alter the agricultural landscape as the 
result of changes to many aspects of food production 
and marketing systems. 

3. Apply significantly new methodologies and technolo-
gies that change the types of agricultural products, 
or the way existing ones are produced, at broad geo-
graphical scale within a particular region or production 
system.

About This Working Paper
This working paper is the first component of a larger 
project, Transforming Agriculture for Climate Resilience 
(TACR), funded by the Bill & Melinda Gates Founda-
tion. The project aims to increase finance for agricultural 
adaptation and strengthen understanding of, and action 
and support for, transformative approaches to agricultural 
adaptation. It seeks to assist adaptation planners, funding 
entities, and policymakers in integrating transformative 
approaches into planning processes, projects, and funding 
portfolios for agriculture.

The working paper was developed through an extensive 
review of the published academic literature, as well as 
an analysis of uses of the term transformative adapta-
tion and its variants by a range of entities engaged in 
adaptation issues. An initial draft was reviewed by a 
select group of adaptation experts, including those work-
ing on these issues in developing countries, and their 
feedback has been incorporated into this version. A series 
of consultations with the working paper’s key audiences 
(adaptation funding entities, planners, policymakers, and 
practitioners) at international climate meetings and with 
government officials and technical experts in Ethiopia also 
contributed to the conceptual framework presented here.

The project will next apply the framework for transfor-
mative adaptation developed in this working paper to 
research on four agricultural priority areas: crop research 
and development, livestock production, irrigation and 
water management, and farmer-information services. Key 
findings will be brought together in a synthesis report. To 
deepen our understanding of transformative adaptation 
and to ground-truth project findings, we will share the 
work with government officials and agricultural experts in 
Ethiopia and India. 

The working paper is deliberately focused on “top-down” 
processes. It does not cover “ground-up” efforts, even 
though many transformations have been a result of actions 
taken autonomously by farmers. Given the critical role 
that farmers play, however, it is essential that top-down 
processes keep the perspectives, needs, and constraints of 
farmers squarely at their center.
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Key Findings and Recommendations 
Transformative adaptation in the agriculture 
sector may be the best approach in an increasing 
number of situations and locations to enhance 
global food security, avoid maladaptation, and 
reduce escalating risks as climate change impacts 
intensify. However, this approach is not a silver bullet 
to solve all adaptation challenges; nor is it necessarily 
a bigger, better form of adaptation. Instead, it involves 
a specific set of characteristics that will often make it 
more disruptive and difficult to plan and budget for, 
finance, and implement. For this reason, transformative 
approaches should be used only when the need for them is 
clear, based on analysis of data including climate projec-
tions and crop models (while acknowledging that these 
data sources include some degree of uncertainty), or when 
present-day impacts are already so great that significant 
change is warranted. Incremental adaptation to maintain 
existing systems will continue to be the preferable option 
in many situations, although the number of situations 
where it is possible will decrease in the future as climate 
impacts intensify. 

Near-term incremental actions can be sequenced 
and gradually phased in to pave the way for lon-
ger-term transformative outcomes in the future. 
We refer to these incremental measures toward trans-
formative goals as transformative pathways, which we 
define as coordinated sequences of short- and medium-
term actions or projects that enable shifting agricultural 
production systems through significant, widespread 
changes to become more resilient to longer-term pro-
jected future climate impacts. Such transformative 
pathways must be flexible enough to shift in response to 
unforeseen circumstances and consequences. They could 
utilize decision windows, in which adaptation planners 
could evaluate key indicators alongside climate projec-
tions and crop models, potentially informed by improved 
agricultural monitoring and surveillance systems, to signal 
when a given production system may be transitioning 
from only requiring incremental adjustments to needing 
an increased focus on creating transformative outcomes 
that involve systemic change.

Governments should determine whether, when, 
and where transformative approaches are needed. 
They can start with the targeted set of questions included 
in this working paper, which seek to elicit greater under-
standing and articulation of long-term risks, transforma-
tive pathways, thresholds, and decision windows. Such 

questions include, “What are the near- and long-term 
climate risks to a given agricultural system? How might 
these longer-term risks result in trade-offs and potential 
conflicts over increasingly scarce resources? Will the best 
short-term options prohibit those that would be more 
resilient over the longer term?” These questions can be 
built into existing national adaptation planning processes, 
like the national adaptation plans (NAPs), and into exist-
ing technical guidelines, like those developed for agri-
culture NAPs by the Food and Agriculture Organization 
of the United Nations (FAO). Governments can review 
existing plans and policies to ensure that over the longer 
term, they will not inadvertently lead to maladaptation 
and squandered resources or increase the risk of conflict. 

Funding agencies, including bilateral and multi-
lateral donors, do not have a shared understand-
ing of transformative adaptation; developing 
one may be useful as governments seek support 
for their strategies and proposals. To strengthen 
coherence and coordination among the major multilat-
eral climate funds, they may wish to consider developing 
greater clarity on how each agency, building on its com-
parative strengths, supports country efforts to determine 
whether, when, and where transformative approaches may 
be needed, in selecting options that pave the way for such 
transformation, and in establishing decision windows.

Transformative adaptation may benefit some 
groups over others, depending on how decision-
making power is distributed, making participa-
tion and coordination paramount. The perspectives, 
needs, and constraints of farmers and other rural people, 
especially the poorest and most vulnerable, must be 
squarely at the center of planning and implementation 
efforts. Local institutions, such as local governments and 
civil society organizations, must also be engaged, and 
coordination across sectors and ministries, as well as 
between national and subnational governments, is critical.

Governments have an opportunity to consider 
examining long-term trends, impacts, and vul-
nerabilities as they submit their next adaptation 
communications—either through the national 
communications, NAPs, or nationally determined 
contributions (NDCs). Decision-making on effective 
adaptation options by Parties could be strengthened by 
identifying thresholds in natural, social, and human-built 
systems, especially thresholds with long-term irrevers-
ible consequences. Understanding where such changes 
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may take place can help generate adaptation options, 
transform agricultural production strategies, safeguard 
the delivery of public services, and protect lives and liveli-
hoods. This could be a way for Parties to start building 
into their Party-driven communications responses to long-
term climate changes that may require significant shifts in 
current production systems.

In supporting governments’ efforts to consider 
and implement transformative adaptation, tech-
nical organizations, such as the United Nations 
Development Programme (UNDP), United 
Nations Environment Programme (UNEP), and 
FAO, can consider ways they can incorporate into 
their support programs better consideration of 
long-term risks, transformative pathways, thresh-
olds, and decision windows. This could be built into 
the guidelines they develop and use, like the FAO NAP-
Ag Guidelines, and the trainings and capacity-building 
support provided by various NAP-related programs and 
partnerships.

The UNFCCC has the ability to strengthen under-
standing of, and action and support for, transfor-
mative adaptation in the agriculture sector. The 
Adaptation Committee, the Least Developed Countries 
Expert Group, and the Executive Committee of the War-
saw International Mechanism on Loss and Damage (WIM) 
could work together to address ways the UNFCCC can 
strengthen its support of Parties to consider transforma-
tive adaptation in the agriculture sector. This could entail 
contributing to the five workshops of the Koronivia Joint 
Work on Agriculture, a work program established by the 
Conference of the Parties to the UNFCCC in November 
2017 to help the Parties consider the vulnerabilities of 
agriculture to climate change and approaches to address-
ing food security. They could also consider joint ways to 
review the NAP guidelines to take into account the issues 
highlighted in Section 4, and work with organizations like 
FAO to expand their guidelines to accommodate longer-
term, more transformative planning and action. 

SECTION 1: INTRODUCING  
TRANSFORMATIVE ADAPTATION 
By adopting the goals of the 2030 Agenda on Sustainable 
Development and the Paris Agreement, countries around 
the world made a commitment to end hunger and to 
achieve climate-resilient, low-carbon development. The 
challenge we set for ourselves is profound. Demand for 
food will only grow even as climate change threatens to 
undermine agricultural production. Meeting this challenge 
will require a transformation in the way the agriculture 
sector manages climate risks. 

Adaptation funding entities, both multilateral and bilat-
eral, allocated $27 billion to adaptation projects from 2011 
through 2014 from climate funds. However, the United 
Nations Environment Programme (UNEP 2016) estimated 
that the annual costs of adaptation in developing countries 
could be US$140 billion to US$300 billion by 2030, and 
US$280 billion and US$500 billion by 2050—many times 
the amounts currently pledged. 

The agriculture sector is clearly a priority for many 
countries as they seek to tackle climate change. The 
majority of nationally determined contributions (NDCs) 
submitted—136 of the 165—mention adaptation. Nearly 
85 percent of those that mention adaptation include 
agriculture as a priority area. Agriculture is also one of 
the most commonly cited adaptation priorities in national 
adaptation programs of action (NAPAs), national adapta-
tion plans (NAPs), and national communications. It is the 
highest-funded sector in the adaptation portfolios of the 
Adaptation Fund, the Least Developed Countries Fund, 
the Pilot Program for Climate Resilience, and the Green 
Climate Fund. Approximately 45 percent of adaptation 
projects from these funds have an agriculture focus (WRI 
2018). 

Yet there is growing evidence that the multiplying num-
bers of agricultural adaptation plans and projects, and 
the billions of dollars flowing into agricultural adaptation, 
are not enough to meet the rising challenges of intensify-
ing climate impacts. Beyond 2030, the negative impacts 
of climate change on the productivity of crops, livestock, 
fisheries, and forestry will become increasingly severe in 
all regions (FAO et al. 2017), even when current adapta-
tion action is included in the analysis (Gourdji et al. 2013; 
Noble et al. 2014).
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In addition to increasing the amount of funding for 
adaptation, greater attention must be paid to the quality 
of adaptation plans and projects to better manage the 
growing risks of intensifying climate impacts. The vast 
majority of climate adaptation action currently taking 
place in agriculture and other sectors can be characterized 
as incremental adaptation, which the fifth assessment 
report (AR5) by the Intergovernmental Panel on Climate 
Change (IPCC) (Noble et al. 2014, 839) describes as 
“actions where the central aim is to maintain the 
essence and integrity of the existing technological, 
institutional, governance, and value systems, 
such as through adjustments to cropping systems via new 
varieties, changing planting times, or using more efficient 
irrigation.” 

In many cases, fully funding and implementing existing 
adaptation plans while scaling up incremental measures in 
a more consistent and focused way would provide decades 
of protection against increasing climate impacts. However, 
in a number of situations, climate change is beginning to 
undermine the already precarious livelihoods of many of 
the rural poor. For example, over the past several years, 
East African pastoralists have been experiencing drought 
at such an increased frequency that they are no longer able 
to recover and rebuild their herds. In other areas coffee 
yields have steadily declined due to consistently higher 
temperatures (see Box 1). This will become the case in a 
growing number of situations as climate change impacts 
intensify over time. 

Although social protection programs and insurance can 
assist the poor in dealing with periods of extreme weather, 
it is uncertain how well such programs will function as cli-
matic conditions shift over the longer term—that is, when 
today’s extremes become the “new normal.” Over the past 
30 years, recurrent climate-related crises have gradually 
evolved from catastrophic, short-term, acute events to 
more structural, longer-term, and protracted situations 
that can magnify conflict and financial turmoil (FAO et 
al. 2015, 38). Farmers often find it difficult to manage the 
level of risk they currently face—and such risks are likely 
to grow as climate change impacts intensify. 

New ways of managing growing climate risk are needed 
to enhance (or even maintain) food security and protect 
lives and livelihoods, especially among the poorest and 
most vulnerable who depend on climate-sensitive sectors 
such as agriculture, fishing, and tourism. Climate impacts 
will increasingly affect not only particular crops or animal 
products but entire economic and social systems. Broader, 
more systemic measures—transformative adapta-
tion—will be required in response. The IPCC (Noble et al. 
2014, 836) defines this concept in contrast to incremental 
changes that are not limited to agriculture: “In contrast, 
transformational adaptation seeks to change the 
fundamental attributes of systems in response 
to actual or expected climate and its effects, often at a 
scale and ambition greater than incremental activities. It 
includes changes in activities, such as changing livelihoods 

Ethiopia’s current and prospective coffee production is an example of 
a situation in which significant shifts in a major production system 
will become necessary. Arabica coffee (Coffea arabica) is Ethiopia’s 
most important agricultural commodity, contributing around one 
quarter of its total export earnings and to the livelihoods of 15 million 
farmers (16 percent of the population). Crop models demonstrate 
that 39 to 59 percent of Ethiopia’s current coffee growing area could 
experience climatic changes that render it unsuitable for producing 
this crop, in the absence of significant interventions or major influ-
encing factors. However, relocation of coffee areas, in combination 
with forest conservation or reestablishment, could bring at least a 
400 percent increase in suitable coffee farming area. But implement-
ing the necessary shifts will require systemic changes and take 
time, as it would include reforestation to provide additional shade for 
coffee trees, time for the coffee trees to mature and become produc-
tive, agricultural extension and other capacity building for farmers in 
areas where this crop has not traditionally been produced, appropri-
ate credit and inputs, as well as funds to support farmers while they 
shift crops, processing and transportation facilities, in addition to 
other long-term significant changes—i.e., transformation—of the 
agricultural production system in some areas.  

Source: Moat et al. 2017

Box 1  |  Case of Coffee Production in Ethiopia
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from cropping to livestock or by migrating to take up a 
livelihood elsewhere, and also changes in our perceptions 
and paradigms about the nature of climate change, adap-
tation, and their relationship to other natural and human 
systems.”

The IPCC report goes on to note that although there is 
often no clear line between incremental and transforma-
tive adaptation, it is important to differentiate between 
the two approaches because this affects how we approach 
adaptation, how we integrate it into planning and policy, 
and how we allocate adaptation funding in both devel-
oped and developing countries (Noble et al. 2014, 836). 
In situations where broader, more systemic changes are 
likely to be needed, a proactive approach to transforma-
tive adaptation planning, policies, and projects can help 
reduce threats to global food security, decrease the risk of 
crisis and conflict, and ensure that investments are made 
in adaptation measures that are likely to stand the test of 
time, as discussed in Section 3 of this report. 
 

SECTION 2: DEFINING  
TRANSFORMATIVE ADAPTATION
2.1 Working Definition of Transformative 
Adaptation in Agriculture
Adaptation as largely practiced in the agriculture sector 
involves making incremental adjustments, which the fifth 
IPCC assessment report describes as “actions where the 
central aim is to maintain the essence and integrity of the 
existing technological, institutional, governance, and value 
systems, such as through adjustments to cropping systems 
via new varieties, changing planting times, or using more 
efficient irrigation” (IPCC 2014). 

In contrast, we define transformative adaptation in agri-
culture as intentional alterations in response to climate 
change–related risks that accomplish one or more of the 
following three goals:

1. Significantly shift the geographical locations where 
specific types of crops and livestock and the systems 
that support their production, processing, marketing, 
and distribution take place. 

2. Fundamentally alter the agricultural landscape as a 
result of changes to many aspects of food production 
and marketing systems (e.g., from sedentary, crop-
based agriculture to pastoralism, or from smallholder 
farming to large commercial agriculture).

3. Apply at a broad geographical scale significantly new 
methodologies and technologies that change the types 
of agricultural products produced in a particular region 
or production system (e.g., improved agro-processing 
to prevent increased spoilage due to climate-related 
higher temperatures, which enables production of new, 
value-added products).

This definition is based on a review of the literature on 
transformative adaptation. While there is not yet consen-
sus on this definition, views of transformative adaptation 
are rapidly evolving and solidifying into a more action-
able concept. Many definitions center on these three key 
elements.

Despite having a definition that could encompass transfor-
mative approaches, many climate-smart agriculture (CSA) 
projects seem to be targeted at more short-term, incre-
mental adjustments to specific aspects of crop or livestock 
production that are not sufficiently aligned in order to 
produce transformative outcomes. There are few examples 
of planned transformative adaptation in action over the 
long term. 

2.2 Funders View Transformation Differently 
The major multilateral adaptation funds define and use 
the term transformation in different ways. This lack of 
consensus can be difficult and time-consuming to manage 
for countries that apply to multiple funding sources and 
must juggle varying criteria and requirements for project 
proposals. 

For example, the Adaptation Fund (AF) (2015) acknowl-
edges the need for transformation and seeks projects with 
outputs that demonstrate the potential to be transforma-
tive by introducing new technologies or practices, new 
systems or structures of governance, or changing the 
location or nature of activities, as well as through the rep-
lication and scaling up of activities. It encourages projects 
to consider and elaborate on how nonstructural outputs 
may establish the “seed” for future actions and to provide 
details regarding how such outcomes will be sustained. 
However, it also notes that transformational adaptation is 
an evolving concept lacking clear operational definitions 
that would allow it to be identified, evaluated, and prac-
ticed, and its project proposal template does not require 
that transformation be addressed. 
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discomfort in, individual lives and livelihoods. Therefore, 
transformative approaches should be applied selectively, 
when data and evidence warrant it, and not used as a 
synonym for the wider goal of “bigger, better adaptation.”

Agricultural systems have developed over generations 
and are deeply embedded within cultures and contexts. 
Transformative change may threaten the status quo (Kates 
et al. 2012) and clash with cultural norms and traditions. 
Oppositional views of which changes to embrace and 
which to reject can lead to conflict. Relations between dif-
ferent genders, ethnicities, economic statuses, and liveli-
hoods will all affect, and be affected by, transformative 
outcomes. Whether an actual or proposed transformative 
change is perceived as positive or negative depends on 
one’s position within those systems of economic and social 
relations, as well as the nature and extent of the altera-
tions to one’s beliefs and behaviors. 

Even when the intention of government officials, adapta-
tion funders, policymakers, and researchers is to protect 
the livelihoods and well-being of the poor and marginal-
ized, the potential for unintended negative consequences 
is high. How planned changes may affect these groups of 
people should be carefully considered and will be better 
understood through participatory planning processes that 
include them. Also important are underlying factors that 
prevent progress, such as vested interests, imbalanced 
power relations, and systems that perpetuate uneven 
development, environmental degradation, and increasing 
levels of greenhouse gases (O’Brien et al. 2015).

Transformative adaptation is also likely to have financial 
implications. Adaptations at this speed, scale, and novelty 
may seem more expensive to implement in comparison to 
incremental year-to-year costs that might be easier to bud-
get for and manage, although they may save money over 
the longer term by avoiding maladaptation and reducing 
crisis and conflict, as explored in the next section. 

The Green Climate Fund (GCF) prefers the term para-
digm shift to transformational change, which it finds 
ambiguous and in need of a solid definition (Harmeling 
et al. 2013)—but the definition of paradigm shift has 
also proved challenging to apply, and in practice the GCF 
often uses the terms interchangeably. The GCF (2014) 
defines paradigm shift as the “degree to which the Fund 
can achieve sustainable development impact beyond a 
one-off project or program investment through replicabil-
ity and scalability; systemic change towards low carbon 
and climate-resilient development pathways.” Regarding 
transformation, the Fund also notes that “promoting a 
paradigm shift cannot be done with business-as-usual 
investments. It requires projects and programmes that 
are transformational toward low emissions and climate 
resilience, supporting the aims of the Paris Agreement.” 
These and other funders can play a vital role not only in 
financing transformative projects but also by providing 
guidance on transformative approaches to adaptation to 
accredited entities and governments. This could include 
encouraging them to ask the types of questions we identify 
in Section 4 to avoid investing in maladaptation. 

2.3 Transformation Is an Option— 
Not a Silver Bullet
Although transformative adaptation can bring many 
benefits, it may also have downsides. Planning and 
implementing the types of changes involved in transfor-
mative adaptation—shifting the locations where specific 
types of crops and livestock and the systems that support 
their production are produced, applying significantly new 
methodologies and technologies to their production, and 
changing so many aspects of food production and mar-
keting systems that fundamentally different agricultural 
landscapes result—are complex undertakings. These fun-
damental aspects rarely can be altered quickly or change 
on their own; nor does this often occur without significant 
disruption to or destruction of, or at least disarray and 
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SECTION 3: WHY  
TRANSFORMATIVE ADAPTATION?
Where scattered incremental adjustments will not be 
sufficient to protect agricultural production systems from 
intensifying climate impacts, transformative approaches 
will be needed. Developing and applying such approaches 
is essential to maintain and enhance global food security, 
avoid spending on measures that may prove maladaptive, 
and reduce growing risks of crisis and conflict, as this sec-
tion explores. 

3.1 Maintain and Enhance Global Food Security
Climate change threatens global food security at the same 
time as other pressures, such as population growth and 
environmental degradation, are increasing. Although 
food insecurity has also declined over recent decades, in 
2016 about 815 million people were chronically under-
nourished globally, down from 900 million in 2000 (FAO 
et al. 2017). This is especially true in developing regions, 
despite significant population growth. Regions of particu-
lar concern were identified in the IPCC AR5 (Porter et al. 
2014), and newer analysis have offered additional insights. 
For example, a new analysis finds that higher tempera-
tures and shifting precipitation patterns will reduce living 
standards for more than 800 million people in South Asia, 
many of whom depend on agriculture (Mani et al. 2018). 

Although temperate regions may benefit from some 
climate change impacts, as temperatures increase and 
rainfall becomes less predictable in many locations, these 
negative impacts are expected to reduce food security, par-
ticularly for smallholder farmers and other rural people in 
developing countries. Areas that can marginally support 
rainfed agriculture or pastoralism at present will, in many 
cases, become hotter and drier, such that these livelihoods 
will not be viable in first some, then many, then most 
years due to increasingly frequent and severe droughts. 
Incremental adjustments to existing production systems 
may be sufficient over the near term, but tipping points at 
which such systems will no longer be viable loom. 

Water shortages will also threaten food security. In some 
areas, permanently decreased water supplies due to lower 
rainfall and higher temperatures will first decrease, and 
then prohibit, expanding irrigation to increase agricultural 
production. At the same time, water demand in urban 
areas will increase as rural populations are displaced 
from their farms and communities by worsening climate 
impacts. Incremental changes such as more efficient 

irrigation systems, water-saving mulching, and choosing 
more drought-resistant seed varieties may make such 
changes manageable for a time. However, as climate 
impacts intensify, the ways water is managed and used in 
agricultural systems will need to be transformed. 

Reductions in arable land are also likely to occur. Sea level 
rise will inundate some areas, making them uninhabit-
able. Even before this happens, the aquifers may become 
salinized, making some large low-lying production areas 
no longer viable for current agricultural production 
systems. Deserts will also expand in some areas, while in 
others, more frequent and severe flooding due to storms 
and erratic rainy seasons could also increase erosion 
and raise water levels, rendering some areas unsuitable 
for agriculture (IPCC 2014). Incremental changes such 
as using salt-, drought-, and flood-tolerant varieties of 
existing crops may be useful in the short term, but over 
the longer term, transformative changes to make the most 
of remaining arable land or shifting to aquaculture may 
become necessary. 

Climate change may also undermine ecosystem services 
at a faster rate. For example, declining populations of pol-
linators, disconnects between plant flowering and fruiting 
cycles, and increased infestations by pests and pathogens 
could result in lower crop yields. Incremental adjustments 
such as measures to support pollinators or integrated 
pest management may be helpful over the short term. 
Increased frequency and intensity of wildfires may com-
promise watersheds’ ability to absorb runoff and regulate 
water supplies. Reef-based fisheries may decline due to 
warmer and more acidic oceans. Each of these scenarios 
could require rapid, widespread transformative adjust-
ments to traditional livelihoods.

These and other effects of climate change are already 
apparent in many regions and on several important crops 
(Porter et al. 2014). For example, a recent meta-analysis 
of 1,700 published simulations of wheat, corn, and rice 
production revealed that even with current adaptation 
efforts, yield decreases by the second half of the century 
are expected to be significant—greater than 10 percent—in 
about 70 percent of cases analyzed (Challinor et al. 2014). 
This indicates that current adaptation efforts are unlikely 
to be enough to avoid dire consequences in many loca-
tions—particularly in marginal agricultural lands and rural 
coastal zones, which are not only the most vulnerable to 
climate change impacts but also the most susceptible to 
poverty traps (Barbier and Hochard 2018). It is clear that 
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in a growing number of situations, incremental adaptation 
measures alone will not be sufficient, and new and farther-
reaching approaches to adaptation, such as transforma-
tion, will become essential. 

3.2 Avoid Maladaptive Measures
Avoiding maladaptation, defined in the IPCC AR5 as 
“where intervention in one location or sector could 
increase the vulnerability of another location or sector, 
or increase the vulnerability of the target group to future 
climate change,” is another compelling reason for wider 
implementation of transformative approaches to adapta-
tion. The IPCC report notes that maladaptation can arise 
from decisions that emphasize (or only consider) short-
term outcomes; whereas a longer-term or more systemic 
consideration of the potential effects of particular adapta-
tion actions would reveal that the proposed intervention 
is in fact increasing climate risk, rather than lowering it 
(Noble et al. 2014).3 A case study from Peru that began 
when understanding of climate impacts was much more 
limited than it is now illustrates this point:

Back in 1985, the Peruvian government began an ambi-
tious project to irrigate, and hence improve, agriculture 
and livelihoods in the country’s arid north, with a 50-mile 
canal that brought both irrigation water and electricity 
from a large hydroelectric plant to villages in the area. 
Over the decades, the project has been expanded with 
funding from various multilateral development banks to 
add hundreds of thousands of irrigated acres and new jobs 
(Schmall 2010) and provide a water treatment plant that 
serves 70 percent of the local population, enabling Peru 
to triple its agricultural exports from $400 million to $1.2 
billion (CAF 2013). The total cost of the project is esti-
mated at $825 million. 

By many standard development measures, the project has 
admirably met its goals of reducing poverty and improv-
ing livelihoods: this area is one of the most economically 
competitive in the country, with better human devel-
opment indices and higher life expectancy and family 
income than many locations (Amaro 2017). In addition, 
the incorporation of women from rural areas in formal 
work, rural development, poverty reduction, improvement 
in purchasing power and prosperity, an improvement in 
GDP per capita in the region, and an increase in exports 
and foreign currency for the country have been reported 
(Amaro 2017).

However, from a climate impact perspective, the project 
is running on borrowed time. Glaciers that provide about 
7 percent of the water on average, and over half in times 
of severe drought (Buytaert et al. 2017), are shrinking 
quickly—by 40 percent since 1970 and at ever-faster rates, 
up to 30 feet per year more recently (Casey 2017). This 
means that not only agriculture is threatened but so are 
the livelihoods of 50,000 people who receive electricity 
from the hydroelectric plant, and 700,000 who consume 
treated river water (Casey 2017). At the same time, the 
threat of conflict is growing, as drainage and pesticide run-
off raise pollution and salinity levels, making farmlands 
unfit for cultivation (Lynch 2015). New approaches to 
water management are urgently needed, because despite 
widespread evidence of highly sophisticated Andean adap-
tations to variability in water availability, climate change 
“may be so rapid that traditional agricultural and water 
management practices are no longer useful” (Lynch 2015). 

Although this case study is specific to Peru, it is likely 
being replicated in many different ways and contexts 
across the world. Only time will tell how much of the 
current spending on adaptation measures will ultimately 
prove maladaptive—but longer-term planning that incor-
porates transformative approaches offers the best chance 
of ensuring that our investments will stand the test of time 
and continue to be beneficial as climate impacts intensify. 

3.3 Reduce Growing Risks of Conflict and Crisis
Globalization has linked many locations more tightly to the 
global economy, for marketing not only agricultural prod-
ucts but also other products that rural residents buy and 
consume. For this reason, climate change will increasingly 
affect consumers as well as agricultural producers. More 
frequent and widespread crop losses in areas experiencing 
extreme climate events must be balanced with commodities 
from areas that have not suffered such setbacks in any given 
year, in order to avoid price shocks that can lead to politi-
cal instability and undermine development gains. Indeed, 
a spike in the cost of bread in Middle Eastern countries is 
cited by some as a trigger for the Arab Spring in 2010 (Wer-
rell et al. 2013). Such volatility and potential for violent con-
flict is undoubtedly made worse by the fact that, as a recent 
study by Chatham House revealed, the global food system 
largely depends on relatively few critical shipment and 
distribution points, of which 14 of the most important were 
recently identified as vulnerable to climate change impacts 
such as sea level rise and more frequent and intense storms 
(Bailey and Wellesley 2017). 
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Effective incremental adaptations to climate change are 
those that will allow more fungibility and fluidity of global 
food supplies—for example, continuing to produce the 
same agricultural products in areas where they have tradi-
tionally been produced but also investing in greater ability 
to move food from places suffering climate shocks to those 
that are not. New technology and improving the capacity 
to process and store food in years of plenty would also be 
helpful to even out larger year-to-year fluctuations in food 
supply and demand. 

Thinking transformatively, global patterns of food produc-
tion and distribution may need to shift significantly as 
climate change progresses, potentially from many tropical 
regions of the developing world that are currently major 
food producers to more temperate regions that will remain 
viable. In particular, there may need to be a reckoning 
regarding exchanging thirsty crops, such as rice, sugar 
cane, and cotton, for those that are more sparing of water 
supplies, such as drought-resistant varieties of corn, sor-
ghum, and other grains grown today in semiarid areas. 

SECTION 4: PATHWAYS AND PROCESSES 
TOWARD TRANSFORMATION
Now that we have explored what transformative adapta-
tion is, why it is needed, and when it will be required 
(initially in a fairly limited number of situations but more 
widely as climate impacts intensify over time), we turn to 
how to plan for it. This section first examines the concepts 
of transformative pathways and decision windows. It then 
provides an example of how transformative approaches 
could be integrated into many varieties of adaptation plan-
ning processes. While this example is specific to agricul-
ture, the questions included in the tables below could be 
applied to any number of adaptation planning needs. The 
section highlights the importance of flexibility, partici-
pation, and coordination between sectors and between 
national and local governments, and the inclusion of 
women, the poor, and other potentially marginalized 
groups. 

4.1 Transformative Pathways
The extent, speed, and magnitude of climate change will 
be determined over the next several years by the policy 
choices and actions that countries take to reduce emis-
sions, and thus will only become certain at some unspeci-
fied point in the future. Yet these are critical questions for 
governments trying to decide when to implement various 
types of adaptations, and for funders that must determine 

how to best use scarce adaptation resources. As the IPCC 
AR5 (Noble et al. 2014) summarizes, “While attention to 
flexibility and safety margins is becoming more common 
in selecting adaptation options, many see the need for 
more transformative changes in our perception and para-
digms about the nature of climate change, adaptation, and 
their relationship to other natural and human systems.”

Transformative pathways and decision windows are 
potential tools for operationalizing planning for transfor-
mative changes. Although this working paper has thus far 
distinguished between incremental and transformative 
approaches to adaptation, in practice, it may not be useful 
to dichotomize the two. Instead, it may be more effec-
tive to consider how actions or projects with incremental 
characteristics can be sequenced to pave the way for trans-
formation—that is, to begin taking relatively minor steps 
now with an aim toward eventually significantly shifting 
agricultural systems, fundamentally altering them, or 
introducing significantly new methodologies or technolo-
gies to produce agricultural products that promote climate 
resilience, including by raising household incomes. 

When it comes to on-the-ground implementation of adap-
tation projects, incremental measures and transformative 
approaches may be implemented sequentially or simulta-
neously to lead to transformative outcomes. For example, 
even as farmers become aware that crops they have long 
relied on are becoming less productive, they are unlikely 
to jump into growing new crops. Instead, they may begin 
experimenting with new crops and methods while main-
taining production of their traditional crops. Agriculture 
ministries can plan how best to provide opportunities 
for farmers to test and experiment with crops that have 
better long-term prospects, and also consider what other 
systemic components of value chains, such as processing, 
distribution, and marketing, as well as essential credit, 
will be needed for farmers to significantly change their 
livelihoods. This approach is far more likely to result in 
transformative outcomes than isolated projects focusing 
on single interventions would.

We refer to these incremental measures toward trans-
formative goals as transformative pathways, which we 
define as coordinated sequences of short- and 
medium-term actions or projects that enable 
shifting agricultural production systems through 
significant, widespread changes to become more 
resilient to longer-term projected future climate 
impacts. 
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However, despite this linear approach, in practice trans-
formation will rarely follow a strictly predetermined 
logical sequence. Transformative pathways will instead 
require constant reevaluation and adjustment, and must 
be flexible enough to shift in response to unforeseen cir-
cumstances and consequences that will require new 
scenario-building and adaptive planning. They are best 
created with strong integration from national to local gov-
ernments, as well as input and engagement from multiple 
sectors (not only the ministries responsible for climate 
change and agriculture), including civil society organiza-
tions that represent the interests of women, the poor, and 
other potentially marginalized groups.

Decision windows can be established by adaptation plan-
ners to evaluate whether progress toward transformation 
is proceeding at the speed and scale required, or if course 
corrections to transformative pathways are needed. Key 
indicators selected in advance provide warning that a 
production system may be transitioning from only requir-
ing incremental adjustments to needing an increased 
focus on transformative measures. These indicators could 
include the number of farms experiencing declines in 
yields, average percentage decline in yield, decreases in 
quality or nutrient value, and so on. When examined over 
a number of years alongside the trends anticipated by 
climate projections and crops models, as well as improved 
real- or near-time agricultural monitoring and surveil-
lance systems, data on these indicators could signal that 
it is time for adaptation responses to begin to shift from 
measures designed to maintain the current production 
system to more transformative actions that will lead to 
systemic changes. This flexible approach also enables the 
government and private sector to review whether the right 
support and service systems for farmers are in place.

4.2 Transformative Processes
While some examples of transformative adaptation 
evolve more organically (see Box 2), methods to achieve 
longer-term transformative outcomes, such as pathways 
and decision windows, can be incorporated into broader 
adaptation and development plans through clearly defined 
processes that provide opportunities to integrate them. 
This subsection offers a model that could be replicated in 
many types of adaptation planning processes in additional 
sectors beyond agriculture. The Food and Agriculture 
Organization of the United Nations (FAO 2017a) recently 
issued the NAP-Ag Guidelines to help agricultural adapta-
tion planners conduct long-term planning (FAO 2017b). 

We build on them to illustrate a process for transformative 
adaptation planning. Although this subsection is directed 
primarily at national governments, in some cases, such as 
when planning includes cross-border resources such as 
transnational river flows, shared grazing lands, or regional 
markets, such issues might be best addressed at the 
regional level. 

The first column of Tables 1–5 outlines the FAO guide-
lines and key questions they suggest asking throughout 
the adaptation planning process. The second column 
includes additional questions that the authors of this 
working paper have added to broaden thinking to include 
longer-term transformative approaches. The third column 
includes the authors’ examples, comments, and explana-
tions, which are intended to help planners apply the two 
sets of questions. 

While this subsection describes a process by which national 
governments can include transformative approaches in adaptation 
plans, transformation can also happen from the ground up—that is, 
outside of official projects or planning processes. Such is the case 
among a few coffee farmers in one region of Costa Rica. Faced 
with intensifying climate impacts, as well as less profitable coffee 
harvests due to lower global prices and higher production costs, 
some smallholder farmers in Guanacaste province are shifting to 
producing oranges and other types of citrus, either by mixing citrus 
trees with coffee or completely converting their plantations. They 
have also shifted from working within the existing system of coop-
eratives to establishing their own marketing methods and niches.

This trend started 25 years ago, when a local coffee cooperative 
provided orange tree seedlings to its farmers as an alternative 
after a particularly disappointing harvest. The rest is history in 
the making: while coffee harvests in this region have declined by 
about half during this period, orange production has blossomed to 
anticipated harvests of 80–100 million oranges over the next two or 
three years.

Not only do orange farmers in this area enjoy higher prices, lower 
production costs, and better disease resistance than they found 
with coffee, they are also finding that this crop is more resilient to 
the droughts, floods, uneven temperatures and rainfall, and higher 
winds that climate change is bringing. But because climate projec-
tions for the region indicate that warming and drying will continue 
and intensify, these farmers (or their children) will likely need to 
shift to another crop that can better handle such conditions at 
some point in the future.

Box 2  |   Some Costa Rican Coffee Farmers  
Shift to Citrus Production
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These tables could also be used by funding entities when 
reviewing projects for their transformative elements and 
form the basis of guidance or calls for proposals to encour-
age more transformative projects. As mentioned in Section 
2, many adaptation funders have expressed interest in 
supporting more transformative adaptation projects, 
but they lack clarity on exactly what such projects would 
look like. We hope that this example of applying a set of 
additional questions to an established planning process 
will provide insights that are useful to them in identifying 
projects with high transformative potential. 
 
 4.2.1 Assessing Climate Scenarios,  
Impacts, and Vulnerabilities 
Tables 1 and 2 outline the first step in the adaptation plan-
ning processes of FAO and many other organizations, which 
is assessing climate scenarios, impacts, and vulnerabilities. 
The tables include the FAO guideline questions in the first 
column. Columns 2 and 3 give the authors’ additional ques-
tions and examples, comments, and explanations, which 
are intended to broaden this conventional adaptation plan-
ning process to encompass the concept of transformative 
adaptation, and incorporate a longer-term perspective to 
determine whether, where, and when transformative mea-
sures may be necessary. Taken together, the tables suggest 
a methodology for examining how climate projections and 
crop viability models change as they become more refined 
over decades, to determine which agricultural production 
systems or regions are most exposed to climate change and 
are at highest risk over the longer term. 

Because the data available for assessing climate scenarios 
will undoubtedly be less complete, reliable, and precise 
than would be ideal for adaptation planning purposes, 
decisions will inevitably have to be made against a back-
drop of uncertainty about long-term climate change 
versus cyclical climatic variability. Although incomplete 
and imperfect, data do exist to enable us to estimate 
when climate-related challenges may begin to undermine 
specific aspects of agricultural production. We can com-
bine crop models with longer-term climate projections to 
identify where technological change may not keep pace 
with intensifying climate impacts, making certain crops 
in specific locations untenable over the longer term and 
opening up new locations for producing others. 

For example, crop viability models give an indication of 
how much temperature fluctuation, rainfall variability, 
shortage of available irrigation water, salinization, and 
other biophysical factors current varieties of specific crops 
can be exposed to and still be productive. Such biophysical 
limitations will, in some cases, result in the lost viability of 
certain crops and livestock in specific locations. In others, 
improvements in agrotechnology will create more tolerant 
crops and livestock varieties. These advancements, along 
with more efficient irrigation and water-saving techniques, 
as well as better knowledge exchange through improved 
farmer information services, will be further explored in 
the next four papers under the TACR project. 

Table 1  |   Assessing Climate Scenarios 

FAO GUIDELINES QUESTION ADDITIONAL TRANSFORMATION 
QUESTIONS

EXAMPLES/ COMMENTS/ EXPLANATION

Is adequate climate information 
available and accessible? Where?

Are high-quality climate risk and crop 
viability models available for the long 
term (more than 10 years into the future)?

We suggest 2050 as a long-term planning horizon, along with data for 
various time frames leading up to that point, because it is far enough 
in the future to require longer-term decision-making but less uncertain 
than projections further into the future. It may be necessary to combine 
the best available data sources for each time frame while recognizing 
that models are imperfect.

What are the climate scenarios 
(sudden extreme events and slow 
onset processes) for the country 
and its regions?

How does this change over decades? 
What types of extreme or slow-onset 
events become more likely in the future?

Example: While uncertainty exists around the rate of sea level rise, 
it is likely to affect more and more low-lying areas over time.

What are the likely short–, medium–, 
and long–term climate change 
impacts and risks for agriculture?

Is there adequate focus on long-term 
impacts and risks?

Important because transformative adaptation is more likely to be 
required as climate change impacts intensify. 
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4.2.2 Selecting Adaptation Options
Once the relevant data have been analyzed so that pro-
jected climate impacts and vulnerabilities are clearer, 
countries must decide how to respond. They can do this by 
choosing adaptation options that address both immediate 
needs and contribute to transformative outcomes. The 
questions in Table 3 can help guide this process. 

As previously noted, short-term incremental measures 
can be selected to contribute to pathways toward transfor-
mative outcomes. For short-, medium-, and longer-term 
interventions, it is vital to choose actions that use key 
resources such as land and water in sustainable ways. 
Solutions that provide mitigation cobenefits (i.e., by 
reducing emissions and/or sequestering carbon), such 
as increasing nitrogen use efficiency, should be sought. 
Establishing pathways that incorporate flexible, “no 
regrets” options will also be helpful and can be accom-
plished by using measures that will work over a broad 
range of possible future climates and can be adjusted over 
time (e.g., building a sea wall with larger foundations so 
that it can be raised in the future if necessary, rather than 
replaced) (Fankhauser et al. 1999). 

The needs of farmers and other private sector actors 
must be considered when choosing adaptation options. 

Table 2  |   Assessing Impacts and Vulnerabilities

FAO GUIDELINES QUESTION ADDITIONAL TRANSFORMATION 
QUESTIONS

EXAMPLES/COMMENTS/EXPLANATION

Which agricultural sectors, systems, 
or regions are most exposed to 
climate change and are at risk?

How do these risks shift further into the 
future?

For example, increasingly erratic rainfall may be the most significant 
projected climate risk over the short term in a specific location—but 
more extreme heat waves or sea level rise may become a greater 
threat in the coming decades in the same place.

What are the particularly sensitive 
and vulnerable ecosystems and 
livelihoods? 
What are the adaptation options to 
address vulnerabilities?

How might vulnerabilities and options 
change over time? Will the best short-
term options prohibit those that would be 
better over the longer term; that is, lead 
to maladaptation?

Ecosystems that support agricultural production systems may be 
compromised by longer-term climate impacts, and livelihoods could 
be jeopardized. For example, destroying mangroves to install sea 
walls is often irreversible and may be a less resilient solution over the 
longer term.

What is already in place? (e.g., early 
warning, storage, insurance)

Which of these interventions are likely 
to stand the test of time rather than 
becoming obsolete?

For example, current processing or storage facilities may become 
obsolete in areas that become too dry for growing the crops they 
process and store.

What adaptation options have the 
potential for scaling up?

What adaptation options have the best 
potential for being rapidly applied at 
scale, rather than requiring pilot testing? 

Given that scale is a key element in transformative adaptation, this 
question becomes particularly important. 

While governments play an essential role in developing 
transformative plans and policies, to a large extent, the 
ultimate implementers and beneficiaries of such mea-
sures are those in the private sector, who can range from 
smallholder farmers and pastoralists to larger commercial 
operations, and also include agricultural input suppliers, 
processors, marketers, distributors, and others involved in 
both specific value chains and in rural economies in gen-
eral. As private enterprises seek to protect and enhance 
their production systems, supply lines, and markets by 
pursuing adaptation-related opportunities, they will also 
benefit if such efforts align with government or commu-
nity objectives and priorities through strong coordination 
and incentives (Noble et al. 2014).

4.2.3 Compiling and Communicating Priorities 
Once countries have chosen adaptation options, they must 
compile them, along with the data analysis described 
in the first step of the process, into plans that they can 
then communicate to stakeholders, other ministries, and 
governmental actors, as well as funders. Table 4 contains 
questions useful for ordering short-, medium-, and long-
term adaptation options along transformative pathways. 
It also includes the key question of how marginal groups, 
including women, indigenous people, and the extremely 
poor can best be included in the prioritization process.
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Table 3  |   Selecting Adaptation Options 

FAO GUIDELINES QUESTION ADDITIONAL TRANSFORMATION 
QUESTIONS

EXAMPLES/COMMENTS/EXPLANATION

What are the important criteria for 
adaptation options—Cost? Time 
frame? Cobenefits? 

How might these criteria change as 
increasing climate impacts place 
additional stress on natural, social, and 
economic systems and structures? Will 
the preferred short-term options prohibit 
those that would be more resilient over the 
longer term?

Shifting from crops and livestock that will require ever-greater 
investments to ensure continued productivity, to new crops, ways of 
raising livestock, or livelihoods that may not involve agriculture may 
be advantageous.
This question is key to avoiding investing in options that will prove 
maladaptive.

How are adaptation options ranked 
and prioritized? By whom? 

Have incremental options been 
incorporated into longer-term 
transformative pathways?

Short-term incremental measures can contribute to longer-term 
transformative outcomes through transformative pathways.

Do adaptation priorities consider 
gender, food security and nutrition, 
and poverty reduction?

How might cultural compatibility and 
community buy-in be promoted? How 
might the needs of women and the poor 
change when broader, more systemic 
changes are needed? Have options that 
provide additional climate cobenefits such 
as reducing emissions or storing carbon 
been incorporated?

Cultural and social compatibility will be key to enabling 
transformative change. Planners can select adaptation options that 
catalyze equitable and inclusive economic and social development 
by opening new employment and income-enhancing opportunities 
for women and the poor. 

Table 4  |  Compiling and Communicating Priorities 

FAO GUIDELINES QUESTION ADDITIONAL TRANSFORMATION 
QUESTIONS

EXAMPLES/COMMENTS/EXPLANATION

What are the top adaptation priorities 
for the agriculture sector? 

How will priorities change over the short-, 
medium-, and longer-term, especially when 
conditions dictate that transformative 
actions be implemented?

A well-connected yet flexible progression of short-, medium-, and 
long-term priorities is recommended. 

Are these communicated to 
stakeholders, other ministries, and 
government actors engaged in NAP 
planning?

Do stakeholders, ministries, and other 
government actors understand that climate 
impacts may intensify over the long term, 
and that managing the risks this leads to 
may require more transformative actions?

Transformative adaptation is unlikely to have a single clear-cut 
solution that will work in all areas. Instead, it will probably include 
a range of options. Engaging diverse stakeholders in the planning 
process and empowering them to choose from a set of acceptable 
options will help gain their support and buy-in.

How can marginal groups, including 
women, indigenous people, and the 
extremely poor be included?

Do communication strategies include 
efforts to help women, indigenous people, 
and the extremely poor understand that 
longer-term climate change will alter their 
livelihoods in fundamental ways, and 
that adapting will require unprecedented 
changes?

The poor and other vulnerable groups will suffer the most from 
climate impacts and have the fewest resources with which to 
adapt; it is essential to ensure that their interests are protected. 
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Both incremental and transformative adaptation priori-
ties will often be compiled through national adaptation 
planning (NAP) processes. The NAP process can act as a 
“sustainable mechanism” (Few et al. 2016; Mapfumo et al. 
2015) to guide transformative adaptation because it often 
results in tangible plans that inform public policy and 
budgets. NAPs are also reviewed by donors and funders 
when assessing the context in which a particular project 
proposal would contribute to building resilience. They are 
used by the private sector to better understand its poten-
tial role in achieving adaptation goals and reduce risk to 
its investment strategies, and by civil society organizations 
interested in knowing a government’s plans for building 
climate resilience. 

Local institutions, including local governments, nongov-
ernmental organizations (NGOs), and civil society orga-
nizations, must also be included in adaptation planning 
processes, along with women, the poor, and other poten-
tially marginalized groups. While this is true for conven-
tional adaptation planning, it is even more essential with 
transformative approaches, because the broader, more 
systemic nature of transformative change means that it 
affects a wider range of stakeholders and thereby increases 
the possibility of unintended negative consequences. Such 

institutions and individuals are often limited by lack of 
resources and capacity and may also encounter continuing 
difficulties in gaining national government or interna-
tional support (Noble et al. 2014). Yet they bear much of 
the responsibility for translating the top-down flow of risk 
information and financing, as well as for scaling up the 
bottom-up efforts of communities and households to plan 
and implement their selected adaptation actions. 

4.2.4 Integrating Transformation across  
Scales, Sectors, and Plans
The final set of questions, presented in Table 5, focuses on 
whether long-term funding needs are being incorporated 
into current budgets. The questions describe the impor-
tance of vertically integrated planning and encourage the 
inclusion of climate change adaptation in existing national 
and subnational planning processes. We also suggest 
planning across sectors and involving multiple ministries, 
departments, and research organizations in the process, 
because additional stresses like population growth and 
economic development, on key resources such as land and 
water, may require trade-offs, as well as better coordina-
tion and integration.

Table 5  |  Reviewing Integration

FAO GUIDELINES QUESTION ADDITIONAL TRANSFORMATION 
QUESTIONS

EXAMPLES/COMMENTS/EXPLANATION

Is climate change integrated into 
the agricultural planning and 
budgeting activities? 

Are long-term funding needs being integrated into 
current budgets to allow longer payment timelines 
for more significant interventions, which may be 
more expensive to implement?

Considering the scope and scale of change that transformative 
adaptation imposes, costs may be higher than for incremental 
options. Identification of upcoming expenses becomes all the 
more important so they can be paid for gradually from a variety 
of sources, ideally including the private sector. 

What are the opportunities/
barriers to integrating agricultural 
adaptation needs into national 
planning and budgeting?

Is planning for transformative adaptation 
integrated across ministries and sectors, from the 
national to local level?

Transformative adaptation requires an interministerial, vertically 
integrated, cross-sectoral approach.

How can they be addressed? How might additional stresses on key resources 
such as land and water require trade-offs in their 
use? How can multisector planning and better 
coordination and integration help reduce potential 
conflicts?

In addition to climate change, additional stressors such as 
population growth and economic development may make fresh 
water and arable land for agriculture scarcer and escalate the 
risk of conflict.

Political buy-in? Sustainability? How might political changes affect longer-term 
plans?

Engaging with universities and technical staff who might be 
less immediately affected by political changes than appointed 
officials can help ensure that long-term plans remain in place. 
Durable policies will also be helpful.
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Integration across Governance Institutions
The level of interministerial coordination required to 
accomplish transformative adaptation can be a significant 
challenge. If real transformation is to occur, climate action 
must expand beyond environment ministries and across 
sectors in a fully mobilized, whole-of-government approach. 

Transformative adaptation can best be achieved if institu-
tions can collaborate to develop an integrated approach 
to planning, budgetary, and monitoring processes. Doing 
so can maximize scarce resources, catalyze information-
sharing and technology development, and enhance 
capacities and skills. It may be helpful to consider ways to 
mainstream transformation along with more immediate 
adaptation measures. 

Strong participation in international processes that allow 
for both national and international recognition of such 
leadership may also be helpful. National planning pro-
cesses must also pay attention to vertical integration if 
transformative adaptation is to take place by including 
multiple levels of government in the process. The roles 
of national and local governments should be clear and 
supported by high levels of coordination (Aall and Skarbø 
2013; Downing 2012). This must extend from the interna-
tional level (where climate policies and significant sources 
of funding are generated and distributed) to the regional 
level (which may include integration of responses across 
watersheds, river systems, and markets) to the national 
level (where key policies and plans are created) to the state 
or provincial level (for tailoring to the local context, which 
is essential for effective implementation), all the way to 
individual farmers and other rural people. 

High-level political leadership with a clear, implementable 
vision for shifting the national economy toward low- 
carbon, resilient development will likely prove to be a 
critical element of success. But maintaining political 
direction and coherence through a sequence of governing 
administrations, each of which is likely to have its own 
priorities and signature initiatives, could be an additional 
hurdle. Embedding knowledge about transformative 
adaptation plans and processes with universities and 
nonpolitical technical staff can help ensure that long-term 
plans remain in place. In addition, fostering an inclusive 
process that garners the support of multiple groups of 
stakeholders may be even more crucial to ensuring that 
high-level resolve moves beyond the national capital and 
throughout state and local governments, and is sustain-
able over longer time horizons. 

Integration across Plans and Policies
Making transformative adaptation goals part of broader 
initiatives can also increase attention and support for 
them beyond what stand-alone plans could achieve. 
Adaptation plans, whether incremental, transformative, 
or including elements of both, function best when they 
are closely aligned (if not combined) around the goals and 
objectives articulated in economic and development plans, 
such as NDCs, sustainable development goals (SDGs), and 
NAPs. If not, plans that originate from different interna-
tional policies and initiatives and are led by different min-
istries may compete for resources and influence, rather 
than complementing and synergizing with one another. 
Linking plans for transformative adaptation to broader 
economic development plans and SDGs (described in 
greater detail in Section 5) can increase their effectiveness 
and ease implementation by reducing the need for addi-
tional coordination between plans that originate from and 
are led by particular ministries. 

SECTION 5: GLOBAL POLICYMAKING FOR 
TRANSFORMATIVE ADAPTATION
Decisions about whether, when, and where transforma-
tive adaptation may be needed must be country-driven. 
However, beyond what individual countries can do, there 
is also an important role for global policy processes. 
The UN Framework Convention on Climate Change, for 
example, sends critical normative signals to the world as it 
relates to climate action. Through its agenda items, work 
programs, and capacity-building, technology, and finance 
mechanisms, the UNFCCC has the ability to strengthen 
understanding of, and action and support for, transforma-
tive adaptation in the agriculture sector. In addition, the 
2030 Agenda for Sustainable Development can galvanize 
action to transform climate change adaptation in the 
agriculture sector. The following section highlights a few 
opportunities for strengthening understanding, action, 
and support for transformative adaptation in the UNFCCC 
and through implementation of the 2030 Agenda for 
Sustainable Development.

5.1 UNFCCC Adaptation Communications
With the Paris Agreement, Parties agreed to share their 
adaptation priorities and needs through what are known 
as “adaptation communications.” These are voluntary in 
nature, and Parties have the option of choosing different 
ways to communicate, including through national com-
munications, national adaptation plans, or nationally 
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determined contributions (NDCs) (the national commu-
nications and the NDCs each have their own time frame, 
while the NAPs do not have a specified time frame). As 
Parties update their adaptation communications, they 
have an opportunity to strengthen them by examining 
long-term trends, impacts, and vulnerabilities. They can 
use the updating process to communicate whether, when, 
and where transformative adaptation in the agriculture 
sector may be needed, and how they will plan for it. 

5.1.1 NAP Process
The Paris Agreement indicates that Parties can use the 
NAP process, established in 2010, as a vehicle for the 
adaptation communications called for in Article 7 (the 
guidance for which is forthcoming). The NAP process 
seeks to promote the integration of adaptation across 
economic sectors and among government ministries in 
the context of medium- and long-term time frames and 
climate change scenarios. The process can serve as an 
important vehicle for Parties to strengthen their under-
standing of current and likely future climate risks, assess 
their vulnerability to these risks, and prioritize actions to 
reduce risk and vulnerability.

Many aspects of the NAP technical guidelines (Least 
Developed Countries Expert Group 2012) could help gov-
ernments assess whether, when, and where transformative 
adaptation may be needed and to identify, prioritize, and 
select adaptation options. For example, the NAP technical 
guidelines recommend that countries take a sectoral (e.g., 
agriculture) or even subsectoral (e.g., livestock) approach 
and delineate the individual and combined effects of 
changes in the climate variables on production methods, 
productivity and yields, assets, infrastructure, and eco-
nomic gains, in the short and long term. The guidelines 
also recommend that countries assess whether sectoral 
development goals become unattainable as a result of 
climate change (e.g., aiming for a 4 percent annual growth 
rate in agriculture may not be realistic). As national 
governments undertake their NAP process, or any other 
national adaptation planning process, there is an oppor-
tunity for them to ask the set of questions identified in 
Section 4 to assess whether, when, and where transforma-
tive adaptation may be needed, and to apply a flexible, 
participatory, and well-coordinated approach to identify-
ing, prioritizing, and selecting adaptation options, using a 
decision-window framework.

Many national governments are in the process of prepar-
ing NAP documents, though these are not always publicly 
available, which makes assessing the degree to which 
long-term strategies or transformative approaches are 
being included difficult. A limited number of NAP docu-
ments, many of which were started before these support 
programs kicked in, have been posted on the UNFCCC 
NAP Central website. These included those for Sri Lanka, 
Sudan, Kenya, Brazil, and Burkina Faso. A brief review of 
them finds several that mention the need for further study 
of long-term issues but none that offers details on when 
or how to do this, or includes the concept of transforma-
tive adaptation to climate change (UNFCCC 2017). As the 
Parties to the UNFCCC regularly review the NAP process, 
it will be important for them to identify whether the 
guidelines are sufficient to facilitate the types of assess-
ments that are needed to determine whether, when, and 
where transformative adaptation in the agriculture sector 
is needed—and to facilitate a process whereby Parties can 
identify and implement measures that would put them on 
transformative pathways.

5.1.2 Nationally Determined Contributions
The Paris Agreement also indicates that Parties can use 
NDCs as a vehicle for the adaptation communications 
called for in Article 7 (UNFCCC 2015). As underscored 
by WRI in its working paper “Enhancing NDCs by 2020: 
Achieving the Goals of the Paris Agreement,” inclusion of 
adaptation in an NDC can enable a Party to achieve mul-
tiple objectives, including articulating a long-term vision 
of nationally appropriate climate-resilient development 
and examining long-term trends, impacts, and vulnerabili-
ties (Fransen et al. 2017).

The majority of NDCs—136 out of 165– mention adapta-
tion, and of these, nearly 85 percent include agriculture 
as a priority adaptation area. Many donor countries and 
multilateral funds are aligning their assistance to the 
Paris Agreement, including priorities identified in NDCs. 
Partnerships, like the NDC Partnership, are also elevating 
the importance of donor assistance being coordinated and 
well aligned to country-driven priorities. The NDCs, there-
fore, along with the NAP process, present an opportunity 
for national governments to communicate their priorities 
and garner resources to implement specific measures to 
address those priorities. As governments seek to imple-
ment the agriculture adaptation components of their 
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NDCs, they can ask the set of questions identified in Sec-
tion 4 to assess whether, when, and where transformative 
adaptation may be needed, and what actions they can take 
to intentionally shift agricultural systems, fundamentally 
alter them, or introduce significantly new methodologies 
or technologies. 

In addition, Parties have an opportunity to submit new 
or updated NDCs by 2020, and to do so every five years 
thereafter. Each successive NDC is expected to represent a 
progression beyond the current NDC and reflect a coun-
try’s highest possible ambition. While the term ambi-
tion was not intended by Parties to apply in the context 
of adaptation, there is still an opportunity for Parties 
to update, strengthen, and/or elaborate the adaptation 
content of their NDCs. As noted in Fransen et al. (2017), 
one way a Party can do this is by identifying thresholds 
in natural, social, and human-built systems, especially 
thresholds with long-term irreversible consequences, such 
as the disappearance of glaciers or major shifts in eco-
nomic systems or ecosystems. They can apply a decision-
window framework, as described in Section 4, to under-
stand whether, when, and where such changes may take 
place. In this way, governments can identify, if deemed 
necessary, what actions they can take to intentionally shift 
agricultural systems, fundamentally alter them, or intro-
duce significantly new methodologies or technologies.

5.2 Koronivia Joint Work on Agriculture 
In November 2017 at the 23rd Conference of the Parties to 
the UNFCCC, Parties established a work program on agri-
culture known as the Koronivia Joint Work on Agriculture 
(KJWA). The purpose of the KJWA is to help the Par-
ties consider the vulnerabilities of agriculture to climate 
change and approaches to addressing food security. The 
establishment of this work program was a breakthrough, 
given the many fits and starts that plagued the UNFCCC 
agriculture negotiations over the years. It is significant 
that this is a joint work program by the Subsidiary Body 
for Implementation (SBI) and the Subsidiary Body for Sci-
entific and Technological Advice (SBSTA); many Parties 
wanted to ensure that any efforts to strengthen knowledge 
and understanding could translate into action, such as 
influencing the technology or financial mechanisms of 
the Convention, which fall under the purview of the SBI 
(Dinesh et al. 2017).

The KJWA will include workshops and reports through 
2020 on several technical topics: methods and approaches 
for assessing adaptation, adaptation cobenefits and 
resilience; improved soil carbon, soil health, and soil 
fertility under grassland and cropland as well as integrated 
systems, including water management; improved nutri-
ent use and manure management toward sustainable and 
resilient agricultural systems; improved livestock man-
agement systems; and socioeconomic and food security 
dimensions of climate change in the agriculture sector. 
Several submissions by Parties and observer organiza-
tions have noted the need for these workshops and reports 
to include a focus on transformation in the agriculture 
sector. 

The KJWA can help elevate the profile of transformative 
approaches to adaptation in the agriculture sector. It can 
help strengthen understanding of, as well as action and 
support for, such approaches. The SBI UNFCCC’s Adapta-
tion Committee, the LDC Expert Group, and the Executive 
Committee of the Warsaw International Mechanism on 
Loss and Damage can play a critical role in this process, as 
the Conference of the Parties has requested that the SBI 
and SBSTA work with constituted bodies under the Con-
vention in carrying out the work program. This linkage is 
especially relevant given the work that both the Adapta-
tion Committee and the LDC Expert Group have done on 
long-term planning as well as the Executive Committee’s 
activities related to transformative approaches. Outcomes 
of this project, such as this framing paper and subsequent 
technical papers, could inform the deliberations of the 
KJWA.

5.3 The 2030 Agenda for  
Sustainable Development
Another global process important to transformative adap-
tation is the 2030 Agenda for Sustainable Development. 
All countries have agreed to the Sustainable Development 
Goals, which include goals to end hunger and combat and 
address climate change. Linking plans for transformative 
adaptation to the SDGs and other economic growth plans 
may increase the effectiveness and ability to implement 
transformative adaptation goals by reducing the need for 
additional coordination between plans that may originate 
from and be led by ministries. Making transformative 
adaptation goals part of broader initiatives may also 
increase attention and support for them beyond what 
stand-alone plans could achieve. 
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For example, as governments increasingly recognize that 
climate adaptation is required to protect existing develop-
ment gains and ensure their continuation, it becomes clear 
that achieving the SDGs and maintaining such progress 
will not be possible without significant attention to man-
aging climate risks. WRI analysis (Northrup et al. 2016) 
has identified important opportunities for governments 
to synergize the implementation of SDGs under Agenda 
2030 and NDCs under the Paris Agreement by combining 
the policy planning, budgeting, and monitoring processes 
of both agendas in a way that improves consistency and 
cost-effectiveness. 

Some SDG goals are particularly relevant to transforma-
tive approaches to manage climate risk. For example, 
given rising climate risks, the SDGs of No Poverty (Goal 
#1) or Zero Hunger (Goal #2) cannot be achieved by or 
maintained beyond 2030 without significant adaptations 
of the agriculture sector—some of which will need to be 
transformative. 

SECTION 6: RECOMMENDATIONS
We conclude this working paper by offering recommen-
dations based on research conducted so far under the 
Transforming Agriculture for Climate Resilience project:

Governments could incorporate a set of questions 
in their existing adaptation planning processes to 
determine whether, when, and where transfor-
mative approaches may be needed. As part of their 
NAP or equivalent processes, for example, they can review 
existing plans and policies to ensure that over the longer 
term, they will not inadvertently lead to maladaptation 
and squandered resources. 

Governments can examine long-term trends, 
impacts, and vulnerabilities as they submit their 
next adaptation communications—either through 
the national communications, NAPs, or NDCs. 
Decision-making on effective adaptation options by 
Parties could be strengthened by identifying thresholds 
in natural, social, and human-built systems, especially 
thresholds with long-term irreversible consequences. 
Understanding where such changes may take place can 
help generate adaptation options to transform agricultural 
production strategies, safeguard the delivery of public 
services, and protect lives and livelihoods. This could be 

a way for Parties to start building into their Party-driven 
communications issues related to long-term climate 
changes that may require significant shifts to current 
production systems.

Funding agencies, including bilateral and mul-
tilateral donors, could develop a shared under-
standing of transformative adaptation. The 
Green Climate Fund, Global Environment Facility, and 
Adaptation Fund, for example, have undertaken efforts 
to strengthen their coherence and coordination. As part 
of this ongoing effort, they may also consider developing 
greater clarity on how, building on their respective com-
parative strengths, they can each support country efforts 
to determine whether, when, and where transformative 
approaches may be needed, in selecting options that pave 
the way for such transformation, and in establishing deci-
sion windows.

Support organizations can incorporate into their 
support programs better consideration of long-
term risks, tipping points, thresholds, and deci-
sion windows. This could be built into the guidelines 
they develop and use, like the FAO NAP-Ag Guidelines, 
and the trainings and capacity-building support provided 
by various NAP-related programs and partnerships.

UNFCCC-constituted bodies, like the Adaptation 
Committee, Least Developed Countries Expert 
Group, and the Executive Committee of the 
Warsaw International Mechanism on Loss and 
Damage (WIM), could more explicitly incorpo-
rate work on transformative adaptation in their 
rolling work plans. They could prepare reports and 
organize workshops to strengthen understanding among 
the Parties about transformative adaptation and make 
recommendations to the Conference of the Parties on how 
the Convention could catalyze greater action and support 
for transformative adaptation in a country-driven and 
participatory manner. In keeping with the mandate of the 
Koronivia Joint Work on Agriculture, these three consti-
tuted bodies could also contribute to the five workshops of 
the KJWA. They could also consider joint ways to review 
the NAP guidelines to take into account the issues high-
lighted in Section 4, and work with organizations like FAO 
to expand their guidelines to accommodate longer-term, 
more transformative planning and action.
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ENDNOTES
1. The definition used by the TACR project is based on a synthesis of uses 

of the term transformative adaptation and its variants by a range of enti-
ties and individuals working on adaptation issues. Our review revealed 
several key differences in how transformative adaptation is being 
defined and applied, all of which are valid and may be more useful to the 
particular audiences for which they were crafted. 

Despite the growing use of the term, there is no one widely agreed upon 
definition of transformative adaptation. Transformative adaptation has 
been defined and used in many ways. As O’Brien (2012) notes, the term 
means “different things to different people or groups, and it is not always 
clear what exactly needs to be transformed and why, whose interest 
these transformations serve, and what will be the consequences.” 

Many definitions share key elements in common, which our definition 
reflects. The IPCC’s definition of transformational change included in the 
introduction is reflected in our working definition. Another definition, 
by Kates et al. (2012), features several of the key elements that many 
authors point to in identifying transformative adaptation: “Differing from 
incremental adaptations, there are at least three classes of adaptations 
that we describe as transformational: those that are adopted at a much 
larger scale or intensity, those that are truly new to a particular region or 
resource system, and those that transform places and shift locations.”

The types and breadth of changes needed for transformation to take 
place are also viewed differently. Few et al. (2016, 4) refer to “mecha-
nisms of change,” which include innovation as a completely novel 
activity or application of an activity in a new location; expansion as the 
application of an existing activity at a much greater scale or intensity; 
reorganization as major changes in governance structures, such as a 
reform of political and administrative architectures, economic policy, and 
development pathways; and reorientation as a reconfiguration of social 
values and social relations. O’Brien (2012) notes that both adapting 
systems and surrounding environments can be subject to transforma-
tion, with nonlinear change being either intentional or unexpected. 
Pelling et al. (2014) add that transformation may include radical shifts, 
directional turns, or step changes in normative and technical aspects of 
culture, development, or risk management. Wise et al. (2014) home in on 
a tension between targeting specific adaptation policies and actions for 
transformation, and the need for broader transformations to take place: 
“There is . . . a need to make explicit the tensions between adaptation 
policies and actions aimed at proximate causes of vulnerability (i.e., sup-
porting decision-making within prevailing governance arrangements), 
and those seeking broader and systemic change to social and political 
regimes—in other words, transformation” (Pahl-Wostl 2009; Pelling 2011; 
O’Brien 2012).

This was an important consideration in developing our working defini-
tion, as we sought to encompass the multiple dimensions of transfor-
mative adaptation that separate it from incremental approaches, while 
at the same time limiting it to areas that adaptation funding entities, 
planners, and policymakers can influence. Although major overhauls 
of many key aspects of economic and social systems over the longer 
term may lead to transformation, these broader changes are outside of 
the purview of our intended audiences for this work. For this reason, we 
have confined our definition of transformative adaptation in the agricul-
ture sector to the three aspects listed in our definition above. 

Within these parameters, it is essential to keep the perspectives, needs, 
and constraints of farmers squarely at the center of planning and imple-
mentation efforts and to make such processes as open, participatory, 
and transparent as possible. Rather than aiming to dictate how agri-
cultural landscapes must change and what farmers must do to achieve 
transformative adaptation, a better approach would be to ask questions 
such as, “What information, advisory services, agricultural research, 
input supply systems, market and financial services, and support for risk 
management will farmers need to begin to reorient their existing crops 
and livestock in transformative ways? What new opportunities can such 
changes open for them, and what policies, plans, and programs support 
them?” 

Transformation and research on it are taking place in many sectors be-
yond agriculture. Several organizations point to the theoretical example 
of a transformational change in location via migration (Steele 2015; 
IDA 2012; Grist 2014). Others define transformative adaptation from the 
perspective of specific fields, such as city resilience (IISD) (Parry 2017), 
agriculture (ODI) (Grist 2014), or ecological conservation (IUCN) (Gross 
et al. 2016). A few authors and organizations have examined factors 
required to sustain policies that encourage or support transformation, 
such as strong leadership (Lonsdale et al. 2015); the availability of ac-
ceptable options, supportive social contexts, incentives, and adequate 
resources (Kates et al. 2012); and the support of influential stakeholders 
who benefit from the new system, to incentivize them to shift from an 
old system that has benefited them (Béné et al. 2012; Kates et al. 2012). 
Other authors consider what transformation means in terms of gover-
nance issues (Parry 2017); vertical integration between national and 
local governments (Aall and Skarbø 2013); social and cultural changes, 
strategic thinking and policy, leadership, empowerment, and innovation 
(Bahadur et al. 2015); education (Steele 2015); and a host of other factors. 

Transformative changes to agriculture occur all the time, not only 
because of climate change, but also due to changing economic and 
labor conditions, global trade and migration flows, policy incentives and 
disincentives, social changes, and other drivers. Some transformations 
may be driven by government plans, policies, and projects, in conjunc-
tion with initiatives from funding entities (the focus of this working 
paper), while others evolve more organically from the “ground up,” rather 
than from the “top down.”

2. The Climate Change, Agriculture, and Food Security (CCAFS) initiative of 
the Consultative Group for International Agricultural Research (CGIAR) 
defines CSA as 

an integrative approach to address these interlinked challenges of 
food security and climate change, that explicitly aims for three objec-
tives:

a. sustainably increasing agricultural productivity, to support equi-
table increases in farm incomes, food security and development;

b. adapting and building resilience of agricultural and food security 
systems to climate change at multiple levels; and

c. reducing greenhouse gas emissions from agriculture (including 
crops, livestock and fisheries).
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The CCAFS website also notes that

what is new about CSA is an explicit consideration of climatic risks 
that are happening more rapidly and with greater intensity than in the 
past. New climate risks require changes in agricultural technologies 
and approaches to improve the lives of those still locked in food inse-
curity and poverty and to prevent the loss of gains already achieved. 
CSA approaches entail greater investment in

a. managing climate risks,

b. understanding and planning for adaptive transitions that may be 
needed, for example into new farming systems or livelihoods, and 

c. exploiting opportunities for reducing or removing greenhouse gas 
emissions where feasible.

While the approach described above clearly leaves space for more 
transformative approaches (“adaptive transitions”), in practice, most CSA 
projects seem to be targeted more toward shorter-term, incremental 
tweaks to specific aspects of crop or livestock production, such as utiliz-
ing more drought-tolerant seed varieties, installing micro-irrigation, or 
slightly altering cultivation techniques such as mulching or pruning. 

While these types of interventions will be the right course of action in 
many situations, the TACR project seeks to focus greater attention on 
the urgent and concurrent need for longer-term planning and greater 
funding for larger, systemic transformations. However, transformative 
approaches will face many of the same challenges that CSA initiatives 
have already been grappling with, such as insufficient data, difficulty 
in scaling up interventions, the need to make policy frameworks more 
supportive, farmers’ nonacceptance of some interventions, and others. 
Transformative adaptation has much to learn from and can build on the 
growing number of case studies and best practices from CSA initiatives. 

3. The definition of maladaptation used in AR5 has changed subtly to 
recognize that maladaptation arises not only from inadvertently badly 
planned adaptation actions but also from deliberate decisions where 
wider considerations place greater emphasis on short-term outcomes 
ahead of longer-term threats, or that discount, or fail to consider, the full 
range of interactions arising from the planned actions (Noble et al. 2014).
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