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Community Markets for Conservation



Lessons for Global Development
(Luangwa Valley not unique, lessons can be used in 

buffer zones where people & wildlife share resources)

1. local ownership/pride
2. help develop analytical business skills
3. value-added products, stable contracts
4. food safety/hygiene training essential
5. shelf life and packaging
6. cropping practices/ soil amendments vary 

tremendously--farmer education
7. sustainable ag methods can improve yields and 

also lead to new opportunities for profit
8. traditional practices off-farm can impact 

environmental benefits of on-farm changes



Lessons for Global Development
9. introduced livestock disease can mimic 

impacts of climate change
10. farmers often adapt poorly when they need to 

rely on a new livestock species
11. utilize existing veterinary services (e.g. poultry)
12. food processing waste can be utilized for 

additional products such as animal feed or 
biochar

13. farming strategies still are in need of great 
improvement and site-specific development 
(e.g. Faidherbia)

14. assessments of impacts on food security can 
be difficult (move toward biometric markers)



Lessons for Global Development
15. truly holistic approaches to biodiversity conservation can 

be successful but require time
16. long-term presence of WCS allowed development of 

COMACO over decades, beyond time-frame for standard 
grants/programs

17. iterative process requires constant monitoring and 
evaluation

18. importance of communications (V-sat connectivity) 
and transportation

19. scaling up is required to become economically self-
sustaining

20. traditional business models promote scale and 
product diversity (in contrast to eco-tourism models or 
forest crop models that rely on provision of small # of 
crops, but don’t contribute back the value-add)



Lessons for Global Development
21. risks can arise from influence of neighboring 

nations/conflicts
22. climate variability can have tremendous 

impacts on agricultural businesses, 
need to have multiple income streams 
and build toward an operating reserve

23.  crop diversification can be a critical 
adaptation to climate change and 
increased variability (e.g. cassava)

24. long-term relations with local government 
essential

25. benefits of strategic partnerships (e.g 
General Mills)



Lessons for Global Development
26. efforts to improve economy can have wide-

ranging, unintended  impacts (e.g. shift toward 
a cash crop monoculture can leave a community 
ill-prepared to cope with climate or market 
variability, leading to unsustainable natural 
resource utilization, long-term loss of economic 
opportunities, and food insecurity)

27. holistic approaches to biodiversity 
conservation can provide diverse economic 
and social benefits

28. rural development and biodiversity 
conservation efforts can and should be 
integrated--each impacts the other



Specific Aims
1. To determine the extent to which the COMACO 

model can be economically self-sustaining and 
the effectiveness of the different COMACO 
model components.

• business economic analysis
- historical analysis
- profit and cost centers

• natural resource economic valuation--What 
are the costs and benefits of biodiversity 
conservation by this model? (more on this 
near the end of this presentation)







What are the threats on the 
western plateau?

2001 2009



Specific Aims

2. To identify and integrate new 
technologies into the COMACO model 
to improve its profitability, food 
security, and rural incomes.

• food sciences
• crop and soil sciences
• veterinary sciences (poultry and goats)



Effects of environmental variables 
along a soil and climatic gradient in 

Zambia 





Conservation Farming 

Dry season land 
preparation using 
restricted minimum 
tillage methods (hand-
hoe) laid out in precise 
grid of 15,850 basins per 
hectare



Quality of compost 
used by farmers 

What are the 
other options soil 
amendments?



Field days



Goals

To investigate the maximum 
yields attainable along the wide 
gradient of soil and climatic 
conditions; and what types of 
organic amendments are best 
(quality) for improving production 
potential under conservation 
farming.



1. Does conservation farming improve crop yields 
under a wide gradient of environmental 
variables?

2. Does conservation farming improve plant 
nutrition and water availability through soil 
amendments? 

280 farmers across the 3 major 
physiological agro-ecological zones



Training of trainers 
and lead farmers

Farmers recorded daily rainfall





Farm-Plot Layout… 5 x 5 basins per each plot ( 6 plots per farmer)
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Effect of environmental variables on conservation 
farming along soil and climatic gradient.

Grain yield under conservation and conventional farming practices in 
Eastern Zambia (n=280);

Random indicates that plots were randomly chosen at harvest to avoid any 
bias by farmers to attend differently to experimental plots 



Introducing improved practices, in particular 
mineral fertilizers, crop yields increased 
significantly significantly 

Grain yield under conservation farming with improvement in 
comparison to conventional farming using researcher managed 
on-farm trials in eastern and Northern Zambia
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Grain yield along the climatic gradient

Addition of biochar as an organic soil amendment along the environmental 
gradient increased with increase in rainfall. The location and 
agroecological zone significantly affected crop yield, with greater yields 
at wetter regions. This is confirmed by a slightly positive relationship 
between yields and rainfall. Very interesting is the proportionally greater 
increase in crop yields through conservation farming at higher rainfall. 
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Biochar – soil amendment



• Manure and Gliricidia leaves had no significant effect 
on yield. This is from low soil N supply from organic 
amendments which depends on both the initial 
availability of inorganic N in the amendments and also 
the longer-term rate of mineralization and 
subsequent immobilization of N.

• Biochar additions to the soil improves nutrient 
retention by increasing CEC upto 50% due to 
increased surface area, decreased nutrient leaching, 
direct addition of minerals e.g. K+

• Biochar is the oldest Carbon in soil and hence 
sequester C in soil.



Specific Aims

3. To determine the extent to which the 
COMACO model provides self-
sustaining social institutions and 
meaningful roles for COMACO 
participants.

• COMACO baseline surveys



social acceptance of new crops



Specific Aims
4. To determine the extent to which the 

COMACO model improves biodiversity and 
watershed conservation.

• aerial wildlife surveys (COMACO core 
and control areas, hippos)

• watershed, canopy and bushfire analysis



Economic Evaluation of the impact of 
Community Markets for Conservation 

on Natural Resources, 
Human Health and Social Welfare

Samuel Bell
Dr. William Schulze

Applied Economics and Management
Cornell University



Food Security, Malnutrition, Child Mortality 
and the Value of Statistical Life

• Over 30,000 member households of COMACO, mostly in the Eastern 
Province of Zambia.  COMACO targets households that are most food 
insecure 

• Average HH size 5.5 (Lewis, Tembo, Nyirenda 2001), proportion of children 
under five years old (U5’s) per rural household 20.6% (ZDHS 2007)

– Over 30,000 U5’s are part of COMACO member families.

• Only 18.6% households in the Eastern Province usually/always had enough 
food to eat – second lowest rate in Zambia (ZDHS 2001/2002)

• Under 5 Mortality 152 (per 1000) Eastern Province, 119 nationally and 
ranked 13th highest rate of child mortality in the world (UNICEF 2009)

• 12.7% of under five’s are moderately to severely malnourished in Eastern 
province (ZDHS 2007)



Food Security, Malnutrition, Child Mortality 
and the Value of Statistical Life (cont.)

• District health center figures indicate 15% of those U5’s admitted from 
2004 to 2008 were underweight

• Malnutrition in children compounds the effects of other diseases, and the 
‘probability attributed risk factor’ has been estimated to be 51% for under 
five in-patients in rural Kenya (Bejon, 2008).

– Preventing malnutrition in U5’s reduces in-patient deaths by 51% 

• 24,578 children admitted to health centers in COMACO areas were 
underweight in 2004, down to 8,363 in 2008

– Double counting likely, assume U5’s attend clinics twice/year on average (4,181 in 2008)

• Assuming a 15% mortality rate (likely to be higher) of those admitted 
underweight, 627 children lost their lives in these areas in 2008 alone, 
from a probabilistic perspective



… but what is the 
“Value of Statistical Life”?

(VSL)

• Simply put, it is the amount individuals would be willing to pay to avoid 
additional mortality risk (WTP), or the amount of compensation 
individuals would be willing to accept for additional mortality risk (WTA)

• WTA versus WTP at the boundary (certainty of death) are not 
equivalent: WTA=infinity and WTP=lifetime income, however…

• WTP = WTA for lower risk levels and for marginal changes

• Represents the economic value of life, including non-market values

• EPA: USD 7million value for reduced premature mortality - VSL (2006)

• No VSL estimates for Africa, but studies from India, Bangladesh, 
Thailand show that VSL is substantial even in developing countries

– Safety is a normal good with relatively inelastic response to changes in income

• VSL in Zambia is conservatively in the order of USD 100,000  



How does COMACO affect this?
(Malnutrition, Child Mortality, and the Value of Statistical Life)

• COMACO members ~30% of the population accessing these health 
centers, and targets those most food insecure. 

• Consider a range of impact levels:  proportion of members (and their 
families) who attain a state of food security either partial (50%) or 
complete (100%) and assume food security results in proper nutrition
Based on the these assumptions – the number of U5 deaths would have 
been 134 to 269 greater without COMACO (2008)

• The approximate Value of a Statistical Life in rural Africa is $100,000

• Value from 2004 – 2008 is between $39,000,000, $78,000,000
(Assuming COMACO coverage expands linearly from 10% in 2004 to 30% in 2008)
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Possible Effect of COMACO on HIV
• COMACO farmers need to visit town/city centers less frequently as products 

are bought and sold locally at depots and CTC’s 
• Assume one trip to the city avoided for each household, and one sexual 

encounter per trip (some many, some none)  ~30,000 households
• Average risk of contracting HIV from female to male is 1/1000 per encounter 

(Royce, 1997), while the HIV prevalence in Zambia is around 15%, while 
65.4% in sex workers in Lusaka 2004 (UNAIDS 2008)

• The direct effect of COMACO may be around 5 fewer HIV cases per year
• The indirect effect from transmission of infected husbands to wives is 1/500 per 

encounter or near certainty after 5 years - indirect effects may be much higher.
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Poacher Transformation Program (PTP)

• Overall economic benefits of the PTP exceed costs by $10,135 
to $16,178 per poacher - to ZAWA, Zambian Government, 
Communities, Safari Operators etc (Saudubray, 2007)

• There are a total of 661 transformed poachers since the 
program began

• Total economic gains from PTP of between $6,700,000 and 
$10,700,000 for the years 2001-2008 combined

• Potential lives saved not accounted for in Saudubray’s analysis 
Poachers (and fishermen) are at significant risk of being killed 
by wild animals – hippopotamus, crocodile, elephant.  56 people 
were killed by wild animals in GMA’s across Zambia in 2005



CONSERVATION FARMING
Impact on Poaching

• Food insecurity is a significant driver of poaching, as households 
turn to game meat when maize supplies are exhausted

• Conservation farming and alternative livelihoods lead to improved 
food security and higher income

• Evidence suggests incidence of poaching is going down, wildlife 
populations are generally stable or have increased in some cases

• Benefits to local and international communities accrue through 
tourism, and non-use values

• Possible costs include an increase in human/wildlife conflict 



South Luangwa National Park Visitors Survey (SLNP)

• Investigate the impact of increased wildlife 
populations on tourists’ willingness to pay 
higher entrance fees in the SLNP

• Stated choice contingent valuation 
experiment using an attribute-based model

• Respondents are offered three options with 
varying levels of these attributes

• Wildlife levels are indexed with the current 
population taken as 100 



Use-Value of wildlife to South Luangwa National Park 
visitors

• Willingness to Pay 
(WTP) values for change 
in a single attribute

• WTP increase linearly 
with population increase

• Highly Statistically 
Significant Results

• An increase of 10% in 
large mammal 
populations alone 
represents a potential 
$50,000 value to tourists 
each year

• An increases of 10% in 
all wildlife groups 
represent a value of 
around $142,000/year

• Non-use values are in 
addition to this, and likely 
to be much larger

Attribute WTP Range
(Entrance fee increase
from the current USD 25 
per day per person)

Small to Medium Animals
(per 10% increase in population)

$0.50-0.90

Large Mammals
(per 10% increase in population)

$1.60 - 2.00

Prominent Species
(per 10% increase in population)

$2.10 - 2.80

Rhinoceros Re-population
(10 breeding pair program)

$1.30 - 5.50



CONSERVATION FARMING
Impact on Natural Resources

• Potential benefits are wide ranging, but include:
• Sustainable use of agricultural plots

– Reduced deforestation as soil fertility of current plots protected
• Habitat protected, wildlife benefits

– Carbon sequestration and contribution to climate change mitigation
– Reduced flooding and erosion
– Reduced siltation of rivers

• Costs may include:
– Additional labor inputs, but this is spread across the dry season when 

opportunity costs are low
– The alternative to CF is continued degradation of soils and further 

deforestation, so the labor costs of land clearing and travel costs of distant 
plots will tend to offset the above  



Potential Impact on Carbon Stocks 
and Sequestration

• 40-60 tons/ha soil lost due to farming on hilly areas (COMACO 2007) 

• 200-300,000 Ha forest lost to agriculture annually (FAO 2001), highest 
deforestation rate of SADC nations -2.4% per annum

• 21.6% loss of woodland on the Plateau and 9.4% loss in the valley from 1989-
2002 (canopy analysis) 

• Miombo forest soils in Malawi lose 37 tons carbon in the top 1.5m after 
conversion to agriculture – around 40% reduction (Walker 2004)

• COMACO activities cover wide range of AFOLU carbon sequestration 
strategies (Conservation Farming/soils, Agroforestry, REDD)  

• Benefits could be large even at $5/ton carbon, and fungible with the advent of 
voluntary carbon markets.  Carbon markets represent a significant opportunity 
for COMACO to enhance premium prices for improved practices and provide 
short term incentives to overcome the lag time of benefits from agroforestry –
but technical assistance required to access markets



Comments/discussion
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