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From rhetoric
to solutions
that work

World religious and political leaders - from 
Pope Francis to President Barack Obama - are 
calling for action against climate change to 
avoid catastrophic consequences, particularly 
for the poor. How these calls will result in 
a comprehensive climate deal in December 
2015 in Paris remains to be seen. Smallholder 
farmers in developing countries are likely 
to be hardest hit by climate change due to 
agriculture’s vulnerability to extreme weather 
patterns and the low level of resilience of 
farming to climate variability and change.

The good news is that innovative 
approaches are being developed to meet this 
challenge. One of these approaches, climate- 
smart agriculture (CSA), aims to increase farm 
productivity and incomes in a sustainable 
manner, enable farmers to adapt and build 
resilience to climate change and, where 
possible, reduce greenhouse gas emissions.

To make CSA work, farmers and 
government decision-makers need support. 
First, they need reliable information to 
identify proven solutions to climate change 
and make informed decisions. Secondly, 
cooperation among institutions is essential 
to develop and disseminate best practices 
and promote conducive policies for CSA.

CTA has been playing an active role in a 
number of partnerships and alliances to 
support farmers and policymakers. It is an 
active member of the Global Alliance for CSA, 
which seeks to enable 500 million farmers 
to practise CSA by 2030. CTA also facilitates 
the identification of solutions and sharing 
of knowledge among farmers and other 
key players by helping them to document 
proven practices, tools or policies that 
promote resilience to climate change. For 
example, through the use of participatory 
3-D mapping, CTA and its partners have 
assisted local communities to identify 
their vulnerabilities to climate change and 
develop solutions to address them.

As the climate changes, agriculture 
needs to transform so that it becomes more 
profitable, sustainable and resilient. The 
smallholder farmers and producers who 
face the hard realities of the impacts of 
climate change on their livelihoods want 
practical solutions that work for them and 
their families. The agriculture and climate 
communities should not fail them.

Michael Hailu
Director - CTA
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1 | CLIMATE CHANGE CHALLENGES 
 AND OPPORTUNITIES

Towards 2050: 
No time to waste
Climatic changes linked to global warming are 
already having a devastating impact on the lives and 
livelihoods of farmers and rural communities across 
the ACP regions. Current climate projections suggest 
this impact will worsen. Reducing agriculture’s 
contribution to greenhouse gas emissions, while also 
increasing productivity in a sustainable way is the 
challenge that lies ahead.
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1 | CLIMATE CHANGE CHALLENGES AND OPPORTUNITIES

W hilst the climate has changed over the 
millennia mankind has been on the earth, 
there is increasing evidence that the world 
is experiencing climate change on a scale 

never previously known in human history. Whilst not 
all climate change impacts are projected to be negative 
and there will be some regions where beneficial 
impacts are projected - for many regions, global 
warming will bring about a decrease in annual and 
seasonal rainfall, more erratic weather patterns and 
more intense and frequent extreme weather events, 
including heatwaves, droughts, storms and floods. 
Lower relative humidity due to decreased rainfall will 
favour increased insect vectors and viruses, whilst 
higher relative humidity due to increased rainfall 
will favour increased bacterial and fungal infection. 
Human migration due to environmental pressures is 
also likely to accelerate.

In the oceans, increasing temperatures, acidification 
and changing currents will impact on fisheries (see p 
8, Changing the climate of fisheries in the Pacific); rising 
sea levels are already leading to salt water intrusion 
and loss of available land in small islands (see p 23, 

Responding to climate change), and many other coastal 
areas. Climate change will also impact on livestock 
production through heat-induced stress and reduced 
water availability, as well as changes in availability, 
quality and prices of fodder (see p 10, Building 
resilience in Caribbean livestock farming).

The task for agriculture
To meet the needs of the world’s expanding 

population, which is projected to be 9 billion by 2050, 
farmers will have to produce more; this task will be 
made all the more difficult by climate change. Even 
a 2°C rise - which is the median projection (see p 7 - 
Table 1) will lead to dramatic changes in agricultural 
productivity and water availability. The added 
challenge is to produce more but in ways that will 
protect the environment, especially soil and water, 
whilst minimising agriculture’s contribution to climate 
change. Indeed, whilst many still regard agriculture as 
a ‘victim’ of climate change, the impact of agriculture 
itself on global warming cannot be overlooked.

Around 14% of human-generated greenhouse gases 
are estimated to come directly from agriculture; for 

Irrigation is 
essential for 
improving 
agricultural 
productivity but 
global warming 
of even a 2°C 
rise will impact 
on future water 
management 
and availability
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example, almost half of all methane and nearly 60% of 
nitrous oxide emissions are generated by agricultural 
activities, including livestock production, and fertiliser 
and pesticide applications. A further 18% of greenhouse 
gases come from land use changes (e.g. clearance of 
forests for crops and pasture), soil erosion or machine-
intensive farming methods, which also contribute 

to increased carbon dioxide concentrations in the 
atmosphere. Reducing agriculture’s carbon footprint 
is therefore an important consideration to limiting 
climate change. And to help ensure food security, 
farmers across the globe will probably need to switch to 
more climate-hardy crop varieties or even change the 
crops they grow, as well as their farming practices. 

Glossary
Adaptation
Action that helps offset the 
effects of climate change. For 
example, the construction of 
barriers to protect against 
rising sea levels, or conversion 
to crops or crop varieties 
capable of surviving high 
temperatures and drought.

Anthropogenic climate change
Climate change caused by 
greenhouse gas emissions 
resulting from human 
activity as opposed to 
natural processes.

Business as usual
Scenario used for projections 
of future emissions assuming 
no action, or no new action, is 
taken to mitigate the problem. 

Carbon dioxide (CO2) 
Occurs naturally and is also a 
by-product of human activities 
such as burning fossil fuels. It 
is the principal greenhouse gas 
produced by human activity.

Carbon sequestration
The process of converting 
CO2 gas into a solid form, 
for example when trees 
convert CO2 into biomass 
(wood, leaves, roots etc.).

Global warming
The steady rise in global 
average surface atmospheric 
temperatures, which experts 
believe is linked to greenhouse 
gas emissions resulting
from human activity.

Greenhouse gases (GHGs)
Natural and industrial gases 
that trap heat from the
Earth, warming the surface. 
The Kyoto Protocol restricts 
emissions of six GHGs: natural 
(carbon dioxide, nitrous 
oxide, and methane) and 
industrial (perfluorocarbons, 
hydrofluorocarbons, and 
sulphur hexafluoride).

Greenhouse effect
The insulating effect of certain 
gases in the atmosphere, which 
allow solar radiation to warm 
the Earth and then prevent 
some of the heat from escaping.

IPCC
The Intergovernmental Panel 
on Climate Change is a 
scientific body established in 
1988 by UNEP and the World 
Meteorological Organisation. 
It reviews and assesses the most 
recent scientific, technical, 
and socio-economic work 
relevant to climate change.

Methane (CH4)
The second most important GHG. 
Sources include the 
natural world (wetlands, 
termites, wildfires) and human 
activity (crop production, 
livestock rearing, waste dumps, 
leaks from coal mining).

Mitigation
Action that will reduce 
human contributions to 
climate change, including 
action to reduce GHG 
emissions and levels of GHGs 
in the atmosphere.

Nitrous Oxide (N2O)
An important GHG. About 80% of 
the global emissions of nitrous 
oxide come from the agricultural 
sector, largely from soils which 
have been ameliorated with 
organic and inorganic nitrogen 
fertiliser.

Ocean acidification
When CO2 dissolves in seawater, 
carbonic acid is formed. Carbon 
emissions in the industrial 
era have already lowered the 
pH of seawater by 0.1. Ocean 
acidification decreases the 
ability of marine organisms to 
build their shells and skeletal 
structures and kills off coral reefs.

REDD
Reducing Emissions from 
Deforestation and forest 
Degradation, a concept that 
provides developing countries 
with a financial incentive to 
preserve forests.

Tipping point
Is a threshold for change, which, 
when reached, results in a 
process that is difficult to reverse. 
Scientists say it is urgent that 
policymakers halve global CO2 
emissions over the next 50 years 
or risk triggering climatic changes 
that could be irreversible.

UNFCCC
The United Nations Framework 
Convention on Climate Change 
aims to prevent "dangerous" 
human interference with the 
climate system. It entered into 
force on 21 March 1994 and has 
been ratified by 192 countries.
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1 | CLIMATE CHANGE CHALLENGES AND OPPORTUNITIES

Different regions, different challenges
However, climate change does not occur in the same 

way and with the same impact across ACP regions and 
the adaptation and mitigation responses required 
will also be different. For example, about 90% of the 
sub-Saharan African population depends on rainfed 
agriculture for food production and, according to 
the latest IPCC report, could result in decreased crop 
yields of 18% for southern Africa to 22% across sub-
Saharan Africa. At the same time, Africa’s population 
continues to grow; annual growth is estimated at 2.4% 
and the population is predicted to double to 1.8 billion 
by 2050. According to the FAO, to feed the projected 
population, crop production will need to increase 
by 260% by 2050, yet crop models, used by the 
International Food Policy Research Institute indicate 
that by 2050, if current low input crop management 
practices were maintained, average rice, wheat, and 
maize yields in sub-Saharan Africa will decline by 
up to 14%, 22%, and 5%, respectively, as a result of 
climate change (see p 9, Cocoa trees love the shade).

In the Pacific, a region where half the population of 
10 million people live within 1.5 km of the sea, few will 
be untouched by the consequences of climate change, 
including ocean warming, sea level rise, more frequent 
tropical storms, flash floods and droughts. Despite 
contributing a negligible 0.03% to global greenhouse 
gas emissions, the 5th assessment report of the IPCC 
identifies the 22 Pacific small island developing 
states as being the most vulnerable countries in the 
world to the adverse impacts of climate change. For 
example, Kiribati, comprising 33 low-lying atolls with 
a population of just over 108,000, could witness a 
maximum sea level rise of 0.6 m and an increase in 
surface air temperature of 2.9°C by 2090, according 

to the Pacific Climate Change Science Program. The 
country is experiencing higher tides every year, but 
can ill afford shoreline erosion, with a population 
density of 15,000 people per km2 in some areas.

Across the region, the Asian Development Bank 
estimates that the impacts of climate change could 
cost up to 12.7% of annual GDP by the end of the 
21st century and are already causing dramatic 
revenue loss in agriculture, water resources, forestry, 
tourism and other related sectors. In 2012, Cyclone 
Evan was estimated to have caused damage equal to 
approximately 30% of Samoa’s GDP; Cyclone Pam, in 
March 2015, is estimated to have displaced around 
70% of Vanuatu’s population, and is expected to have 
caused even greater economic damage.

Higher temperatures, rises in sea level, and increased 
hurricane intensity also threaten the lives, property 
and livelihoods of 40 million people throughout 
the Caribbean region as a result of global warming. 
For example, rainfall records averaged across the 
Caribbean region for 100 years (1900–2000) show a 
consistent reduction in rainfall according to the latest 
IPCC report, a trend that is projected to continue, 
signalling a significant threat to agriculture and 
water availability. In addition, the abundance of coral 
species is in rapid decline and has decreased by over 
80% on many Caribbean reefs. Studies show that 
the projected costs to the region due to increased 
hurricane damage, loss of revenue to the tourism 
sector and damage to infrastructure as a result of 
climate change could be €7.96 billion by 2025, and 
€17.5 billion by 2050, according to the Caribbean 
Community Climate Change Centre. Such losses could 
cause an irreversible economic recession in each of the 
Caribbean Community member states. 

Decrease in agricultural yields

sub-Saharan 
Africa Global agriculture 

yields are 
expected to 
decrease more 
than 10% due to 
climate change
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Tackling
climate change

people reside in rural areas
billion

reliant on smallholder 
agriculture

-22%
-10%

€1=€7

= 68 kgC 
carbon emissions 

Every euro invested in anticipatory adaption 

Every euro invested in improving yields 
reduces carbon emissions by 68kgC

measures for climate change saves up to
€7 in relief costs

South Asia -8%

Agriculture and climate change

€0.9

Reducing C02 emissions to save crop yields

billion tonnes 
of yield saved 
every year

human carbon 
emissions

-34%3 13

2.3

since

1960
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Table 1: Projections for annual temperature and rainfall changes in 
sub-Saharan Africa by 2050 relative to the 1950-2000 period using two RCP
scenarios (6.0 and 8.5) - (see box below) - A certain amount of uncertainty?

 

min. max. min. max.

MEAN TEMP.  
RESPONSE °C

REGION RCP RAINFALL 
RESPONSE %

Sahelian
Africa

Humid
West Africa

Central 
Africa

East
Africa 

Southern
Africa

6.0
8.5

6.0
8.5

6.0
8.5

6.0
8.5

6.0
8.5

1.7
2.2

1.2
1.7

1.3
1.7

1.3
1.6

1.4
1.8

3.0
4.0

2.5
3.5

2.6
3.7

2.5
3.4

2.6
3.5

-7.9
-18.2

-3.3
-10.8

-7.6
-9.3

-8.5
-6.9

-9.3
-12.5

48.0
49.6

13.0
18.0

10.1
14.1

22.7
35.9

6.4
4.6

Moving forward
So where do we go from here? How are ACP countries 

doing business in a time of a changing climate and how will 
they continue to react and adapt in the decades to come as 
the impacts of global warming increase? In particular, how do 
small Pacific and Caribbean islands cope with the phenomena 
that threaten, in some cases, their very survival? And beyond 
the threats, are there also opportunities related to climate 
change for smallholder farmers and fishers? Some responses are 
provided in the case studies in Chapter 2, Fighting back: case 
studies from ACP regions.

Climate-smart agriculture (CSA) – defined as ‘agriculture that 
sustainably increases productivity, resilience (adaptation), 
reduces/removes GHGs (mitigation), and enhances achievement 
of national food security and development goals - represents a 
significant approach to achieving short-and-long- term 
agricultural development priorities in the face of climate change 
and serves as a bridge to meeting other development priorities. 
Launched in 2015, the Global Alliance for CSA will help support 
countries and other actors in securing the necessary policy, 
technical and financial conditions to enable the triple win (food 
security, adaptation and mitigation) that can be achieved 
through CSA approaches. Examples of making agriculture 
climate-smart are presented in Chapter 3, Making agriculture 
climate-smart.

In 2015, governments will aim to agree on a new sustainable 
development framework that includes a set of longer-term 
Sustainable Development Goals, a future climate change 
agreement under the UNFCCC, and a post-2015 framework to 
address disaster risks. Collectively, these processes will provide 
a unique opportunity to fundamentally shift course towards 
global and national climate-resilient development pathways. 
However, whether these actions promote food and nutrition 
security in the face of climate change will be one of the key 
benchmarks in assessing success; six issues will be critical to this. 
These including mobilising financial support needed to scale up 
proven action and practice; ensuring equitable outcomes for 
women; giving decision-making power to farmers; enhancing 
nutrition security, not just food security; making mitigation 
an opportunity for, rather than a threat to food security; and 
supporting markets and value chains for low income producers 
and consumers. One of the greatest challenges, for example, 
will be how to ensure increased investment in sustainable, 
productive, equitable and resilient agriculture, through climate 
and agriculture finance. Further steps for the future are outlined 
in Chapter 4, What’s next?  

Susanna Thorp

A certain amount 
of uncertainty?

Uncertainty in climate projections occurs 
from three principal sources:

• Natural internal variability of the climate 
system – These are the natural internal 
and ongoing processes within the climate 
system and are largely independent of 
climate change processes.

• Model uncertainty – IPCC uses a range 
of different General Circulation Models 

(GCM’s) to project plausible future 
climate scenarios. However, there are 
still limitations in our knowledge of 
the process that govern the climate 
system coupled with limited computing 
resources. As a result, the models are 
imperfect and climate change projections 
vary, depending on which model is used.

• Emission scenario uncertainty – climate 
projections derived from GCM’s are based 
on greenhouse gas emission scenarios 
called Representative Concentration 
Pathways (RCP). These are created 
based on assumptions on how future 
GHG emissions will evolve. As there is 
considerable uncertainty associated 

with these assumptions, there is also 
uncertainty over which RCP is most likely 
to correctly representthefuture.

As a result of these factors, there is 
associated uncertainty in projected 
temperature and rainfall changes (see 
Table I). Nevertheless, warming of the 
climate system is unequivocal, and 
since the 1950s, many of the observed 
changes are unprecedented over 
decades to millennia. The atmosphere 
and ocean have warmed, the amounts 
of snow and ice have diminished, sea 
level has risen, and the concentrations 
of greenhouse gases have increased (see 
IPCC 2013: summary for policymakers  
http://tinyurl.com/l8w5g5l).
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How important are fisheries in terms  
of livelihoods and economic security in 
the Pacific?

Fisheries are not just important for 
families who rely on the reef; they also 
provide vital foreign exchange from tuna 
fishing in the exclusive economic zone 
(EEZ), where islands have jurisdiction 
over their resources. Kiribati and Tuvalu 
are the most fishery-dependent nations 
in the region, with fisheries contributing 
the majority of their government revenue 
and livelihoods. Fisheries also provide 
resilience against natural disasters and 
climatic events. Provided they remain 
productive, they are a reliable source of 
food when crops are wiped out. After a 
cyclone, island people go fishing.

What have been the most notable 
challenges for fisheries as a result of 
climate change?

The greatest challenges are from 
coastal overfishing and the impact of 
urbanisation and agriculture on coastal 
habitats, which are very significant in 
some places. In terms of climate change, 
we have not yet experienced economic 
impacts from latitudinal shifts in species, 
but the main concern is about habitat 
decline caused by coral death. Reef fish 
populations do not migrate easily from 
island to island. Each island is effectively 
a mountain-top so reef fish cannot move 
to higher latitudes like continental shelf 
or pelagic (ocean surface) fish can.

In oceanic tuna fisheries, we do not 
yet see notable challenges as a direct 
result of climate change because pelagic 
fisheries are already greatly affected 
by natural climatic cycles. People are 
accustomed to skipjack tuna becoming 
more available in the east of the region 
during El Niño years, for example.

Could climate change bring any benefits 
to fishing communities in the Pacific?

If the centre of abundance of skipjack 
tuna stock moves with the western 
tropical Pacific “warm pool” to the east 
over the course of the century, as the 
models suggest, there will be obvious 
winners in the east and losers in the 
west. However, if there are catastrophic 
reversals in major oceanic currents, 
rather than incremental change, then 
all bets will be off. Imagine what would 
happen to north-western Europe if the 
Gulf Stream suddenly shut down.

Do you have advice for those fishing 
businesses threatened by climate change?

My view is that unless Pacific  
Islanders are able to effectively deal  
with threats from coastal overfishing  
and land-based impacts, for example 
by promoting community controls 
with strong government backup, there 
probably won’t be any reef fishing 
businesses left for climate change to 
affect. Diversification to small-pond 
aquaculture and to pelagic fisheries 
beyond the reef can help maintain 
fish-based livelihoods if reef fisheries 
decline. But, as they decline, the 

market price of reef fish will increase. 
So, for many reef fishers, there will 
be no economic reason to shift their 
business activities towards lower-priced 
aquaculture or oceanic fish until the 
reef fishery completely collapses. This 
presents a dilemma for policymakers.

So what policy approaches are having 
an impact to help reduce the threat of 
climate change on this vital sector?

For highly migratory stocks, one 
approach is for Pacific Island 
administrations to establish collaborative, 
rights-based management systems over 
the tuna fisheries in their own combined 
EEZs – systems that allow them to trade 
fishing opportunities among themselves, 
and so buffer the economic impacts of 
climatic changes. For example, under the 
Vessel Days Scheme, Kiribati can sell 
fishing days to Pacific Island states further 
west during La Niña events to maintain a 
more stable economy. This scheme has 
also enabled Pacific Small Island 
Developing States (SIDS) to properly value 
their tuna fisheries and obtain a much 
better return from the same level of 
fishing effort. Flag States (where vessels 
are registered) have traditionally held the 
balance of power in tuna fisheries, and 
establishing the rights of Pacific SIDS to 
govern tuna fishing in their own EEZs has 
taken many years. Even now, some 
distant-water fishing nations question 
these collaborative, zone-based 
management systems.  

Susanna Thorp

Changing the climate of
fisheries in the Pacific

Fishing is the mainstay of life on smaller, low-lying 
atolls of the Pacific, which are more dependent on 
fisheries than the larger, higher islands, where 
agriculture is possible. So what impacts will climate 
change have on this vital resource and the 
livelihoods that depend on it?

Tim Adams has spent all his working life in Pacific 
Island fisheries and is currently director of fisheries 
management at the Pacific Islands Forum Fisheries 
Agency. His goal in life is to see Pacific Islanders 
obtaining maximum benefit from the control of 
well-managed sustainable fisheries in their own 
waters, whether at the national level in tuna 
fisheries or at the village level in reef fisheries.
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FIELD REPORT FROM CÔTE D'IVOIRE
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"We sense the onset of climate change, 
especially in terms of rainfall, not the 
winds. We can’t talk about drought 
per se, but rainfall is now irregular 
and, especially, it’s unpredictable,” 
said a woman cocoa farmer at the 
last Agriculture and Animal Resources 
Fair held in mid-April in Abidjan. “We 
used to be able to predict volumes of 
inputs we would require and draw up a 
timetable for applying them because we 
knew the rains would begin in June and 
last until August or September. But this 
is no longer the case and now we can’t 
make forecasts.”

This woman, member of a cocoa 
growers’ group, cultivates cocoa trees 
around Soubré, capital of Nawa region 
in southwestern Côte d’Ivoire. As the 
world’s leading cocoa producer, this 
country alone supplies 40% of the cocoa 
beans marketed worldwide. Côte d’Ivoire 
therefore has a key role in this sector, 
especially since the global demand for 
chocolate is steadily growing and there 

are fears that cocoa supplies will not be 
sufficient to meet this demand.

The research findings are indeed 
alarming. According to the International 
Fund for Agricultural Development, 
the area devoted to cocoa production 
worldwide could shrink by 20% by 
2050. In Côte d’Ivoire, a temperature 
increase of 2.3°C in key cocoa growing 
regions such as Moyen-Comé, Sud- 
Comoé and Agneby would have a major 
impact on productivity, according to a 
study by the International Center for 
Tropical Agriculture. Cocoa trees are 
more susceptible to the climatic drying 
trend than to the rise in temperature 
because dryness leads to increased 
evapotranspiration due to the rising 
temperatures, but this moisture loss 
is not offset by higher annual rainfall, 
which is actually decreasing slightly, 
reports the French agricultural research 
centre CIRAD.

Agroforestry, the big turnaround
One solution lies in agroforestry. 

Cocoa trees grown in an agroforestry 
environment can, according to CIRAD, 
produce up to 1,100 kg/ha of cocoa beans, 
with the cocoa tree longevity sometimes 
exceeding 50 years, as compared to 
300-400 kg/ha and 20-30 years for 
monocropped cocoa trees in West Africa.

“We’re working with different partners, 
such as the Coffee and Cocoa Council 
(CCC), to overcome this problem via forest 
tree replanting. This initiative provides 
shade in the plantations and helps 
generate rainfall. The CCC advises us to 
plant these trees because cocoa requires 
water and shade,” explains the woman 
coffee grower.

This is a major shift in strategy since 
cocoa and coffee cropping are known 
to be responsible for the loss of some 

30 million ha of primary and secondary 
forests worldwide, while also generating 
greenhouse gas emissions. But this 
negative trend could be reversed by 
planting trees on the 20 million ha 
currently cropped with cocoa and coffee.

There has also been a major turnaround 
in individual grower’s practices – farmers 
have been clearing land to plant cocoa 
trees for decades in Côte d’Ivoire, so 
the positive relationship between forest 
trees and cocoa trees has not always 
been evident to them. But now these 
farmers are increasingly aware of the 
positive benefits of shading their cocoa 
trees during drought periods, which 
also improves soil fertility. The Forest 
Development Corporation in Côte d’Ivoire 
offers growers access to forest tree 
seedlings. Cocoa growers are also often 
eager to grow fruit trees (orange, bush 
plum, avocado and cola) as cover and as 
a source of food and income.

Implementing this agroforestry plan 
is often complicated and the results 
could be better. According to François 
Ruf at CIRAD, “one environmental 
recommendation is to keep 12 native 
forest species per hectare of cocoa, while 
ensuring that on this area 18- 25 trees 
are providing sufficient cover above the 
cocoa tree canopy so that 30-40% of the 
plantation is under shade. But nobody 
really complies with this recommendation 
even though some growers do claim 
that climate change has prompted them 
to maintain at least partial shading in 
their plantations. In fact these growers 
generally only have around two forest 
trees per hectare that provide cover above 
the cocoa tree canopy.”

Nothing is perfect, but it is now certain 
that cocoa is a shade-loving tree.  

Bénédicte Châtel

Cocoa trees love the shade

Cocoa growers in Côte d’Ivoire are aware of the highly positive impact 
of growing cocoa under shade to cope with climate change. Trees are 
consequently being replanted where at one time farmers cleared the 
land to plant precious beans.

In Côte d’Ivoire, a temperature increase of 2.3°C 
in key cocoa growing regions will have a major
impact on productivity
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What have been the most significant 
consequences of climate change for 
Caribbean livestock farmers?

The most significant consequences 
are happening as a result of rising 
temperatures, with the greatest 
effects seen in the poultry, dairy and 
pig industries and to a lesser extent 
with small ruminants. In relation to 
the poultry sector, adverse effects 
include higher mortality and reduced 
productivity. In the dairy sector, effects 
include poorer feed conversion and 
reduced milk production.

What measures are livestock farmers 
and scientists taking to combat these 
problems?

A number of short-term measures 
are being employed by farmers. Tunnel 
house ventilation, which assists in 
managing heat stress, is becoming 
mandatory in order for broiler 
enterprises to be successful. Similarly, 
dairy farmers have been managing heat 
stress by keeping animals under shade 
at all times during the day. As a result, 
cut and carry methods of bringing feed 
to the animal, or even allowing them to 
feed at night, are now common practice.

Meanwhile, scientists are examining 
breeds that are adaptable to the 
changing climate, particularly with 
ruminant livestock. The aim is to exploit 
local indigenous breeds such as the 
Blackbelly sheep, given the fact that we, 

as a region, have a history of importing 
exotic breeds that are not adaptable. 
Currently, imported breeds such as 
Dorper and Katahdin sheep have shown 
significant signs of heat stress.

How are regional organisations getting 
involved to help livestock businesses 
cope with the impacts of climate 
change?

The Caribbean Agricultural Research 
and Development Institute is at the 
forefront of efforts in relation to climate 
and agriculture. With livestock feed, 
the Institute is researching cultivars and 
forages that farmers can use to combat 
the problem. It also has a limited 
involvement in poultry and pig research, 
although generally these industries are 
supported by industry stakeholders, such 
as the Caribbean Poultry Association. 
Livestock scientists at The University 
of the West Indies are undertaking 
research, especially in relation to poultry 
production and small ruminants. This is 
particularly focused on what measures 
and best practices can be used to 
manage heat stress.

What still needs to be done with 
research or support for farmers to help 
livestock businesses?

Long-term solutions are important 
and the best bet is to improve resilience 
in livestock breeds. We should definitely 
not be importing exotic breeds to 

upgrade our animals. Prioritisation of 
genetics to develop breeds that are more 
resilient to climate change is paramount. 
According to our prediction models, 
the Caribbean region will have longer 
droughts and more intense storms and 
we must therefore ensure that local 
animals are able to withstand these 
types of stress. There is also a need for 
improved housing to protect livestock 
from heavy trade winds and solar 
radiation, as well as to ensure adequate 
space for each animal. Lastly, we must 
continuously assess and ensure that we 
have sufficient feed resources for our 
livestock during times of further climatic 
change.

How do you feel about the future of 
livestock businesses in the Caribbean 
and other small island developing 
states in the years to come?

While some areas are much more 
vulnerable than others, a major  
cyclone like the recent one in the Pacific 
can completely devastate a livestock 
industry. Some livestock businesses, such 
as poultry, can be restarted fairly 
quickly; others, such as the Caribbean’s 
indigenous sheep and goats, will be 
quite difficult to restart if lost.  
For the future of the livestock industry, 
yes, there are risks that we need to 
manage.  

Keron Bascombe

Building resilience in
Caribbean livestock farming
Rising temperatures and more intense storms pose a 
significant threat to livestock health and productivity. 
Using genetics to improve indigenous livestock 
breeds, adopting practical strategies to manage heat 
stress, and developing climate resistant forages are 
some of the strategies that will be needed to build 
climate resilience in the sector.Norman Gibson is a livestock scientist and 

commodity leader for small ruminants at
the Caribbean Agricultural Research and 
Development Institute in Trinidad and Tobago.

©
 C

AR
DI



2 | CASE STUDIES FROM ACP REGIONS

Fighting back
Whilst farmers across ACP regions are undoubtedly 
being impacted by global warming and climatic 
changes, there are a notable number of positive 
initiatives where individuals and groups are working 
hard to overcome the challenges they face.
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Climate change has had an impact 
near Kumbo in northwestern Cameroon 
for several years. Although in many cases 
the communities affected are only aware 
of climate change because of media 
coverage.

“The rains didn’t start when expected. 
This year we got heavy rain for a week 
and then not a drop for the next 3 
weeks. Traditional annual crops like 
beans, maize and Irish potatoes are 
feeling the strain as they are very 
susceptible to excessive rain and 
sunshine,” says Gilbert Njodzeka, 
coordinator of the NGO, Green Care.

The responsibilities of fetching water, 
tilling the ground and sowing crops 
mostly fall to women, who are often the 
most affected by changing climate 
conditions. Women produce up to 80% 
of the food used for household 
consumption and sold in local markets 
in sub-Saharan Africa, according to the 
World Bank. Over the last 10 years, 
Njodzeka has therefore looked to women 
to initiate new projects and grow 
different crops near Kumbo. “It is 

women who make the difference,”  
he says. Since 2004, women in the 
region have been planting trees rather 
than cutting them down, in particular 
the adapted native species such as 
acacia, calliandra, croton, and Polyscias 
fulva. Plants are provided free of charge 
from nurseries set up by Green Care. Tree 
planting is a festive occasion where 
women can prepare meals, sing and 
dance, which “is a way to get them 
engaged,” says Njodzeka. 

Once the trees start growing, women 
are quickly aware of the benefits of 
agroforestry and request more plants. 
“Our part of the work is then complete,” 
Njodzeka says. This has also prompted 
the growing of trees for hedges. “The 
shade from trees allows for green 
pastures during dry spells, while the 
branches can be broken and fed to 
poultry and small livestock, such as 
rabbits. The trees nourish the soil, 
livestock and provide shade.”

Beekeeping was once an overlooked 
traditional activity, in particular due to 
the lack of special protective clothing 
required. However, in recent years 
beekeeping has been revived among 
women in northwestern Cameroon. 

Green Care has provided 
equipment and training 
for women to plant 
trees that attract bees, 
which has increased 
productivity, the quality 
of honey produced, and 
as a result their 
incomes. This is a 
win-win solution from 
both an environmental 
and economic 
standpoint. Bees are 
essential in the 
pollination process – a 
prerequisite for flower, 
fruit and vegetable 
cultivation. A share of 

the honey produced is currently sold on 
regional markets and women have been 
asking Green Care to help expand to 
other remunerative markets. 

Soybean - not just pig feed 
In an ongoing effort to find crops that 

are less susceptible and more resistant to 
climate change, while generating 
income, Green Care, with the support of 
the US Peace Corps, has identified 
soybean’s potential. “Soybean is not a 
traditional crop in our region, but it has 
been introduced and is thriving. Women 
are aware that this crop requires little 
water and has proven qualities as a 
source of protein. Soybean also adds 
value because it can be processed into 
flour, oil or oil cake for livestock feed. 
Farmers can rely on this crop, where 
other less resistant crops often suffer,” 
specifies Njodzeka.

Mushrooms are also a climate change- 
resilient option. Water-efficient as they 
are easy to harvest, prepare and offer 
substantial additional income for 
women, who dry the mushrooms before 
selling them on the market.  

Bénédicte Châtel

Women make the difference

Women in northern Cameroon are growing new crops using innovative 
cultivation practices to manage changing climate conditions.

Green Care are providing training and 
support to women to establish nurseries 
and plant adapted native trees
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Climate change, including inadequate 
or irregular rainfall, floods, winds and 
seasonal shifts, profoundly affects value 
chains.

The impacts and stakeholder responses 
to them have a ripple effect throughout 
the chain, with the weakest and most 
vulnerable links primarily being the 
hardest hit. Climate change exacerbates 
inequalities.

Increased stakeholder awareness that 
their initiatives and those of other 
stakeholders in the value chain are 
closely interconnected is clearly one of 
the most unique features and challenges 
addressed in a project launched by the 
Ugandan Ministry of Trade, Industry and 
Cooperatives, Makerere University and 
the International Institute for 
Sustainable Development in the Uganda 
coffee sector in 2013. 

Why coffee? Because this vital sector 
for Uganda, involving 1.82 million 
households comprising 17% of exports, 
has not progressed; producing 228,000 t 
in 2014 compared with 288,000 t in 
1996. One of the major reasons is its 
vulnerability to climate hazards – there 
were four times more droughts between 
1991 and 2000 than between 1981 and 
1990 and damage related to El Niño in 
1997-1998 resulted in a 60% drop in 
coffee exports. 

Dialogue and exchange 
This pilot project was designed to 

cover the entire value chain to effectively 
address the issues from all angles. Three 
‘dialogue theatres’ on climate risk were 
conducted at the production, processing 
and marketing levels, which involved 
role playing games to raise everyone’s 

awareness on the functions of the other 
participants and their climate change 
coping strategies.

Most stakeholders are already taking 
action, i.e. intercropping, agroforestry, 
irrigation and debt rescheduling; 
but almost all of these initiatives are 
uncoordinated. So everyone passes the 
buck when coffee prices drop – the 
farmer blames the input supplier, who 
then underlines the grower’s inability to 
properly negotiate with the intermediary, 
who in turn contends that the grower is 
trading coffee of degraded quality, while 
the exporter claims that the low prices 
are due to the lack of rigour along the 
value chain.

This absence of communication 
and confidence undermines collective 
attempts to adapt to adverse 
environmental conditions. However, 
coffee growers are more vulnerable than 
any other stakeholder since they have 
few alternatives to growing coffee and 
limited organisational capacities, they 
are therefore hard hit by sliding coffee 
prices. The pilot project revealed that 
it is essential to reduce the number of 
intermediaries (exporters purchase 70% 
of their coffee from traders) in order 
to enhance communication between 
stakeholders, develop contract farming 
and strengthen growers’ associations so 
that members will have more bargaining 
power when climate hazards occur.

Improved networking between 
stakeholders and the development of 
interpersonal dynamics have raised the 
awareness of public authorities. “Under 
the National Agricultural Advisory Services 
(NAADS) programme, the government 
distributed drought-resistant coffee 

plants and funded simple irrigation 
schemes especially. These initiatives are 
ongoing under the government’s Wealth 
Creation Programme – a follow up to 
NAADS,” says Norman Ojamuge, a 
ministry representative.

Investment mitigates the hazard
Money is the lifeblood that is lacking. 

Investment is necessary throughout the 
value chain, which implies incorporating 
climate risk in funding mechanisms, 
while developing warehouse receipts and 
climate-indexed insurance. The Centenary 
Rural Development Bank manages a credit 
project based on warehouse receipts and 
offers credit in the form of inputs rather 
than money, with growers in 10 coffee 
producing regions already benefitting.

Following this project, improvements 
in transport, irrigation and warehouse 
infrastructures were identified as a 
priority in the Uganda Coffee Sector 
National Export Strategy 2012-2017 
Update.  

Bénédicte Châtel

Dialogue and interaction to build
climate resilience

Climate change has a broad range of impacts on different stakeholders 
throughout the value chain; everyone must find a suitable coping strategy. The 
extent of resilience to climate change is dependent on responses to these 
impacts, from the production stage to the final product.

Dialogue theatres help to raise awareness on the 
roles of other stakeholders and their climate change 
coping strategies
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In Ghana, extreme weather events are 
becoming increasingly frequent, leading 
to loss of crops and falling income levels 
for many households. This is placing 
farmers, especially small-scale farmers, 
in a precarious position, with those living 
in the three northern regions particularly 
vulnerable. In this challenging context, 
the use of interactive radio has been 
helping to create links between farmers 
and markets, and is providing farmers 
with much needed information about 
climate and local weather, and ways of 
strengthening their farming systems to 
cope with the effects of climate change.

A small number of organisations are 
using ICTs in Ghana to provide climate or 
marketing advisory services to farmers. 
These include Esoko, the International 
Institute for Communication and 
Development and Grameen. Farm Radio 
International (FRI), for example, in 
collaboration with two of its radio 
broadcasting partners (Akeaa FM and 
Obouba FM), supported production of an 
8 month interactive radio series. This was 
aimed at helping small-scale farmers in 
the Ashanti Region to produce sufficient 
quality and quantity of maize and 
cowpea for home consumption and sale 
to potential buyers, including premium 
markets like the World Food Programme’s 
(WFP) Purchase 4 Progress (P4P) initiative. 
The radio series reinforced training 
workshops delivered by WFP on good 
agronomic and postharvest practices and 
quality standards. Programming on 
climate change has also been delivered in 
recent years by the Dr. Adaptation radio 
shows, where farmers are given advice on 

how to avoid damage to their farms from 
severe weather. Both radio series have 
introduced a number of ICT tools in order 
to facilitate farmers’ participation and 
engagement, both with the radio 
broadcasters and each other.

The value of ICTs
One key participatory technology is an 

interactive voice response system. This 
system allows farmers to access important 
messages and alerts, to listen again to 
radio programme segments, and to record 
and share messages with radio stations, 
such as lessons they have learned in the 
field from implementing new methods. 
FRI provides training and mobile phones 
to selected farmers’ organisations, 
enabling their members to access spoken 
information, including market prices, 
weather information and agricultural 
tips. The content is provided by the 
Ghana Meteorological Agency, a market 
information agency and the Ministry of 

Food and Agriculture; it is then recorded 
by FRI and sent to the radio stations. 
Other ICTs introduced by FRI include a 
‘Beep2Vote’ system, which allows listeners 
to vote either yes or no on a chosen issue, 
using a text number. Answers are tallied 
through a ‘Telerivet’ system, presenting 
the results to the broadcaster in graphic 
form and allowing him or her to comment 
on them within the programme. SMS 
updates are used to inform listener group 
leaders about the time and topics of 
weekly programmes.

Mr Abdul Raman Yangah, a member 
of the Nkwariedee Farmers’ Association, 
emphasises the value of the radio 
programmes to his business: “The radio 
programme teaches us the best way to 
harvest and store our produce. One thing 
that we are happy about... is receiving 
weather updates - this has helped us 
to know when to spray our farms so we 
don’t run at a loss.” Information delivered 
by radio and mobile phone services has 
helped farmers to understand and prepare 
for climate change on their farms. The 
P4P initiative is also providing valuable 
food reserves for distribution in times of 
need, a support system which will become 
increasingly important as some regions 
experience severe or prolonged drought 
due to changing climatic conditions. 
Hundreds of thousands of farmers in 
Ghana are now improving their resilience 
to climate change, through listening to the 
radio and using their mobile phones to 
access the information they need, when 
they need it.  

James Karuga

Farmers tackle climate challenges 
with the help of technology

Ghanaian farmers are learning how to achieve the quantity and quality 
demanded by buyers such as the World Food Programme. To support this, farmers 
are receiving information about climate, weather, markets and agricultural 
practices through a variety of information and communication technologies (ICTs), 
thus preparing them for business in the face of climate change.

Information delivered by radio and mobile phone 
services has helped farmers to understand and prepare 
for climate change on their farms
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In March 2015, strong winds, heavy 
rains and floods resulting from category 
5 Tropical Cyclone Pam caused extensive 
damage throughout Vanuatu, including 
destruction of food and export crops, 
livestock, and fishing boats and 
equipment on which the islands depend. 
Whilst the death toll was mercifully 
low, for the young people of Vanuatu 
the cyclone’s impact will not be easily 
forgotten, with most homes and 
infrastructure also destroyed.

The impacts of a changing climate in 
the Pacific will not always be as severe as 
witnessed in Vanuatu. However, for many 
islanders, soil erosion of foreshore areas, 
regular flooding, and saltwater intrusion 
are evidence of a significant threat. For 
the Pacific youth who are growing up 
experiencing these changes and their 
impact on food security, understanding 
the challenges related to global warming 
is an increasingly important priority. At 
the 3rd International Conference of Small 
Island Developing States in September 

2014, 29 young people 
representing Pacific 
youth from 11 island 
nations stated: “We 
would like to see 
environmental issues 
brought to the fore in 
the school system to 
increase awareness of 
their effects and the 
role young people can 
play. We are committed 
to taking a more active 
role in the provision of 
community outreach 
programmes.” 
To provide platforms for 

children and young people’s voices to 
be heard in environmental decision-
making processes, Project Survival Pacific 
- Fiji’s youth climate movement - has 
been working with young people from 
across the Pacific since its launch in 
2008. The Youth Climate Ambassador 
Program is a key activity, training young 
people aged 18-30 to become Fiji’s 
youth climate change representatives 
to international forums, where they 
work alongside Fiji’s national leaders in 
steering the direction for international 
policies. For example, environmental 
sciences graduate Devika Raj was the 
Youth Climate Change Ambassador to the 
COP18 climate change negotiations in 
Doha in 2012. “I believe climate change 
is about more than environmental 
effects; it is a threat to human rights, 
particularly for us in the Pacific who 
contribute little to global emissions, yet 
are feeling its consequences first and 
hardest,” states Raj. She continues to be 
an active spokesperson, writing in local 
newspapers, talking to young people, 
and getting involved in climate policy 
work.

Executive director of Project Survival 
Pacific, Krishneil Narayan, is committed 
to passing on skills to young people 
so that, “they are better equipped to 
innovate and adapt to the changes they 
are seeing.” During 2015, climate change 
will be integrated into Fiji’s school 
curriculum for primary and secondary 
levels. As part of his organisation’s efforts 
to support this, he has been visiting rural 
high schools in Fiji to conduct ‘Climate 
change: Fitting the pieces together’ 
introduction sessions. “No-one is too 
young to voice their concerns on what 
is happening to our environment,” 
says the project’s community outreach 
coordinator, Sula Muletanavanua. “Fijian 
youths should stand up and take action 
on climate change because what we do 
today will be our future.”

However, the effective inclusion of 
climate change in the curriculum is not 
possible unless teachers are also trained 
and have the available resources. In 
Samoa, climate change materials have 
been recently introduced by GIZ, the 
German development organisation, in 
collaboration with regional partners, to 
support teachers in integrating climate 
change into social studies and science 
curricula for 12-13 year olds. Training 
workshops for teachers, held in late 2014/ 
early 2015, revealed that there was a 
basic lack of climate science knowledge 
amongst many of the teaching staff. 
Since the training, Ruta Seumanutafa 
of Falealili College has been teaching 
her Year 9 social studies students about 
conserving water: “The training resources 
will help my students learn to save water 
at school and at home. And, as a pastor’s 
wife, I’ll be able to pass this information 
on to my church.”  

Susanna Thorp

A youthful view on change

Enabling youth in the Pacific to be influential, motivated and engaged in 
solutions to climate change is the mission of Fiji’s youth climate movement, 
Project Survival Pacific. This aims to ensure that young Pacific islanders can have 
an active voice in decisions that will impact on their future survival.

Project Survival Pacific - Fiji’s youth climate 
movement – works with school children and 
young people from across the Pacific
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More than 90% of Guyana’s 
population lives and works today on the 
low-lying coastal zone, making their 
daily life vulnerable to rising sea level 
due to global warming. The sea level 
is projected to rise by 1 cm per year or 
40 to 60 cm by the end of the century, 
according to the Ministry of Agriculture. 
People still recall 2005, when most of 
Georgetown and several outlying areas 
were flooded due to unusually high 
rainfall: 132cm of rain fell in 2 days, the 
highest level since 1888!

Guyana is confronting these climate 
change challenges with massive 
programmes aimed at strengthening its 
sea defense, creating a reliable internal 
drainage system and relocating its food 
production to higher lands. Permanent 
secretary in the agriculture ministry 
George Jervis says the country has an 
ambitious plan: "We estimate about 
€135 million is required to provide 
better infrastructure on the coast. 

It includes keeping those drainage 
channels (to the Atlantic Ocean) clean, 
adding pumping capacity, pumps and 
pump stations, shoring up the dams of 
the East Demerara Water Conservancy, 
maintaining and cleaning its holding 
capacity as well as putting another 
outlet to discharge excess water from the 
conservancy.”

A battle against water and drought
In In 2014, €1.7 billion of Guyana’s 

national budget was allocated to ensure 
the further strengthening of the sea and 
river defense infrastructure. The EU is 
the only external agency that directly 
helped Guyana with €14.8 million 
from the 10th European Development 
Fund allocated towards sea and river 
defense rehabilitative works and 
capacity building in Guyana. These 
funds, amongst other projects, allowed 
the Mangrove Restoration Project which 
aimed to use a natural sea barrier to 
protect the country’s coast. In 2014, 
more than 50,000 seedlings were 
planted. 

The country is affected by floods but 
also by droughts. In the Rupununi in 
the south of Guyana, one small ranch is 
experimenting with water harvesting. 
“The Rupununi is usually affected by 
extreme floods or extreme droughts but 
J and R Ranch is experimenting with a 
system to trap water over a six month 
period for agricultural purposes”, Jervis 
said. He explained that the government 
wants to promote this model and is 
seeking funding to do so. 

Relocating food supply
Guyana is also experimenting with the 

relocation of its agricultural production 

away from the flood prone coastal zone. 
The targeted areas are located in the 
Intermediate Savannahs, 95km from the 
Berbice River, the country’s second 
largest river, the Soesdyke/Linden 
Highway and the Rupununi Savannahs, 
close to its border with Brazil. 

Several companies are assessing the 
suitability of the soil in the Intermediate 
Savannahs for growing soya, corn and 
sugar cane. But George Jervis explains 
that currently, poor infrastructure, such 
as access to inputs and markets may be 
discouraging local farmers from securing 
land in that location. 

Root vegetables and fruits are being 
grown by private farms located on the 
Soesdyke/Linden Highway. It is where, 
following the 2005 floods, some farmers 
wanted to move; they could have 
secured land through leases. However, 
as Jervis explains, while not many 
farmers have relocated, many new 
farmers are now occupying land on the 
Soesdyke/Linden Highway. 

“The highway has become a central 
area for root vegetables, especially the 
highly nutritious eddoes. In the past 
such root vegetables came from riverain 
communities but those communities 
have become prone to flooding because 
of climate change.”

In rice producing areas close to the 
sea, experts are developing salt tolerant 
varieties. 

“Because we expect sea level rise, the 
plant breeders are developing varieties 
that are able to tolerate salt water and 
survive for longer periods when flooded, 
so we are working on that”, George 
Jervis said.  

Nazima Raghubir

On the front line
against climate change

Guyana’s dramatic floods in 2005 highlighted changing climatic conditions and 
increased the pressure on the government to take steps, with the help of donors, 
to protect its coastal zone and agricultural areas.

The Mangrove Restoration Project uses a natural sea 
barrier to protect the coast of Guyana
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A new watchword
To ensure food security, and mitigate and adapt to 
climate change, are the three main pillars of the 
climate-smart agriculture (CSA) concept developed 
in 2009 at the initiative of FAO and the World Bank. 
CSA could help conceptualise the integration of 
agriculture in international climate change.
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GACSA – a 
Trojan horse for 
biotechnology 
or a cornerstone 
for a climate 
agreement?
The Global Alliance for Climate-Smart 
Agriculture (GACSA) – open to a broad 
range of stakeholders – was launched 
in September 2014 at the UN Climate 
Summit in New York to strengthen food 
and nutritional security during climate 
change. The first meeting was held on 
17-18 December 2014 in Rome. GACSA

governance includes a top level annual 
forum, a strategic committee overseen 
by two co-chairs (currently the New 
Partnership for Africa’s Development 
and Norway), a facilitation unit hosted 
by FAO, and action groups (knowledge 
sharing, access to funding, creation of a 
conducive environment). In early 2015, 
GACSA had 75 members from various 
backgrounds (including CGIAR, Danone, 
the International Union for Conservation 
of Nature, the Niger Government and 
the World Bank).
Civil society has levelled three main 
criticisms against this alliance, 
challenging its governance mechanisms, 
transparency and accountability. 
Coordination SUD’s Agriculture and Food 
Committee expressed its concerns via 
Patrice Burger of the French NGO, CARI, 
who fears that

in the currently uncertain setting (“a 
yet to be formed global coalition under 
a yet to be defined concept”), some 
parties may try to turn the situation 
to their advantage, particularly by 
promoting biotechnology. Meanwhile 
Patrick Caron of the French Agricultural 
Research Centre for International 
Development (CIRAD), a GACSA member, 
believes in this tool. 
To those fearing a shift towards 
promotion of industrial production 
systems that are detrimental to family 
farming and the environment, he 
responds, “CSA does not intend to work 
on promoting a model, but instead 
offers a forum for debate that was 
previously lacking. It is a mainstay in 
the preparation of the agreement to be 
signed at the Paris climate conference 
in 2015.”
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Highly vulnerable farmers in ACP countries are 
currently frontline victims of the climate change 
process. This is sadly illustrated by the recent 
human and natural devastation wrought in the 

wake of Cyclone Pam, which tracked through Vanuatu 
on 18 March 2015. Farmers have to deal with major 
challenges in their livelihoods, producing more for an 
ever growing number of people, adapting to climate 
change and reducing their climate footprint by curbing 
their greenhouse gas (GHG) emissions.

Agriculture is responsible for 24% of global 
emissions. CSA shoulders the expectations of many 
farmers wishing to change their practices to address 
these challenges. The concept has taken tangible shape 
over the last 5 years but there are still many unknowns. 
Major changes will be necessary in production systems, 
as well as in consumption habits in both developed 
and developing countries. Some stakeholders still 
question the motives and practices that have raised 
CSA hopes; a few consider it as just a way to rehash 
old methods, while for others it is a genuine revolution. 
But despite the CSA successes noted here and there, 
the change of scale remains a major challenge. Political 
authorities, researchers, funding agencies and farmers 
are addressing the issue. 

Agroecology at the forefront of CSA
CSA advocates changes in agricultural practices 

as well as the adoption of radically innovative 
technologies. This includes soil conservation 
techniques and land management strategies to enhance 
productivity, resilience and the carbon balance of 
agricultural systems in both developing and developed 

countries. CSA is devoted 
to updating, requalifying and 
promoting practices that 

have been 
used for 
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generations, especially by family farmers, but which 
were pilloried during the Green Revolution.

Assisted Natural Regeneration (ANR) was introduced 
in Niger in the 1980s and has become a typical example 
of the potential offered by CSA. In the last 30 years, 
over 5 million ha of land has been restored, with more 
than 200 million trees rejuvenated or planted. This has 
improved food security for around 2.5 million people, 
while strengthening the resilience of agricultural 
systems to extreme climatic events, diversifying farmers’ 
sources of food and income and protecting land and 
water resources. ANR has also contributed to climate 
change mitigation through the sequestration of large 
quantities of carbon in soil, tree branches and roots.

In the Solomon Islands, the Secretariat of the Pacific 
Regional Environment Programme promotes the 
use of environment-friendly agricultural production 
practices, such as improved pesticide and input use and 
the adoption of ecosystem protection and restoration 
practices and techniques. Soil protection can boost the 
organic matter content of soils and thus their carbon 
sequestration capacity and fertility. Ecosystem-based 
adaptation should be a key element of future climate 

change approaches in the Pacific region.
Besides these representative examples, agroecology 

is now considered as a key element of CSA, as clearly 
outlined in the final declaration of the CSA 2015 
conference held in Montpellier, France. Ecological 
concepts and principles are thus applied to design 
sustainable agroecosystems. In practice, agroecology- 
friendly farmers strive to imitate nature in their fields, 
taking advantage of complementarities between 
different plants and animals. For instance, a Kenyan 
smallholder increased his milk production threefold, 
to l/day, by feeding his seven goats Napier grass 
(Pennisetum purpureum) and tick clover (Desmodium 
sp.). Moreover, it was found that intercropping maize 
with tick clover, which fixes nitrogen and repels 
stemborers, boosted maize yields from 1 to 3.5 t/ha.

Essential innovation
Research is being mobilised to develop new plant 

varieties that will help farmers maintain their crop 
yields despite climate change.

Production of maize, a staple food for over 300 
million Africans, could drop by 30% as a result of 

Solar-powered 
irrigation can 
be part of a 
portfolio of CSA 
technologies, 
including soil 
conservation 
techniques and
land management 
strategies also 
to enhance 
productivity 
and resilience
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climate change. Since 2006, over 100 new drought 
tolerant maize varieties and hybrids have been 
developed and disseminated in 13 countries under the 
Drought Tolerant Maize for Africa project. Over  
2 million smallholder farmers now cultivate these new 
varieties and hybrids in sub-Saharan Africa, achieving 
20-30% higher yields than conventional varieties, even 
under moderate drought conditions.

Salt tolerant varieties of taro (Colocasia esculanta) 
have been tested for their capacity to grow under 
stagnant saline water conditions, in an initiative 
carried out with the assistance of the Secretariat of 
the Pacific Community (particularly its Climate Ready 
Crop Collection), and of the Palau Community College 
in Micronesia. In addition, other measures have 
been tested, such as elevating plots, building water 

retention systems and constructing dikes to keep sea 
water from entering the taro plots.

Researchers are also scrutinising the climate. 
CIRAD has set up the highly effective System for 
Regional Analysis of Agro-Climatic Risks. CSA 2015 
– the third Global Science Conference on Climate- 
Smart Agriculture held in Montpellier, France in 
March 2015 – helped clarify the definition and aims 
of CSA, which encompasses the scientific fields of 
meteorology, climatology, remote sensing, modelling 
and agricultural statistics, associated with new 
technologies. Over a 3-day period, more than 700 
participants from 75 countries discussed their work, 
practices and goals. For Patrick Caron, director general 
at CIRAD, host and co-organiser of the event, CSA is 
innovative in that it addresses three challenges (food 

Researchers are 
prioritising the 
development of 
climate-smart 
technologies, 
such as improved 
drought-tolerant 
maize varieties
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security, mitigation and adaptation). He feels that 
this new ‘cornerstone’ could reposition agriculture – 
an important dimension that was overlooked by the 
UNFCCC – at the centre of negotiations on climate 
change, while providing access to specific funding.

Specific policies accompanied by targeted funding 
are essential to uplift CSA from a few scattered projects 
to a fully-fledged global movement. In addition to 
the Green Climate Fund (€9 billion earmarked for 
addressing climate change, as announced by Ban Ki-
Moon at the climate change conference in Lima (COP 
20) in Lima, out of the annual budget of €91 billion 
promised at the Copenhagen Conference in 2009 to 
be allocated as of 2020), other funding arrangements 
are available; including payments for environmental 
services and carbon credits. Among these, the World 
Bank BioCarbon Fund is focused on land use and 
promoting landscape transformation to benefit poor 
farmers. This tool is used in the Kenya Agricultural 
Carbon Project supported by the Swedish NGO Vi 
Agroforestry, which helps farmers adopt sustainable 
agriculture management practices. So far some 
15,000 farmers have adopted these practices, which 
are being applied on around 12,000 ha of degraded 
land. It is estimated that this will ensure an annual 
reduction in GHG emissions of 60,000 t of carbon 
dioxide equivalents, while restoring degraded land, 
enhancing yields and reducing farmers’ vulnerability 
to climate change.

Index-based insurance can also help farmers 
mitigate climate-related risks. In 2011-2012, through 
the adoption of such insurance systems, 29 million 
farmers in India were compensated for crop losses due 
to bad weather. This undeniable success story from 
India is often showcased, but keep in mind that it was 
set up with substantial political support (two- thirds of 
the project funding was provided by the government).

Finally, a recent meeting of development banks 
held on 31 March in Paris at the initiative of the 
International Development Finance Club highlighted 
that these banks could become key players in 
financing initiatives to combat climate change. 
Anne Paugam, chief executive officer of the French 
development agency ARD stated: “Development banks 
have a crucial role to play in financing new models 
with lower emissions.” In 2013, development banks 
invested €79 billion in ‘climate finance’. The aim of the 
meeting was to come up with a mutually acceptable 
definition of climate finance and associated methods. 
Defining, refining and planning this comprehensive 
programme should now, in mid- 2015, push CSA into 
the mainstream and, in turn, reposition agriculture 
at the core of negotiations on climate change, while 
hopefully sending a message of hope to poor farmers 
vulnerable to climate change and making agriculture 
a solution rather than a problem.  
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FIELD REPORT FROM KENYA
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Western Kenya’s Nyando district is a 
place under pressure. Population density 
is high – over 400 people per km2, 
compared to a national average of 78, 
according to 2013 World Bank data - and 
the land is scarred by deep gullies caused 
by soil erosion. As an area at high risk 
from climate change, with a scarcity of 
productive land, Nyando was selected to 
participate in the Climate-Smart Village 
(CSV) programme, organised by the CGIAR 
Research Program on Climate Change, 
Agriculture and Food Security (CCAFS). 
Under this programme, smallholder 
farmers work closely with researchers 
and other partners to experiment with 
new climate-smart approaches, in order 
to build resilience and improve farming 
livelihoods. Kenya is one of 10 countries 
in Eastern and West Africa that are 
benefiting from the programme.

Within Nyando district, CCAFS 
introduced pilot CSV interventions 
in seven villages in late 2010 to 2011. 

Technologies such as 
greenhouses and drip 
irrigation were set up on 
local farms in each village as 
learning sites, and farmers 
were also introduced to 
improved and resilient 
crop varieties and livestock 
breeds.

Building ‘smart farms’ 
Jacob Owuor Onyango, a 

30-year-old farmer from 
Lower Kamula CSV, has 
seen the impact of climate 
change. His farm is located 

by the Asao River, which once flowed 
continuously but now flows only during 
the long rains. Owuor used to grow 
irrigated tomatoes, but as rainfall and 
river levels became less certain his yields 
became increasingly unpredictable. Now, 
Owuor has developed a ‘smart farm’ on 
0.1 ha of land, where a greenhouse, drip 
irrigation system and two water pans 
have been constructed. Owuor also chairs 
a youth group, teaching climate-smart 
practices with his farm as a village field 
school. Beginning with tomatoes, the 
group diversified into leafy vegetables, 
which they sell locally. Then, with the 
increased profits, they further diversified 
to rear rabbits and improved indigenous 
chickens. They have also changed their 
beekeeping practices, introducing 
Langstroth hives and doubling their 
honey harvest to 10 kg a year. 

Hardier, healthier livestock
Climate change has also affected 

livestock rearing in Nyando. Karen 
Onyango has, in recent years, found her 
goats and sheep performed poorly in 
drought periods and had low disease 

resilience. In 2012, the Nairobi-based 
International Livestock Research Institute 
introduced Galla goats and red Maasai 
sheep, both adapted to arid conditions, 
for cross-breeding with local animals. 
The female Galla has a long productive 
life and can breed for up to 10 years. 
Galla goats also mature 6 months earlier 
than local breeds and fetch €50 to €60 
more in local markets.

Besides livestock income, Onyango has 
also diversified to growing fast maturing 
indigenous vegetables, which earn her 
around €10 (Ksh 1000) per week during 
the rainy seasons. At planting time, 
Onyango relies on climate data sent to 
her cell phone by Maseno University and 
the Kenya Meteorological Service.

“They have trained us to make sense 
of weather information and know which 
crop varieties to grow according to the 
rainfall,” she says. Onyango has also 
learned to intercrop her legumes and 
maize with agroforestry trees, which 
provide livestock fodder. And, since her 
farm is prone to soil erosion, Onyango 
also plants the soil-binding vetiver grass, 
provided by the Kenya Agricultural and 
Livestock Research Organisation.

In 2011, 81% of households surveyed 
in Nyando experienced 1 to 2 months of 
hunger each year, with most surviving 
on one meal a day; only 1% of those 
surveyed were food secure throughout 
the year. Since the introduction of CSVs, 
3% of the targeted population are now 
food secure for the whole year. And, with 
the CSVs’ success, nearby farmers come 
to observe and learn, and are regularly 
gifted a plump, healthy goat or improved 
crop seeds so the benefits continue to 
spread.  

James Karuga

Climate-smart, village by village
Young farmers in Nyando District, western Kenya, are learning how to build 
climate resilience into their farming activities through a Climate-Smart Village 
programme. The programme has introduced drip irrigation for horticultural 
production and cross-breeding with drought-hardy sheep and goat breeds to 
improve local livestock.

Sustainable ruminant breeding programmes
in Nyando district’s climate-smart villages
have introduced more resilient breeds, such  
as Galla goats, which are better adapted to arid 
conditions
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FIELD REPORT FROM PALAU

The Pacific island nation of Palau is 
witnessing the impact of climate change 
on a number of fronts. Increasing sea 
surface temperatures are causing changes 
in fish migration patterns, for example, 
leading to a fall in catch. Typhoons 
have also become more frequent, 
including typhoon Bopha in 2012 and 
typhoon Haiyan in 2013; changing 
climatic patterns have seemingly put the 
islands in the path of cyclones, where 
previously they had been spared. A third 
significant impact has been the saltwater 
inundation of Palau’s taro plots, caused 
by sea level rise and extreme high tides.

Taro is the most important crop in 
Palau’s diet, and takes a central role in 
traditional events such as funerals and 
first birth ceremonies. The island has a 
wealth of taro varieties, but in recent 
years, saltwater intrusion has killed taro 
crops in nearly every state. Some farmers 
have been able to move their crops to 
higher ground, but most have nowhere 
else to cultivate and they have had to 
abandon farming this vital staple.

In 2011, a pilot project was set up to 
evaluate tolerance and susceptibility 
of different taro varieties to saltwater 
intrusion. Sixteen local varieties of taro 
were tested on a small site in Ngimis, 
Ngatpang State, with the research 
finding three outstanding varieties that 
survived saltwater inundation and had 
an acceptable taste among people in 
the local community. The research was 
undertaken by a partnership between 
the Palau Community College Cooperative 
Research and Extension Department (PCC/ 
CRE), Palau Community Action Agency 
(PCAA) and representatives of a women’s 
group and traditional leaders. According 
to Dr Aurora Rosario of the PCC/CRE, the 

saltwater resilient taros are now 
being tested in other states.  
“We are hoping that as soon as 
we identify the taro varieties that 
are saltwater resilient, we can 
distribute and propagate them to 
farmers and make their abandoned 
areas productive again,” Rosario 
says.

Upland agroforestry
Traditionally, many farmers 

in Palau have avoided upland 
cultivation, on account of the 
clay soils found there being 
unsuitable for crops. However, with the 
increasing danger of saltwater flooding 
in the lowlands, a second project has 
launched an upland agroforestry trial on 
an 11,721 m2 area, also in Ngatpang State. 
In 2012, with the help of youth from 
Ngatpang village, fruit and timber tree 
species, including coconuts, mahogany, 
soursop, rambutan, avocado, tropical 
almond and banana were planted on the 
site, together with erosion-controlling 
lemongrass. Small quantities of NPK 
fertiliser were used to help establish the 
plants.

The project was led by Leonardo 
Basilius, food production officer of the 
PCAA, who has been pleased to report 
that the lemongrass has grown vigorously. 
Calophyllum and mahogany trees planted 
in 2012 have also grown faster than 
expected. However, some areas of the site 
are showing signs of nutrient deficiency, 
and Basilius has recommended the 
planting of legumes to improve soil 
fertility and provide shade for some of 
the other species in their early stages of 
growth. As the pilot project came to an 
end early in 2015, the land has officially 

been handed back to Ngatpang State. 
However, Basilius plans to request the 
authorities allow him to use the site to 
train other farmers who are interested in 
going into upland cultivation.

Rearing mangrove crabs
A third initiative has focused on 
mangrove crabs, a traditional part of
the Palauan diet, which are also in high 
demand in hotels and restaurants. Crab 
populations have been falling in recent 
years, due to unsustainable harvesting 
and rising sea temperatures. In response, 
the Palau Community College Aquaculture 
Centre initiated a project in 2013 to supply 
small crabs to farmers and support them 
in rearing the crabs to a marketable 
size in submerged cages. In the same 
year, the hatchery also released nearly 
400,000 crablets into the ocean at two 
conservation sites, in an attempt to boost 
mangrove crab populations.  

Bernadette Carreon

Responding to climate change
Community organisations are undertaking a number of initiatives in Palau to 
help local farmers and fisherfolk cope with the impacts of climate change. One 
project has identified saltwater-tolerant varieties of taro. A second project is 
experimenting with upland agroforestry, while a third is helping to boost 
populations of mangrove crabs hit by rising sea temperatures and overharvesting.

To boost mangrove crab populations, the PCC 
Aquaculture Centre is supplying crablets  for 
farmers to raise in cages in existing fishponds
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INTERVIEW

What do you consider as the key 
ingredients to CSA?

CSA is broadly defined and covers a 
wide range of potential farming 
innovations. But to be termed as CSA, all 
must be related in one way or another 
to climate-induced risk and/or climate 
change and include either one or a 
combination of the following; (i) 
increasing agricultural productivity, (ii) 
adaptation (iii) reduction of emission. 
Such innovations also need to contribute 
to the achievement of national food 
security and development goals.

For small-scale farmers, given the 
urgency of climate change, should the 
priority be given to coping or adaptation 
strategies? Or both?

Priority needs to be given to both, but 
in different contexts and different 

timescales. Surface temperatures are 
increasing and there is emerging 
evidence that rainfall amounts and 
distribution patterns are beginning to 
change. However, the impacts of these 
changes are still relatively slight. 

In the shorter term therefore, priority 
must continue to be given to helping 
farmers improve the productivity and 
sustainability of their traditional coping 
strategies. 

However, by 2050, with the substantive 
temperature increases as well as the 
important changes in rainfall 
characteristics, priority should also now 
be given to the development and 
rigorous testing of strategies to help 
farmers adapt to these new climatic 
conditions.

What climate-smart practices should 
research institutes focus on?

A huge amount of valuable research 
has been undertaken in ACP countries 
over the last four to five decades which 
has targeted improved agricultural 
production and livelihoods. Yet 
widespread adoption remains stubbornly 
low. 

Current efforts to enhance the 
adoption of such farming practices 
must be radically reinforced. Research 

also needs to be forward looking. 
Of course, there are recognised 
uncertainties associated with climate 
change projections, especially projected 
changes in rainfall amounts. 

However, all the models used agree 
that the earth surface will continue to 
warm up to and beyond 2050. 

In that respect, I believe that crop 
and livestock breeding for higher 
temperature tolerance has a vital 
role to play. It is also projected that 
extreme weather events will increase in 
frequency and severity. 

Research that generates improved 
forecasting and allows better 
preparedness is vital, as well as 
research that identifies the most 
appropriate weather-based insurance 
schemes for crops and livestock. 

I would also like to see greater use of 
crop growth simulation models in ACP 
countries. Such models are becoming 
increasingly accurate and, when used 
with appropriate weather generators,  
can provide realistic ex ante 
simulations of the performance of a 
wide range of soil, water and crop 
management practices under future 
climates.  

Bénédicte Châtel

2050 is only a generation 
away and urgent action 
is required
There is a twin urgency associated with 
Climate-Smart Agriculture (CSA): help this 
generation of farmers cope better with  
current climate variability; and stimulate 
innovations for future generations to adapt 
their farming practices.

Peter Cooper’s research for development work 
has focused on natural resource management 
in rain fed farming systems. He has lived and 
worked in sub-Saharan Africa, West Asia and 
North Africa for more than 40 years. Retired since 
2010, Peter was recently appointed a senior fellow 
with the CGIAR research programme, Climate 
Change, Agriculture and Food Security (CCAFS).
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Rooting agriculture
in tomorrow’s
climate agenda
Adaptation to climate imbalances or mitigation via 
carbon sequestration – agriculture is currently viewed 
as both a solution and a problem. African governments, 
the scientific community, development agencies, civil 
society and private enterprises are rallying to the cause, 
but a lot more remains to be done.
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Solar-powered 
nation: Tokelau 
takes the lead
The Pacific Islands have prioritised 
the development of small-scale 
renewable energy production, initially 
to complement and eventually to

replace existing sources. Tokelau is a 
tiny island nation with a population of 
1,500, spread across three coral atolls. 
Before 2012, the islands’ electricity 
was supplied by three small power 
stations, fuelled by 200 l of diesel 
per day, imported from New Zealand. 
This was sufficient for 15-18 hours of 
electricity supply each day, at a cost of 
€750,000 per year. However, at COP 17 in 

Durban, Foua Toloa, the former head
of government of Tokelau, said the 
islands would be using 100% renewable 
energy by 2012 and, in October that year, 
Tokelau achieved its goal, becoming 
the first country to produce almost 
all its electricity from solar power; in 
overcast weather, the generators run 
on local coconut oil, providing power 
while recharging the battery bank. 
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A ccording to Africa’s Adaptation Gap 2, the 
UNEP’s latest technical report published in 
2015, if the global temperature rise remains 
below 2°C, annual adaptation costs for 

Africa could reach €45 billion by 2050, but this figure 
could double if there is a 4°C climb. Crop yields on 
the continent could also decline by 17% for wheat, 
15% for sorghum and 10% for millet within the same 
timeframe, with an even more significant impact in 
Sahelian countries.

At the 3rd Global Science Conference on Climate- 
Smart Agriculture held in Montpellier, France in March 
2015, 700 researchers and development experts from 
75 countries highlighted the need to set up early-
warning systems, develop agro-ecology research, 
promote family farming and local agricultural research, 
and to bridge gaps between disciplines.

Uncertainty for tomorrow's production
“The physiological conditions for production that will 

prevail in Africa over the next decades – temperature 
levels, atmospheric carbon concentrations, humidity 
or soil minerals – are still completely unknown. Sound 
research will therefore be required to gain insight into 
how climate change will affect plants and animals. 
Powerful action and development mechanisms will 
also have to be planned and set up,” points out 
Patrick Caron, chief operating officer for research and 
strategy at the French Agricultural Research Centre for 
International Development (CIRAD). Global research 
– a further challenge – should also be combined 
with local research to take specific local context into 
consideration.

Researchers are upgrading and adapting agricultural 
techniques to be able to maintain and increase 
production in a changing environment. Agriculture 
is also expected to provide ecosystem services, 
reduce the impact of greenhouse gases, enhance 
biodiversity, maintain water quality, and regenerate 
soil fertility. “Agriculture, underpinned by chemistry-
based techniques, has undergone a remarkable boom. 
Now ecological intensification is being reinvented. We 
depend on making effective use of ecological cycles 
which enable us to produce more and better while 
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considering crops in environmental terms,” says Caron. 
Biodiversity and agroforestry techniques have thus 
been rediscovered and implemented to take advantage 
of the complementarity of relatively deep root systems, 
reduce the impact of diseases and maximise the growth 
of one species via another – ancestral knowledge put to 
effective use through modern techniques.

Half-moons, stone bunds and zai...
“African people have adapted to change and proven 

their resilience,” says Alain Sy Traoré, director of 
agriculture and rural development at the Economic 
Community of West African States Commission. 

“Farmers have cleverly managed to save useful species 
and continue to cultivate them.” Practices used to 
ensure flood protection and water retention in many 
Sahelian countries include half-moons, permeable 
dikes and stone bunds. The traditional zai technique 
is now widely used in Burkina Faso. “Species that 
efficiently fix nitrogen, regenerate soils quicker 
and preserve soil moisture are now favoured along 
with crop rotations. These are practices that African 
farmers have used in the past. Let’s continue to 
conduct research to address current challenges while 
focusing on the dissemination of practices, training 
and technology transfer,” says Traoré.

Private sector and researchers rearing to go
Private companies and NGOs are involved in projects 

geared towards developing so-called ‘intelligent’ 
agriculture, according to the concept outlined by FAO 
and backed by the founding of the Global Alliance 
for Climate-Smart Agriculture in 2014. Since 2013, 
the charitable Howard G. Buffet Foundation has been 
working with DuPont, the large American chemical 
company, and John Deere, the farming machinery 
manufacturer, to disseminate agricultural carbon 
sequestration techniques to smallholders in Ghana. 
DuPont has thus identified locally-adapted maize seed 
that can be associated with cover crops such as cowpea 
to increase productivity, curb erosion and enhance 
soil fertility. Meanwhile, John Deere is testing no-till 
cropping techniques in collaboration with farmers.

Research is currently focused on varieties resistant 
to extreme climatic conditions, on those with shorter 
cropping cycles and on controlling adapted pest 
insects, using biotechnology, traditional know-how 
(endogenous solutions) and modern techniques. The 
aim is also to foster the production and management 
of regional and national data on the climate and 
harvests, or access to satellite databases, which 
requires data acquisition and sharing regulations. 
Other promoted solutions include renewable energy 
use and the development of irrigation techniques 
to cope with drought (remote and drip irrigation). 
Morocco thus issued a funding request in early 2015 
to the Union for the Mediterranean for an agricultural 
solar pumping project. This project is to include about 
a million Moroccan farmers with smallholdings of 
less than 5 ha, according to Hakima El Haite, the 
Moroccan Environment Minister.

Integrating climate issues in policies
Research is well under way, but in the field there 

is a pressing need to include climate issues in 
national agricultural policies, build new development 
trajectories and coordinate regional policies. 
Land reforms are also called for. These needs are 
obvious in West Africa, for example, where Fulani 
herders traditionally wander with their livestock 
herds through the region during their seasonal 
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transhumance movements. 
Experts are approaching this highly controversial 

subject with caution. “There is an urgent need for 
arable land as a result of the different drought cycles 
and population pressure. Areas earmarked for 
nomadic herders are no longer sufficient, which has 
led to border conflicts, as seen in Burkina Faso, Niger, 
and Togo. African states no longer have a choice; they 
are forced to draw up land legislation, which will 
challenge transhumance and the transboundary 
livestock herding concept. More herders will have to 
settle, but this represents a huge cultural change. 
Fulani life combines pastoralism, a traditional 
livelihood, culture and knowledge transfer. We must 
tread carefully with regard to this issue, starting from 
the ground and moving towards drawing up a policy," 
says Traoré.

2015 is a busy year, and a turning point, with a 
meeting of the Subsidiary Body for Scientific and 
Technological Advice in Bonn in June, and the United 
Nations COP21 in Paris in December. 

Advances have already been achieved as the 
negotiating text makes several references to 

agriculture; and ACP countries can take advantage of 
this, which will avoid them having to bring the issues 
to the forefront on their own.

But ACP countries are on tenterhooks as these 
major international conferences approach. 

In the Lifou Declaration, following the Oceania 21 
Summit meeting held on 1 May 2015, Pacific Island 
countries underlined it is crucial that, “our worries, 
sufferings, hopes and concrete proposals are heard 
by the negotiators.” We are the living victims of the 
negative impacts of climate change. We are small, 
so we must speak with one voice,” declared Fonotoe 
Pierre Lauofo, Deputy Prime Minister of Samoa.

The Moroccan minister El Haite is worried about 
the post-2015 period. 

“It is fine to design sound ‘smart’ carbon models, but 
we must have the capacity to set up and implement 
them and ensure their sustainability.”

This is a broad-ranging programme and hopes 
will be high in the months leading up to CoP21, but 
especially regarding the future.  

Christelle Marot

A Sahelian 
farmer using the 
traditional zai 
technique which 
is now widely used 
in Burkina Faso 

4 | WHAT’S NEXT?
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CASE STUDY

In regions worldwide, millions of 
people depend on the media for its role 
in communicating information. This is 
true in the Pacific where island states are 
increasingly at risk from extreme weather 
events. With populations dispersed across 
scattered atolls, making contact with the 
rest of the world is challenging, especially 
during times of emergency. However, 
despite being classified as one of the 
most vulnerable global regions to climate 
change, Pacific countries are successfully 
building their resilience.

Most Pacific island countries are 
developing Joint National Action Plans 
bridging climate change and disaster risk 
management, which includes approaches 
to support communities adapt to and 
reduce the impacts of climate change, 
while also addressing disaster risk 
reduction. A key element of disaster risk 
reduction is to ensure that information is 
continually available during times of 
emergencies and disasters. As a leading 
climate change adaptation organisation, 
the Secretariat of the Pacific Regional 
Environment Programme (SPREP), in 
collaboration with the Secretariat of the 
Pacific Community, has been focusing on 
strengthening national broadcasters’ 
capacity to provide accurate and 
consistent information to island 
communities. 

Supporting the media
One such initiative is the National 

Broadcast and Climate Disaster Resilience 
Plans (BCDRPs) involving broadcasters 
from eight Pacific countries (the Cook 
Islands, Palau and the Marshall Islands, 
Kiribati, Samoa, Solomon Islands, Tonga, 
Tuvalu and Vanuatu), selected and 

funded by the Pacific Media Assistance 
Scheme. Launched in 2012, the project’s 
aim has been to support development of 
the BCDRPs as well as train broadcasters, 
help develop standard operating 
procedures, and provide capacity building 
to news teams for enhanced reporting on 
natural disasters and climate change. 

The most recent BCDRP training was 
held with the Tonga Broadcast 
Commission (TBC) in August 2015; as the 
government broadcaster, TBC - via Radio 
Tonga - is the only radio station which 
reaches all Tonga’s islands. To help better 
understand terminology used in weather 
warnings and bulletins, TBC staff worked 
with the National Emergency 
Management Office and the Tongan 
Meteorological Service. As a result of the 
training, TBC was able to complete their 
BCDR plan, identify the resources needed 
in order to better respond to disasters, 
and keep the community informed. “This 
is a very detailed plan, a first for TBC, 

which will help keep our 
people better educated during 
emergencies to ultimately save 
lives and properties,” said 
Nanise Fiftia, TBC manager.  
Following completion of 
Samoa’s national BCDRP in 
November 2014, a mock 
‘disaster’ was simulated to 
test the plan’s effectiveness 
and the roles of national 
media during an emergency. 
The event - an earthquake 
leading to a tsunami in Samoa 

- allowed broadcasters to practise who 
would give directions, what actions 
should be taken and how these would be 
done, as well as determine how vital 
broadcast equipment would be 
maintained during a disaster to keep 
information flowing to Samoan 
communities. Similar training and mock 
events have been held across the eight 
project countries and national BCDRPs are 
all in place. “We are really pleased with 
the project outcomes on many levels,” 
says Nanette Woonton, SPREP media and 
public relations officer. “As of last year 
eight more Pacific island broadcasters 
across the region now have resilience 
plans, as a vital component of sharing 
information with the public in times of 
disasters, this is extremely important.  
Through this training we have also seen 
Pacific reporters come to understand 
technical meteorological and climate 
information and report with greater 
accuracy.  We are now looking forward to 
continuing this work with media across 
more Pacific island states.” 

Susanna Thorp

Improving communication
for greater resilience
The media is vital for raising awareness of climate change issues and 
sharing timely updates during emergencies, particularly for remote 
communities. An initiative is the Pacific is supporting broadcasters to 
provide accurate reporting prior to and during natural disaster events.

With training, Pacific journalists are coming 
to understand technical meteorological and 
climate information
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With their small size, open economies, 
and reliance on natural resources, 
Caribbean states are particularly 
vulnerable to a changing and variable 
climate. In response, the region 
implemented two consecutive adaptation 
to climate change projects from 1997 until 
2014, and following the success of these 
regional initiatives, Caribbean Heads 
of State called for a specific agency to 
coordinate subsequent activities. As a 
result, the Caribbean Community Climate 
Change Centre (CCCCC) was established 
as a centre of excellence in 2005 and is 
the world’s only regional climate change 
centre.

In its first decade, the centre 
has continued to pilot adaptation 
programmes, including climate data 
collection, climate projections, capacity 
building, and inclusion of climate change 
in national development processes. 
“These actions have only been effective 
because the work has been grounded in 
firm regional commitment, policy and 
strategy,” emphasises Dr Kenrick Leslie, 
CCCCC executive director.

The work on regional climate change 
projections, for example, has been 
particularly vital for improved risk 
management. Through improved 
regional data collection and modelling, 
specific projections for areas as small 
as 8 km2 are now available, compared 

with 300 km2 previously provided by 
general circulation models. This has been 
achieved through extensive computer 
analysis conducted by a network of 
institutions and coordinated by the CCCCC.

The ‘Three Ones’ approach
However, climate change projections 

alone are not sufficient and regional 
governments realised that building 
climate resilient economies would 
require transformational change at the 
institutional level. This challenge was 
recognised in the Liliendaal Declaration 
by Heads of State in 2009, in a regional 
framework to provide a roadmap for 
action from 2009 until 2015, and an 
implementation plan was further 
developed to deliver the framework’s 
strategic elements.

But, with member states and regional 
organisations already over-tasked 
and under-resourced, delivering such 
change requires an approach that 
recognises these constraints. To provide 
a solution, a sustainable resource 
mobilisation plan known as the ‘Three 
Ones’ principle, which was successfully 
used for a regional HIV/AIDS programme, 
was adopted. This is based on having 
one plan, one coordinating mechanism 
and one monitoring and evaluation 
framework, and works with a network of 
relevant organisations to utilise resources 

more effectively.
Coordination, collaboration and 

partnerships have been key to the 
success of the CCCCC, and provide 
the foundations for the ‘Three 
Ones’ principle, helping to ensure a 
coordinated approach to climate change 
responses across Caribbean governments. 
Guided by this regional vision, the CCCCC 
has successfully executed a range of 
climate change-related programmes over 
the last 5 years, worth approximately 
€47 million. One of the tools developed 

Collaborating for change
in the Caribbean
The Caribbean Community Climate Change Centre uses 
an innovative model to achieve the change required 
to respond to climate change and its impacts on 
development. Known as the ‘Three Ones’ principle, 
this involves one plan, one coordinating mechanism 
and one monitoring and evaluation framework for 
mobilising limited resources, policy setting and 
decision-making and monitoring.

CASE STUDY
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is the Caribbean Climate Online Risk 
and Adaptation Tool (CCORAL), which 
helps users to apply a risk management 
approach in decision-making and to 
prioritise their efforts given limited time 
and resources. The CCCCC and its partners 
are currently involved in extensive 
training and rollout of CCORAL across the 
Caribbean. “Apart from some revisions, 
CCORAL has been widely accepted so 
far,” says Keith Nichols, CCCCC project 
development specialist. “We have 
seen some very useful applications in 

Grenada, including in agriculture, and 
interest has been high. We have not yet 
started full scale implementation but, 
to date, some national developmental 
activities have been revised to take 
into consideration climate risks. Rolling 
out has just started and the results are 
beginning to come in.”

“Partnership is the way to success and 
without all our partners, we would not 
be in a position to do all the things we 
want to do,” emphasises Kenrick Leslie. 
“Through working together, climate 

change is now more widely covered
in the region. Financing remains a 

challenge but for the future we have set 
up a trust fund to provide support in 
situations where external funds are not 
readily available.”  

Susanna Thorp

The CCCC work on climate change projections 
aims to help local governments to develop 
new climate adaptation policies
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Does climate change affect youth 
differently from other groups?

Although climate change affects 
everyone, young and old people, youth 
seem especially vulnerable because 
they will live longer and face the 
challenges throughout their lifetime. 
With reference to Africa, the situation is 
especially grim because Africa has the 
youngest population and agriculture is 
the sector that seems to offer the most 
opportunities for these millions of youth 
as they enter their working life. They do 
not see agriculture as a glamorous career 
option because they have seen how 
climate change disrupts agriculture. It 
makes it harder to make a case for youth 
to engage in agriculture. The youth see 
that agriculture is not profitable because 
it cannot guarantee an end return 
because of the varying weather patterns.

How can climate change issues be 
tackled in a different way for the  
youth?

Agricultural practices need to change. 
climate-smart agriculture, which looks 
at new and improved ways of producing 
food sustainably without damaging the 
environment and making sure crops 
that are being grown are resilient to the 
effect of climate change, is probably the 
answer for young people who want to 
engage in agriculture.

What have been some key 
achievements with regard to youth to 
deal with the effects of climate change?

FANRPAN mostly focuses on 
achievements in the policy arena, 
looking at how young people are now 
getting more involved in the climate 
change processes and how their voices 
are heard. The formal recognition of 
young people in the UNFCC process under 
the Youth NGOs constituency has been a 
major achievement. 

Young people can now make official 
statements and provide technical 
and policy input in climate change 
negotiations; they are now able to 
engage with policymakers through 
high-level meetings, seminars and 
thematic discussions. They have been 
involved in the process since 2009 and 
have made some progress. In terms of 
progress in Africa, the African Climate-
Smart Agriculture Youth Group was 
formed in September 2014 during the 
Climate Summit in New York. This fairly 
new group wants to raise awareness, 
sensitise young people and build their 
capacity to implement climate-smart 
agriculture projects. And I think this is 
just the beginning.

Considering the role played by women 
in gathering water and considering that 
by 2020, in some countries, yields from 
rain-fed agriculture could be reduced 
by 50%, what action needs to be taken 
towards young girls?

There needs to be an increase in 

access to high quality education for 
girls, as much as for boys, as a start to 
addressing gender inequality issues. As 
long as young girls are not the priority 
in terms of schooling and education, 
we will still face the problem of them 
remaining at home to do chores, carry 
water and fetch wood. In addition, 
mainstreaming gender in climate 
change discussions is still finding its 
ground, a lot of work still needs to be 
done.

What financing and policies will  
be required to enhance the youth’s  
work on climate-related agricultural 
issues?

Africa as a whole is still not getting 
enough money for climate financing, 
let alone the youth. The African 
Development Bank says Africa receives 
about €115 million compared to the  
€35 billion required.

In terms of policies, we need clear 
guidelines and monitoring systems for 
climate change financing. And it will 
be important for African governments, 
once they get the money, to have 
structured climate-smart finance 
knowledge management systems 
where young people can have access 
to critical information. Also, sometimes 
information is just too complicated. This 
is another challenge, there is a need 
to simplify information and procedures 
around climate financing. 

Bénédicte Châtel

The difficulty of engaging
youth in agriculture
Agriculture is not always very appealing to the youth 
and the impacts of climate change are making 
agriculture even less appealing as a livelihood. But 
by promoting new innovative practices and by giving 
youth a say in climate related matters, agriculture 
can be an attractive option.

Sithembile Ndema Mwamakamba coordinates 
the Food, Agriculture and Natural Resources Policy 
Analysis (FANRPAN) youth and gender programme, 
aimed at developing a holistic agriculture policy 
framework in Africa to support youth and women.
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Have you noticed a change in the 
behaviour of farmers who have taken 
out index-based climate insurance?

In terms of behaviour, the GIIF 
programme has undoubtedly introduced 
the insurance culture, consequently 
changing smallholders’ view of insurance. 
For instance, tea growers in south-
central Sri Lanka who have taken out 
index-based weather insurance now 
readily discuss getting coverage for other 
non-climate risks such as snake bites, 
accidents, fire, and so on. People are now 
aware that these risks can be covered.

Has this given farmers a more 
entrepreneurial attitude?

In Kenya, initial studies showed that 
index-based natural risk insurance 
users had increased their investments 
in production tools, fertiliser and other 
inputs by 19% in comparison to non- 
users. A 16% increase in their savings 
relative to others was also noted. These 
findings reflect a change in behaviour.

Have local insurance companies also 
changed?

Local insurers with a national 
operating licence are required for the 

development of index-based insurance. 
It is therefore essential that we develop 
their capacity to innovate, negotiate with 
international and regional reinsurers, 
and create a desire amongst producers 
for these new products.

What role should governments have?
Forces that drive innovation come 

from both private and public sectors. 
Clearly public-private partnerships 
will be required in the medium-term 
to develop these markets and enable 
them to grow to a critical size through 
management and quality control of data 
and regulation. It is also essential to 
have a government that facilitates access 
to insurance by subsidising premiums 
and supporting education, especially 
under responsible insurance schemes. 
Governments have a key role to play at 
the outset, but also during the market 
growth phase.

Do you work in close collaboration with 
NGOs that serve as go-betweens with 
farmers?

Yes. The entire ecosystem that 
develops around index-based insurance, 
especially weather-oriented insurance, 
includes governments, local insurers, 
reinsurers, distributors, NGOs and 
foundations. In Benin, Burkina Faso, Mali 
and Senegal, we are working with Planet 
Guarantee to develop farmers’ interest 

in these products and to anchor index-
based insurance (especially climate 
insurance) in their communities. NGOs 
working in the microfinance sector play a 
major role because access to insurance is 
often linked with access to funding.

These insurance schemes have often 
been set up with financial and 
technical assistance from donors and 
governments. Will they be commercially 
viable in the long run? 

We might have to introduce the 
‘subsidy’ parameter in the viability 
concept. In India, 32 million farmers 
already use index-based insurance 
(based both on weather and yield). 
This would not have been possible 
without significant government 
support. Agricultural insurance schemes 
in developed countries also require 
subsidisation to progress, but that does 
not mean the system is unsustainable 
or non-viable. Setting a purely financial 
sustainability goal at the outset seems 
unrealistic. Ultimately, access to cheaper 
information, the development of a 
broader market, and the coverage of 
diversified risks at regional and global 
level will also enable reinsurance to 
be cheaper. This could ensure financial 
viability, which is what we are working 
towards. 

Bénédicte Châtel

Index-based insurance
for a brighter future
More than 800,000 crop and livestock farmers and 
microentrepreneurs have taken out index-based 
natural risk insurance through the Global Index 
Insurance Facility (GIIF), managed by the 
International Finance Corporation of the World Bank 
Group. GIIF was launched in 2009 to promote access 
to innovative insurance products in developing 
countries. Gilles Galludec feels that index-based 
insurance is the way forward.

Gilles Galludec is the GIIF Programme manager 
with over 25 years’ management experience in 
the banking, microfinance and insurance sectors, 
mainly in developing countries.
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OPINION

In the context of climate change, 
the need to enhance food production 
while maintaining natural resources 
and the resilience of agro-ecosystems 
is increasingly important. Already, a 
number of land use and agricultural 
production practices exist that offer 
opportunities to both produce food 
and provide environmental services. 
However, adoption by farmers has 
generally been limited, not least because 
some of these practices only become 
profitable after 2-3 years or more. 
Thus, land users may have to absorb 
losses for several years before they can 
profit from their investment and for 
many, this is unaffordable. Payments 
for environmental (or ecosystem) 
services (PES) can offer a solution to this 
problem.

PES are payments made to producers 
and landowners to reward them for 
managing their land in such a way 
that ecosystem services are generated, 
to the benefit of wider society. Such 
schemes aim at encouraging positive 
behavioural change of individuals and 
groups towards good environmental 
stewardship. They must, however, be 
very carefully designed and implemented 
to ensure they meet their objectives for 
the environment, provide appropriate 
economic incentives for farmers and 
land users and do not compromise food 
security. For example, farmers should not 
become exclusively ‘carbon growers’ as a 
result of a PES scheme.

Challenges to implementation
One significant challenge in 

implementing PES is choosing who to 
target. To be effective and affordable, 
PES needs to be carefully targeted and 

time bound, not a blanket incentive 
scheme for all land users. But the 
process of choosing who benefits must 
be transparent and fair, to minimise the 
risk of favouritism and tension within 
and between communities. A second 
issue concerns how much to pay. If too 
much is paid, the scheme will be too 
costly and not sustainable, whereas 
the risk of paying too little is that the 
scheme becomes exploitative and 
beneficiaries will drop out over time.

In attempting to find the right level 
of payment, an approach using a 
“reverse auction” to reward on-farm 
tree planting has been implemented in 
Malawi and Indonesia. The approach 
offers an efficient way of designing 
appropriate rewards systems and helping 
to improve the overall cost-effectiveness 
of a PES scheme. Details of the approach 
have been documented in the World 
Development Journal (Ajayi et al. 2012).

Moving forward with PES
There is a need now to look beyond the 
narrow scope of cash payments, and 
consider other options, such as in-kind 
payments and other forms of targeted 
incentive. Such incentives could include 
offering conditional access to rural credit, 
or to niche markets that provide premium 
prices. Farmers could be offered access to 
subsidised farm inputs during the first 
few years of implementation, on the 
condition that they have adopted eco-
friendly land use practices in their field.

Beyond that, there is a need to 
identify and document the most 
promising land use practices, gathering 
clear, robust evidence on how they 
contribute to food production and 
address climate change, and how they 

can be potentially scaled up to more 
land users through various efforts, 
including PES, where necessary.

A final point is that land users’ 
decisions are strongly influenced by 
the policy and institutional context 
within which they operate. Appropriate 
policies at all levels are required to 
align smallholder farmers’ incentives 
with the needs of society as a whole, 
and to encourage them to consider the 
environmental implications when making 
land use decisions. In this context, 
there is undoubtedly a need to appraise 
existing national and sub-regional 
policies to assess if and how they have 
inadvertently created incentives or 
disincentives to good land use practices.

Dr. Oluyede Ajayi  
CTA
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Payments for environmental services
Agricultural technologies and practices that combine both productivity for land 
users and protection of the environment exist, but their adoption in the field is 
low. Payment for environmental service schemes are cited as a solution, but 
must be carefully designed if they are to succeed.
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