Life Cycle Analysis of Plant Protection
Products Used in Banana Cultivation

All bananas are sustainable, but
some are more so than others

Many bananas claim to be sustainable, there are many
good initiatives, there are many labels, but just how
sustainable are these bananas?

Life Cycle Analysis
Life Cycle Analysis is a technique to follow the life of a product and
record how much impact its production and use have on the
environment.
Bananas are one of the cheapest fruits available, because of the
capital intensive, large-scale industrial monoculture production
system. Thousands of hectares of contiguous banana plantations,
mostly on felled rainforest in the humid tropics, large pack houses, a
sophisticated cold chain with reefer ships and containers make this
possible, thanks to the abundant use of fertilizer, water and pesticides
(plant protection products). What is the impact on the environment?
We used the internationally accepted Usetox 2.0 model to quantify
numbers to the impact of pesticides.

Three model farms
We chose three different farms, in different countries, with different
climate, and different use of pesticides.
Farm C - a Fairtrade
farm, Central
America

Farm X – a virtual Farm E - Fairtrade
conventional farm, cooperative of small
Central America
farmers, Ecuador

Location

Coastal, mangrove
wetlands

Coastal

Coastal, mangrove
wetlands

Rainfall

2557 mm

3630

684 mm

Avg temperature
°C

26,1

25,9

25,0

Climate Köppen

Af – tropical
rainforest

Af – tropical

Aw – tropical
savannah

Total active
ingredients
consumption per
hectare

80 kg/ha/year

104 kg/ha/year

15 kg/hectare/year

Input and output
INPUT data

Location
Productivity (number of cases per hectare)
Climate data (annual rainfall and average temperature)
The use of plant protection products per hectare
OUTPUT data
Human toxicity effects – disability adjusted life years – this is
the number of years that human beings become disabled due to
the exposure to the PPPs
Ecological toxicity – potentially disappeared fraction of species
– this is the fraction of freshwater species such as water flees
that disappear due to PPP use

Note that the results are calculations from a simplified real-life model,
contain uncertainties in the order of 2-3 magnitudes and hence are
indications, useful for comparison and decision support.

The results – human toxicity

The graph shows that farm C in Panama and farm E in Ecuador have
lower impact on human health than the farm in Costa Rica. The effect
is due to the use of terbufos, which is a highly toxic insecticide, used
to combat nematodes (earth worms).
Terbufos is prohibited by Fairtrade, but allowed by Rainforest
Alliance.
.

The results – human toxicity

When terbufos is taken out, there is a second clear finding, and that is
that the farms in Ecuador have a human toxicity impact only 7% of
that of Panama and only 5% of Costa Rica. The climate of Ecuador
favours the use of significantly less PPPs, so much that the
production is coming close to organic!
Another big difference is the use of oxamyl, which is prohibited in
Fairtrade, but allowed in Rainforest Alliance.

The results - ecotoxicity

The damage by PPPs to freshwater species in the different farms.
Again the low use of PPPs in the Fairtrade cooperative in Ecuador
make this the most sustainable banana for freshwater life. Again, the
Fairtrade Farm C is more sustainable, because oxamyl is prohibited
by Fairtrade, and allowed by Rainforest Alliance.

In practice
We took water samples of drainage water from the banana fields
emptying in a fragile wetland ecosystem on the border of
Panama/Costa Rica. The home of large numbers of birds, fish,
manatees and the sea turtles. They all suffer from pollution caused by
the banana industry.
8-11-2016 Analysis results
ppb
μg/l
μg/l
drainage pipe creek
azoxystrobin
0,63
0,02
boscalid
0,13
0,04
buprofezin
0,032
diuron
0,012
epoxiconazole
0,048
0,02
fenpropimorph
0,048
0,01
fluopyram
0,1
0,01
imazalil
0,26
pyrimethanil Q
0,088
0,04
thiabendazole
0,45
1,798
0,14
EU drinking water norm
0,5
0,5

In practice -

San San Pondsak Wetlands

Banana plantations
Plantation run-off drain pump station

