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Thanks to the whole 
p4ges team, espa and 
the authorities and 
local communities in 
our study sites
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“Poverty is not the lack of 
money it is the lack of 
opportunity to realize 
ones full potential as a 
human being”
Amartya Sen 

Well-being is the absence 
of poverty
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"Our natural capital is one of our greatest assets. This is why we 
are placing biodiversity and natural resources at the heart of our 
new national development plan.”  President Hery 
Rajaonarimampianina, (2014, Sydney)
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Conservation can 
have local costs

Conservation can have 
local benefits

Hydrological benefits

Micro-project 
benefits

Tourism Wild products Cultural benefits



How does forest conservation in Madagascar 
impact local well-being?
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BENEFITSCOSTS BENEFITS
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Corridor Ankeniheny 
Zahamena (CAZ)



What is the likely future for forest cover in CAZ?

8Hewson et al in prep

Business as usual (BaU
)

Effective conservation
35,000 hectares of deforestation is 
avoided under effective 
conservation 



COSTS:  the magnitude and distribution of the 
local opportunity costs of conservation

Two AMAZING datasets: 

1) Choice experiments with 450 
people

9
Source: Rakotonarivo et al (submitted a + b), Poudyal et al (in prep), Poudyal et al 
(2016 DATA)

2) Detailed investigation of 
livelihoods for a sub-sample of 170-
households



Cost are very significant in terms of incomes and are 
felt most strongly by the poorest
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▪ Annualised opportunity costs of forest conservation are 50-160% of 
annual median income

▪ Costs are higher (as a percent of total income) for poorer 
households

▪ ≈71,000 people
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Costs are higher for those 
closest to the forest
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Costs are higher for 
those with lower 
education

Poudyal et al (in prep)



BENEFITS: The magnitude and distribution of 
the local hydrological benefits
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Overland flow is greater on degraded land

Source: Zwartendijk et al (submitted), Ghimire et al (2016) 

Degraded 
land

Forest

Regeneration 
&  
reforestation

Because soil 
infiltration capacity is 
affected by land use



What does Business as Usual deforestation mean in 
terms of hydrological impacts on local people?

14Source: Mulligan (in prep)

People affected by change in water quantity
Better: 3400 Worse: 3800, No change: 1.25M

People affected by change in water quality:
Better: 3200, Worse: 31,400, No change: 1.29M
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How would effective conservation reduce the 
negative influence of deforestation on water quality?

17Source: Mulligan (in prep)

People affected by change in water quality:
Better: 2500, Worse: 19,300, No change: 1.24M, 
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How would effective conservation reduce the 
negative influence of deforestation on water quality?

19Source: Mulligan (in prep)

People affected by change in water quality:
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BUT few of these (<3000) are close to the forest (ie those 
feeling the opportunity cost)



BENEFITS: The magnitude and distribution of 
benefits from micro-development projects

20Source: Harvey et al. (in prep)

44 projects supported 
bee keeping.

216 projects 
supported staple 
crop production

107 projects supported 
livestock rearing

429 in total over 6 
year period



21Source: Harvey et al (in prep)

Some (especially those targeted at staple crop 
production) generate important local benefits……

BUT many have 
struggled to improve 
income or food 
security

AND other work 
(Poudyal et al 2016) 
shows those bearing 
greatest cost often not 
reached

Poudyal et al (2016)



Micro-development projects are difficult to 
make to work

22Source: Rasoamanana et al (in prep)

“The bee keeping project in our village failed because we
lacked knowledge and technical support.” Resident of
Morarano Gare commune.

“Many of the chickens died as we did 
not have money to buy vaccines 

needed or keep them in good 
condition” Resident of Fierenana

commune.



Conclusions from the research

▪ Conservation may have global benefits but has very real 
local costs
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▪ Local ‘ecosystem services’ benefits 
don’t necessarily offset these

▪ Micro-development projects may help 
to offset costs BUT need to work better 
and reach more affected people



So what?

24
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So what?

£ 63million
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So what?

20-45,000 people arrived between September 
and October 2016, Didy commune (©Rosie 
Perkins)
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Thank you for listening…….

For more information see www.p4ges.org or contact 
julia.jones@bangor.ac.uk

http://www.p4ges.org/
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More accessible households are nearly 2x more likely to be PAPs
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More food secure households are 5X more likely to be PAPs
Committee members are 16x more likely to be PAPs  

Poudyal et al (2016)

Those most affected by opportunity costs may 
not be those who benefit
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