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What this talk is about:

� Climate change and how it 
affects coffee production

� What should we be doing 
about it? about it? 



How does climate change affect 
coffee production?

Directly:
� Temperature increase� Temperature increase
� Precipitation change (increase & decrease)
Indirectly:
� Population increase
� Land competition 



Temperature increase

� We know it’s going to get warmer – models all 
agree on this

� But not by how much – this depends to an extent � But not by how much – this depends to an extent 
on mitigation activities and international politics

� The absolute minimum rise now expected by 2100 
is 2� C

� But many/most climate scientists now think it will 
be nearer to 4� C



58 simulations by 14 models
all models agree and accurately simulate past warmi ng



The amount of future warming is in 
the hands of the politicians



The upshot

� Limiting warming to 2� C by 2100 is now very 
unlikely

� It’s looking like somewhere between 3 and 4� C
� Given that we’ve only had ~1� C in the last 100 yrs � Given that we’ve only had ~1� C in the last 100 yrs 

this means we are in for accelerated change
� Very difficult to know how quickly things will 

change – makes it very difficult to know what will 
happen to coffee and other crops



Sceptical about climate change?

� There is a massive ongoing polemic about 
whether the climatologists are right about climate 
change, even that it is a hoax.change, even that it is a hoax.

� There’s a continuum of opinion, from denial, 
through sceptical to resigned acceptance to pro-
activist stances



Sceptical about climate change?

� The denialists have not offered a convincing 
riposte to climate change

� Some sceptical scientists point to the lack of 
certainty of the extent of change and that there are certainty of the extent of change and that there are 
many things we don’t understand

� It’s okay to be sceptical – but it’s not okay to 
therefore do nothing

� The climatologists have put forward a well argued 
and supported case, and we must act because we 
can’t wait until all doubt is assuaged 



True future state of the world
Type of strategy

Scientists wrong Scientists right

Do nothing
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A decision matrix 
for a coffee global warming strategy

Adaptation ‘do something ’
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We are right in the middle of a major 
paradigm shift

� Periodically through are history the way we see the world changes
• Round vs. flat Earth
• The heliocentric view of the solar system
• Evolution
• The Big Bang

• Previous revolutions have tended to diminish the importance of • Previous revolutions have tended to diminish the importance of 
mankind in the scheme of things

• But the climate change paradigm is different – it tells us that we are 
changing something we always though unalterable – the weather

• This is a very difficult thing for some people to accept
• But remember – it took the Roman Catholic church hundreds of 

years to officially accept the heliocentric solar system
• Hence scepticism is not new
• What is new with CC is that  we don’t have hundreds of years to get 

used to it



African projections: e.g. Ethiopia: mean 
temperature rise by 2030 (from Ethiopia’s National 
Adaptation Plan of Action)
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Ethiopia: mean temperature rise by 2050
(from Ethiopia’s National Adaptation Plan of Action )
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Temperature increase
in coffee lands

� So 1� C warming by about 2030 looks likely –
equivalent to uplift of ~150m of lower coffee limit

� Also likely 2� C by 2050 i.e. ~ 300m uplift



Precipitation change

� Globally we know it will get wetter – because 
warmer air can hold more water vapour

� But only some places will get wetter – other places � But only some places will get wetter – other places 
will get drier

� Many places will get wetter and drier – at different 
times of the year

� And we don’t know where these will be – to any 
degree of certainty

� The models don’t agree on precipitation



Major changes in rainfall will occur
IPCC projected changes in next 80 to 100 yrs [A1 B = 2.8� C]

IPCC Multi-model mean changes in  precipitation (mm day–1). To indicate consistency in the sign of change, regions are 
stippled where at least 80% of models agree on the sign of the mean change. Changes are annual means for the SRES A1B 
scenario for the period 2080 to 2099 relative to 1980 to 1999.



Africa precipitation trend 1905-1995



The future: change in mean Dec-Jan-Feb

rainfall  for the 2020s, 2050s (with respect to 196 1–90; A2 scenario)



The future: change in mean Jun-Jul-Aug

rainfall for the 2020s, 2050s (with respect to 1961 –90 A2 scenario)



Africa will be hit hard by climate change
higher temps = higher evaporation = lower soil wate r retention



But, no close agreement of models
on precipitation trend



Precipitation synopsis

� We cannot be nearly so certain about 
precipitation changes as we are about 
temperature changes
The mostly likely outcome is that in many � The mostly likely outcome is that in many 
areas there will be more extremes: droughts 
and floods



Land competition

� Land for other crops is degrading (soil erosion, 
extreme temperatures, droughts, floods)

� More people need to be fed – extra 70m mouths /yr
� More crops – biofuels
� Upland coffee where Arabica is grown is productive 

land and much of it will remain so, despite 
temperature increases

� Hence value of coffee lands will increase
� Leads to more pressure on these lands



Per capita agricultural land is 
declining everywhere

� There will be increased demand for food crops and the farm price of these 
will rise so they will start to compete more with coffee

Per-capita area of arable land & pasture, in develo ped 
and developing countries FAOSTAT



Now: declining yield increase of 
basic food crops at lower latitudes



Climate change consequences for 
global coffee?

Some coffee regions will:
� Fade away?
� Bravely fight it?
� Leave gracefully – a planned exit?� Leave gracefully – a planned exit?
Overall: – could be
� Less coffee
� Poorer quality
� Concentration in fewer countries
� Many losers – a few winners?



Prediction is very difficult
non-linear systems can go wrong very quickly

� Hence: very difficult to predict the future supply of 
coffee – even what shape any decline will take

� Recommendation : we need better models

Total coffee supply 
(A+R)

More

The future

(A+R)

Proportion that is 
Robusta

NY “C” price

Specialty price

Specialty supply

Less



Prediction is very difficult
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We’re talking about the future
But CC’s already having an effect

� We keep talking about whether climate change is 
going to affect coffee production

� In fact it is already most likely affecting production� In fact it is already most likely affecting production
� Events are consistent with CC predictions



Climate change affecting coffee in 
Africa?

� Currently the scientific evidence is very sketchy
� It is often hard to see trends in very variable weather 

patterns
� There are some anecdotal reports from farmers:
� “I have never known the weather to be so unpredictable. 

Rains now fall heavily for a short period and our dry season 
is much longer. The coffee plants are badly affected –
flowering is stopped.” Thus stated Willington Wamayeye, the 
director of a Ugandan coffee co-operative in a recent Oxfam 
report.

Turning Up the Heat: Climate Change, People and Poverty. Oxfam June 2008.



E.g. Bukoba met. station data
[Tanzania NAPA] – about a 1 � C rise in mean max temp. in 

last 30 years



Bukoba annual rainfall data
(1921-2005)

Annual rainfall Bukoba met station
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Tanzanian coffee produciton

� What is causing this, is it related to climate change?
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Tanzania long term

Mean of Samper & Fernando (pre 1960) ICO, FAO, USDA (post 1960)



Nicaragua’s national coffee 
production
Showing similar oscillations as Tz
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“a) unstable weather with longer dry seasons and less frequent but heavier 
rainfall, b) rising temperatures. 
In the northern part of the country (where coffee is primarily grown) the 
temperature has increased 1.5 � C since the 1960s.” 
Source: Chief meteorologist at INETER the meteorological institute in Nicaragua



Evidence of long term changes in 
coffee yields 
Costa Rica – a low altitude arabica coffee farm 

[Fournier  & Di Stefano, 2004]



What will this mean for coffee?

Coffee is a Goldilocks plant – it likes it:
� Not too hot, not too cold

- Arabica mean annual temp. range 18 to 22� C
- Max temperatures over 30� C cause major problems- Max temperatures over 30� C cause major problems

� Not too wet, not too dry
- Needs a dry period each year to flower, continuous 

rain means poor fruiting, but needs good rain during 
berry growth

� Not too bright, or too shady
- Too much or too little sun affects health and yields 



What will this mean for coffee?
Direct effects

Coffee zones will get hotter
� assuming a 3 to 4� C increase in 100 years this will mean the top 

quality areas will contract
� lower limits will rise by at least 4m per year, some shift from 

Arabica to Robusta
Some coffee zones will get drier
� irrigation will become more of an issue� irrigation will become more of an issue
� water generally is going to become a greater issue
Some coffee zones will get wetter
� more disease problems
� greater erosion
� quality reduced
Biodiversity will change
� plants and animals living around coffee will change
Almost certain that many zones will experience more  extremes 
of temperature and precipitation from year to year



But from the farmer’s viewpoint

� The farmer will experience CC as more 
chaotic weather

� This is bad news for perennial crops in 
generalgeneral

� Who is going to want to invest in something 
that has to be in the ground for so long to 
pay back?



So : what should we do?
The nuts & bolts of coffee and climate change

Let’s look at some of the areas that will have to be 
addressed:

� Migration – finding new areas to plant coffee
� Mitigation – helping to stop climate change by � Mitigation – helping to stop climate change by 

absorbing more carbon & releasing less methane, 
nitrous oxide

� Adaptation – making existing coffee more 
resilient to extremes of weather, climate

� Diversification – partial or complete change to 
non-coffee crops

� Little time here to explore these, a few points only



Migration: moving to new coffee 
areas

� Altitudinal shifts : rather limited, 
mostly not supportable because of 
habitat destruction, soil erosion.

� But: upland exploitation in SE Asia 
especially will continueespecially will continue

� Latitudinal shifts : difficult because 
outside the tropics, temperature 
swings will still be large

� Most likely area: S Brazil, 
Argentina?



E.g. Guatemala Antigua coffee zone
2� C rise will greatly reduce area of zone



But in the short term, there could still 
be plenty of new land?

� Room for expansion in Brazil (Cerrados)
� Continuing deforestation in SE Asia
� Largely, this is not sustainable expansion –
destructive of biodiversity and carbon storagedestructive of biodiversity and carbon storage
� And it’s not good for Africa
� Africa is presently caught between increasing 
extraction (SE Asia) and increasing mechanization 
(Brazil)



Mitigation – sequestering carbon
(and being paid for it)

� There’s a lot of money in mitigation
� This upset developing countries at Copenhagen

There’s much more funding interest in mitigation � There’s much more funding interest in mitigation 
than adaptation

� Some are looking at opportunities for coffee to 
store carbon for cash



Carbon emissions

� RA is now working towards:
1. New criteria for their 

coffee standards to 
improve C uptake – to get 
Climate+ status – ‘hope Climate+ status – ‘hope 
this will be recognized by 
the market’

2. Modules to help farmers 
get carbon credit 
payments



Rainforest Alliance carbon project

� But it’s complex and requires significant funding 
up-front

� Requires selection of a standard – RA are not 
going for the Kyoto CDM – too many problems 
with this
Voluntary Carbon Standards are easier� Voluntary Carbon Standards are easier

� Requires establishing a baseline



Sequestration costs (Torres 2010)
� Transaction costs are very high for small areas of coffee
� At present there is no credible global scheme for carbon 

sequestration in coffee

ha

Coffee 
reshading



No scheme currently available
But mitigation issues won’t go away

� Strong pressure on companies to reduce their 
carbon footprint, but we need to think carefully 
about  the best way to do it.

� E.g. It would It’s surely better simply to improve � E.g. It would It’s surely better simply to improve 
productivity of farms

� African smallholder farms produce much less than 
500kg green coffee per year

� The worry is that much time and effort will be 
spent on costly carbon storage projects that would 
better be spent on adaptation



The reality is that many coffee 
countries have very low yields

2500

By concentrating on yield increases, this will naturally 
improve carbon footprint (grams carbon/kg 
coffee)
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Adaptation
Conceptualizing the problem

We need to review and use what is available:
1. Physical technology – a suite of equipment, 

varieties, techniques, etc.
2. Social technology – to figure out plausible  2. Social technology – to figure out plausible  

ways that farmers and support institutes can 
take up adaptation technology

3. A business case – the whole thing has to 
make economic sense



Adaptation 
there are many things to try/improve on

� Water harvesting/storage
� Drip irrigation
� Soil cover crops
� Terracing
� Drought resistant vars. – including GM varieties� Drought resistant vars. – including GM varieties
� New shade tree spp.
� Changes in nursery practice, planting out times
� Pruning regimes for shade and coffee trees
� Compatible companion crops for partial/ total 

diversification
� Harvesting technology
� Post harvest technology



Helping farmers adapt

� Farmers will need improved techniques to adapt
� e.g. greater attention to water storage, erosion, 

soil cover, shade etc.
� And farmers will need new strategies to cope with � And farmers will need new strategies to cope with 

changing conditions
� Maybe they will need a range of plans



A range of plans?

� Plan A – full and optimal coffee producing strategy when 
conditions are good

� Plan B – if a drought is expected/already started, a different 
strategy kicks in e.g. to divert spending to other crops

� Plan C – if heavy rains are expected – a third strategy could � Plan C – if heavy rains are expected – a third strategy could 
be needed

� With good forecasting, this can help soften the blow by 
advising farmers of decision points and how to switch 
resources

� Has already been carried out in Central America with mixed 
results so far.



There is a wide range of technology 
that needs to at least be tried

� E.g. water storage



Soil erosion control and protection 
are often weak



Weed wipe technology
needs to be tried out, 
adapted



Cover crops, mulches



Or more widely available leguminous 
soil protection?



The simplest things can make a 
difference e.g. bag size



Shade: a wide range of experience 
needs to be tested 



Simple drying technology can be 
improved



A key concept is resilience

� Because we cannot tell exactly what climate 
change will bring

� All we can plan for is greater variation in the 
weatherweather

� Farmers will need to be more resilient
� They must expect the unexpected
� We must help them in this



There is much technology available, 
but:

� It needs to be here
� It needs to be tried� It needs to be tried
� It needs to be adapted
� It needs to be institutionalised
� It needs to be disseminated
� Africa gave coffee to the world
� The world has made good use of it
� Let’s examine what they have done
� But in a determined and methodical way



E.g. In the short term, to focus on 
some basics

� Water : the concept of embedded water in food 
products is coming up the agenda, and there’s a 
lot we can do to limit use and pollution
Soils : much more emphasis on controlling � Soils : much more emphasis on controlling 
erosion, land slides, improving organic matter to 
enhance water retention

� Energy : the costs of drying coffee
� With water, soil and energy, a farmer always has 

options, even if these are not coffee
� And we will need to look again at sustainable 

schemes to see how these can be modified



Sustainable schemes tend to look at 
reliability of supply
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Should we plan for greater resilience to 
shocks?
Climate change implies more shocks
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Hurricane, drought



We should plan for adaptation
there will be long term changes

Climate 
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Final thoughts



With climate change, the whole of the 
coffee chain will have to be re-thought

From the point of view of:
� Greater resilience (adaptation techniques)
� Maintaining quality (breeding, GM issues)
� Keeping pests and diseases under control
� Maintaining or enhancing productivity (wage costs, � Maintaining or enhancing productivity (wage costs, 

mechanization, input costs) under more demanding 
conditions

� Strategic (shifting production to new locations, balance of 
supply)

� Environment – stopping forest destruction to plant more 
coffee

� Mitigation – releasing less carbon, storing more
� It’s a massive task that the coffee industry is completely 

unprepared for 



Some climate change issues to 
consider

 Main problems Potential remedy Comments Global 
$ cost

Global 
GHG 
saving

Deforestation Stop deforestation by subsidy 
& import tax

REDD or other scheme? +++++ +++++

Coffee abandoned 
especially to pasture

Strong diversification 
schemes, agroforestry

Coffee industry legacy 
scheme?

+++ +++
especially to pasture schemes, agroforestry scheme?

Low yield especially in 
Africa

Strong revitalization campaign Need to find best trade-off 
between yield and GHG 
emissions

+++ ++++

High agrochemical use Strong research & extension 
effort biocontrol & GMOs

CC means more pests & 
diseases

++++ ++++

High costs of drying Methane from pulp capture & 
use

Methane is very potent 
GHG

+++ ++

Low field carbon 
stocks

Re-shade & store as biochar 
underground

Rainforest Alliance type 
schemes

++++ +++

Consumer waste Single service coffee Govt. tax & subsidy & fossil 
fuel replacement

++ +++

Consumer waste Abandon coffee machines Govt. law + ++



It is not the strongest of the species that survive , nor the 
most intelligent, but the most responsive to change .

[Charles Darwin]


