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EXECUTIVE SUMMARY
This report presents the results from the feasibility study of the performance of the Cocoon tree
planting technology in varying ecological and climatic conditions of Zambia. The Cocoon
Incubator was developed by Land Life Company. The study was co-designed by Land Life
Company and the Wildlife and Environmental Conservation Society of Zambia who are the lead
research organisation on this study. The feasibility study that was conducted in 5 districts of 5
provinces across Zambia sought to explore across the different agro-ecological settings the
applicability, adaptability and comprehensiveness of the Cocoon in Zambian conditions,
consequently resulting in the strengthening of the pre and post planting methodology, but also
putting in view the scalability and viability of the technology. A key output of the feasibility study
is to find suitable and sustainable means of carrying out Cocoon planting at scale in Zambia with
a cohort of various key stakeholders that range from government, to non-governmental
organisations and in the process provide recommendations for investment options in sustainable
tree planting.
The feasibility study also aims at strengthening the design, reach and socio-economic impact of
the Cocoon Tree Planting Initiative in Zambia. The Cocoon Tree Planting Initiative (CTPI) in
Zambia aims to introduce knowledge and innovative mitigation and adaptation ideas to local
Zambian communities that are experiencing the adverse effects of Climate Change using the
Cocoon planting technology and in the process provide scalable solutions for combating climate
change and land degradation that integrate innovative technologies, sustainable practices and
general awareness and education. The project aims to achieve the following target specific
impacts:
1. Build capacity of local communities in the utilization of new reforestation technologies;
2. Carry out a feasibility study of the Cocoon technology in Zambia both on impact &
commercial viability;
3. Reduce forest degradation and loss of forest ecosystems in Zambia;
4. Promote public awareness to citizens and strengthen their capacity to address climate
change.
The project plans to facilitate the development, transfer and promotion of access to affordable,
environmentally sound technologies for adaptation and mitigation that meet low-carbon and
climate-resilient development needs. The project plans to do this through a series of trainings and
skills sharing meetings in 5 Provinces and 5 districts of Zambia. The project will target local
communities with a particular focus on young people. 47% of the Zambian population is under
the age of 15, these are the leaders of tomorrow and therefore should be equipped with the
necessary skills to protect the environment.
To address the issue of forest degradation and depletion and water scarcity, the Cocoon technology
that will be used is a water efficient, biodegradable planting technology that enables the
sustainable planting of trees. This technology is therefore proposed to address the impacts of
climate change which include droughts that are often experienced in many regions around Zambia.
The target provinces to carry out the feasibility study were identified as the following:
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1. Southern Province, Mamba, Sinazongwe District. The district is home to Maamba
Collieries Limited (MCL) which is the largest coal mining company in Zambia. It also has
one of the thinnest forest covers in Zambia and the additional mining activities contribute
to high levels of carbon in the atmosphere that needs to be constantly sequestrated with the
help of trees.
2. Western Province, Sesheke District. Sesheke lies in the rainy shadow with low annual
rainfall of between 670mm and 760mm and crop growing season of between 80 and 110
days. Annual rainfall totals are low and this contributes to water scarcity issues making it
a suitable location for the Cocoon technology.
3. Eastern Province, Katete District. Katete has a tropical climate with three distinct seasons,
the cool and dry season, the hot and dry season, the hot and dry season and the hot and wet
season which spawns over a short period of time not providing adequate rainfall.
4. Central Province, Kabwe District. The precipitation in Kabwe varies 232 mm between the
driest month and the wettest month. It has a longer dry season with very little amounts of
water supply.
5. Copperbelt Province, Mpongwe District. The district boasts of good soils and is as such,
ideal for agricultural investment. The use of the Cocoon will help reduce irrigation costs
and ensure yearly agricultural practices even through the dry periods therefore boosting
livelihoods.
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STUDY BACKGROUND
Zambia has not been spared from the adverse effects of climate change and remains highly
vulnerable. Zambia's forests are declining at an alarming rate leading to poor livelihoods, increased
GHG emissions, increased droughts and a shorter and more intense rainy season in a few parts of
Zambia. Zambia has the second-highest deforestation rate in Africa, the fifth-highest in the world.
If nothing changes, Zambia will lose its forests by 2025. In 2008, the deforestation rate was
estimated at 250,000 - 300,000 hectares per year and is estimated to have increased twofold over
the last 10 years.
Loss of forest cover in Zambia has led to reduced precipitation in many regions in the country
(Southern, Eastern and Western Provinces especially). Projected climatic fluctuations using the
HADCM3 Global Climate Model (GCM) is that for 60 years from 2010 to 2070, Southern, Eastern
and Western Provinces of Zambia which fall in the Agro-ecological region I, have shown that
rainfall in the region will mostly still be below average (between 590mm (max) and 105mm (min))
with the driest years being 2014, 2044 and 2065 in that order of increasing magnitude.
Loss of forest cover in Zambia has also resulted in negative impacts on flows, water yields, and
hydro-generation, driving up the costs of electricity. Data provided by the Central Statistical Office
in Zambia revealed that the number of households connected to electricity between 2010 and 2015
increased from 554,000 to 948,000 adding more stress on the electricity grid and production
respectively. This has caused a significant economic reduction in the power potential and a spike
in electricity rates which a majority of Zambia's poor population cannot afford leaving them in
darkness and desperation which has led to an increase in the use of fossil fuels to satisfy the high
energy demand.
One of the major problems around forest loss and degradation in Zambia are the twin problems of
unplanned settlements and increasing human populations. Given the high levels of poverty and
lack of alternatives, these settlements continue to alter forest habitats through physical damage
and depletion of biological resources.
By providing over one million jobs, producing food and being carbon sinks, the forests of Zambia
could make a direct contribution to the national economy equivalent to about 4.7% of the GDP,
rising to 6.3% with the application of multiplier effects.
The economic value of forests in Zambia are broad and include but are not limited to;
1. Carbon: Carbon stocks in Zambian forests are potentially worth about $150 per ha on
average (once-off), but ranging up to $745 per ha for intact forests. Annual values of
sequestration in degraded areas are about $16-30 per ha per year (source: UNEP, 2015).
2. Water and climate regulation: Forests have positive benefits on water flows through
infiltration and contribute significantly to flood attenuation.
Reforestation is an integral part of solving the problem. Trees store Carbon Dioxide (CO2), filter
water and air pollution and preserve critical agricultural soils. However, the process of planting
trees can be very resource-intensive, consuming significant amounts of water (up to 15,000 liters
of water per tree) and investment, and often resulting in low survival rates of the trees planted.

CTPI/FEASIBILITYREPORT/2019

1

Country Context
Geographical, demographical and political context
Zambia is a landlocked country located in Southern Africa. It shares its borders with the
Democratic Republic of Congo (DRC), Tanzania, Malawi, Mozambique, Namibia, Zimbabwe,
Angola, and Botswana. Most of the country is classified as humid subtropical or tropical wet and
dry, with small stretches of semi-arid steppe climate in the southwest and along the Zambezi
valley. Rainfall patterns are the key determinants of the type and distribution of agro-ecological
regions (AER) in Zambia with the northern parts of the country (AER III, the wetter region)
receiving a mean annual rainfall of 1,000 mm and the southern parts (AER 1, the drier region)
receiving an annual rainfall of less than 800 mm (Figure 3) (ZEMA et al., 2012).

Figure 1. Agro Ecological Regions of Zambia
(Source: FAO, CFA, Zambia Branch homepage)
In 2015, according to Central Statistical Office estimates, Zambia’s population was estimated at
15.5 million and is projected to reach 23.6 million by 2030 – assuming a net population growth
rate of 2.8% per year (Figure 4) (CSO, 2017). The population in rural areas is expected to grow
from 8.2 million in 2011 to 10.1 million in 2020 and to 14.5 million by 2035, while the population
in urban areas is expected to grow from 5.6 million in 2011 to 7.8 million in 2020 and to 12.4
million by 2035 (CSO, 2017). This upsurge in population will invariably result in increased
demand for energy.
Socio-economic context and the national development plans
The Zambian economy has for the most part been experiencing positive growth with the country’s
real Gross Domestic Product (GDP) ranging from USD 12.76 billion in 2006 to USD 27.45 billion
in 2013 at an average growth rate of 4.3% per annum. In 2015, the GDP was USD 16.96 billion
CTPI/FEASIBILITYREPORT/2019
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(BOZ, 2016). The main economic activities include copper mining and processing, agriculture and
construction. However, the country’s high dependence on copper often results in the economy
being adversely affected by fluctuations in the prices of copper as was the case from 2014 to 2016
when the GDP showed a decline (BOZ, 2016). Long term economic growth prospects are in the
range of 5-6% per year. However, it should be noted that Zambia’s future economic performance
is largely dependent on the evolution of external factors such as commodities prices (copper prices
in particular), the pace of the economic diversification away from extractive industries, and the
extent and pace of the reform and fiscal consolidation programmes that would be pursued by the
Government (AEO, 2017).
Cocoon Technological Overview
The Cocoon technology is a low cost, water-efficient, biodegradable technology that enables the
sustainable and scalable plantings of trees. The Cocoon disrupts current practices in nature
restoration by completely eliminating irrigation and enhancing the survival rates and vigor of
young seedlings.
The Cocoon was developed in the Netherlands and, over the last seven years (2013-2019), has
been successfully demonstrated in varying conditions in over 20 countries, including United
States, Saudi Arabia, United Arab Emirates, Mexico, Ecuador, Spain, Kenya, South Africa, and
Australia. These plantings have confirmed the reliability of the Cocoon as a sustainable tree
planting technology and have shown that the Cocoon can help increase the survival rate of a young
tree in dry areas without using irrigation from 0-20% to 80-95% and significant savings on costs
and water use in comparison to traditional restoration practices.
Benefits and impact of the Cocoon technology
Less water
Traditional methods of establishing trees are often water-intensive, using more than 5,000 liters
of water for a single tree in one year. Comparatively, the Cocoon uses on average 25 liters of water
total and achieves survival rates of 75-95%.
Greener landscape
Planting trees makes the terrain greener and introduces an aesthetic value in the landscape. The
new vegetation will also reduce the carbon dioxide concentration (CO2) in the air and increase the
oxygen content (O2).
No chemicals and a bio-degradable product
Using the Cocoon means that no fertilizers or any other chemicals are required. In addition, the
Cocoon is made out of natural ingredients and is biodegradable, whereas irrigation introduces
plastics including plastic pipelines.
Highly scalable
The Cocoon technology is low-cost and highly scalable compared to irrigation systems. Nature
restoration and re-planting will be a good starting point for expansion into other applications
(productive trees, fodder, and highway planting). The Cocoon technology is applicable for
sustainable agriculture, and urban- and residential planting.
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How the Cocoon Works
The Cocoon technology is a 100% biodegradable incubator for young tree seedlings that is used
to plant trees in dry and degraded areas using only 25 litres of water per tree one-off. The Cocoon’s
wicking system drips small amounts of water directly to the roots of the seedling giving the tree
enough water to survive, but not so much that it becomes dependent on an external water source.
As a result, the roots of the seedling grow deep and wide, which increases the independence and
resilience of the trees.
The Process
a. The Cocoon is filled with 25 liters of water and buried subsurface with the seedling;
b. The Cocoon prevents water evaporation and weed growth;
c. Seedlings are protected from harsh rays, desiccating winds and small animals with a Shelter;
d. Wicks drip feed water straight to the roots, encouraging a deep, wide root system.
The Installation Process

55 cm
Sub-plot 3

25 cm

Sub-plot 3

m
Cocoon
25 Litres

M
M
m Process and Hole Parameters
Figure 2: Cocoon Installation
m

CTPI/FEASIBILITYREPORT/2019

4

FEASIBILITY STUDY METHOD AND ANALYSIS
In order to present a detailed and well-represented set of results, a multi-faceted study approach
was employed that incorporated the use of both social and scientific methods throughout the entire
implementation phase of the study.
The following activities were carried out in varying degrees to obtain the sought after results and
reach the intended goals of the feasibility study.
1. Capacity building & training for WECSZ staff.
The capacity building workshop was facilitated by a team from Land Life Company for the
Wildlife and Environmental Conservation Society of Zambia. The training was designed to
respond to the planning grant awarded to Land Life Company from the Swedish Development
Agency (Sida) through the Swedish Agency for Regional and Economic growth (Tillvaxtverket)
by capacitating the implementing partner (WECSZ) with the necessary skills needed to accurately
and adequately carry out the co-planned feasibility study of the Cocoon tree planting technology
in Zambia.
The overall objective of this capacity building workshop was to provide technical support and
capacity building to the Wildlife and Environmental Conservation Society of Zambia in the
Cocoon pre-planting design and strategy stages as well as the monitoring stages so as to strengthen
WECSZ’s expertise in the area of Cocoon Tree Planting so as to effectively carry out the feasibility
study and in the process position WECSZ as a legitimate and reliable partner of Land Life
Company in Zambia.
The outputs of the capacity building workshop were as follows.





Five (5) WECSZ staff’s expertise in the Cocoon pre-planting design and strategy stages,
as well as the monitoring stages, built and strengthened;
Capacity building component of the Sida funded planning grant met;
Partnership between Land Life Company and the Wildlife and Environmental
Conservation Society of Zambia strengthened;
Hands-on practical activity carried out during a technical monitoring visit to the planting
site at Munali Nickel Mine in Kafue District.

2. Conducting of consultation sessions with landowners and conservation practitioners
in the targeted planting sites.
This was meant to serve 2 purposes; the first was to help secure the tree planting sites where the
Cocoon tree planting would take place. The second, to expose locals to new reforestation
technologies and planting approaches such as the Cocoon which have the potential to positively
impact their livelihood.
3. Planting 1,000 indigenous and fruit trees using the Cocoon technology with the
participation local stakeholders and community members.
One of the major problems around forest loss and degradation in Zambia include the problems of
unplanned settlements, increased industrial activity and increasing human populations. Given the
high levels of poverty and lack of alternatives, these settlements and activities continue to alter
forest habitats through physical damage and depletion of forest resources contributing to climate
CTPI/FEASIBILITYREPORT/2019
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change. Building on this premise, it was therefore very critical and important to engage local
stakeholders and community members during the planting of the trees using the Cocoon so as to
give them a first-hand experience of innovative tree planting technologies and encourage a
newfound appreciation of trees and the value they play in balancing ecosystem processes, as well
as supporting both social and economic activities even in the most marginalized communities in
Zambia.
4. Carrying out follow-up monitoring and evaluation visits.
The monitoring and evaluation visits were intended to monitor the survival, health & growth of
the trees, the change in the attitude of the community members and the technical & commercial
feasibility of the Cocoon technology in Zambia.
The results of the M&E visits are documented in the result analysis section of this feasibility study
report.
5. Training school-going children and community members on sustainable forest
management best practices to reduce deforestation rates.
Through combined tree planting and information dissemination sessions, school-going children
and community members were made aware of sustainable forest management practices so as to
enable them to pass on the information to their fellow peers and in the process help cut down on
destructive practices within their localities. A single-paged flier was developed so as to
supplement the community member’s knowledge on the value of trees and sustainable forest
management.
6. Raise public awareness on the value of conserving trees and using them sustainably
to reduce the impacts of climate change.
Involved stakeholders are aware of the value of conserving trees and using them sustainably to
reduce the impacts of climate change, and through their platforms and networks will help in the
smooth running of planned activities, in the process optimizing the reach and impact of the project.
7. Administering of questionnaires to interested stakeholders so as to gauge the impact
potential & commercial viability of the Cocoon technology in Zambia.
This exercise helped evaluate whether it makes sense commercially and impact-wise to introduce
the Cocoon in Zambia at scale, taking into account both the learnings from the field as well as a
more general market entry study. It consisted of various stakeholder engagement points which
included private meetings with interested stakeholders in their offices where the concept of the
Cocoon was introduced to them and the results achieved so far shared with them so as to determine
the level of buy into the technology.
Focus group discussions with the community members that were present during the Cocoon tree
planting sessions in the 7 districts were facilitated so as to gain feedback from them with regards
to the effectiveness of the Cocoon technology and whether or not the growth of the tree in the
Cocoon incubator met their expectations.
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8. Facilitating a stakeholder’s consultation workshop.
The stakeholder consultation workshop aimed to further evaluate through interactions with a wide
representation of key players in the area of forest conservation whether it makes sense
commercially and impact-wise to introduce the Cocoon in Zambia at scale. The workshop had a
representation of stakeholders from various organisations and community groups.
This interaction was supplemented by a questionnaire that put into considerations the following
frameworks respectively;
1) Technology competitive landscape;
2) Cocoon Tree Planting Initiative socio-economic impact: Contribution to the UN
Sustainable Development Goal framework, focusing on SDG 13 (Climate Change), SDG
15 (Life on Land) and any potential other goals;
3) Commercial viability of Cocoon technology in Zambia: market scoping & Business Model
Canvas.
8.1 Objectives of the consultation workshop:
Objective 1: To share and provide in-depth information about the Cocoon technology, it’s history
and the results of its current performance in the Zambian climatic landscape;
Objective 2: To engage key stakeholders and discuss key issues with respect to the potential socioeconomic impact and commercial viability of the Cocoon technology in Zambia.
On the commercial front, The Wildlife and Environmental Conservation Society of Zambia
evaluated the outcome of the stakeholder consultation workshop with the following expected
outcomes. If the outcome was positive the involved parties would pitch to other local communities,
businesses or government agencies the possibility of engaging in collaborative efforts to upscale
reforestation activities across the country using the Cocoon technology. In the extremely positive
case that the overall perception of the technology and its performance was impressive, Land Life
Company could possibly consider opening a Cocoon production plant in Zambia that could cater
to the Zambian and Southern African Market.
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ALTERNATIVES AND OTHER TREE PLANTING OPTIONS
Traditional Tree Planting
For a long time, forest restoration efforts in Zambia have been carried out using traditional tree
planting methods that in some instances incorporate indigenous knowledge that has been gathered
over a long period of time. These techniques are usually area and tribe specific. Despite the
traditional tree planting method being used for a long time, it involves constant and almost daily
irrigation and which is labour intensive. And the survival rate of the tree seedlings is usually low
ranging from 15 to 25%.
Seed Balls
Seedballs Kenya has pioneered a method of mass-producing seedballs for low cost and efficient
reintroduction of trees and grass species into degraded areas in Africa. This method is now being
practiced in a selected number of areas in Zambia by a local organisation.
Seedballs are inexpensive and can be easily dispersed over large areas which are often hard to
reach. The structure of the seedballs protects the seeds from predators and the sun until the
appropriate natural environmental conditions trigger germination. The seedballs are planted by
simply throwing the seeds at any place in the area and waiting for them to grow. Direct seeding
reduces transplant shock and helps the young trees grow stronger roots which in turn helps them
grow into stronger trees.
Using seedballs, the reintroduction of tree species that have been partially or completely removed
from their original environments is as natural a process as can be undertaken

Figure 3. Seedballs Appearance and
Planting Process (Source: Seedballs Kenya)

Figure 4. Traditional Tree Planting (Source:
WECSZ Mafinga CEPF)
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PERFORMANCE AND COST-BENEFIT EVALUATION
A rigorous analysis method was implemented to examine and evaluate the Cocoon technology’s
effectiveness and to demonstrate the Cocoon’s feasibility, economic practicality, social
desirability and eco soundness of introducing the Cocoon technology at scale in Zambia.
The performance and cost-benefit evaluation consisted of a diverse set of tools necessary to feed
into the study. These tools included;
1. A well-rounded pre and post-planting strategy developed with the assistance of Land
Life Company. The strategy was developed as a means of aiding the Cocoon tree planting
process and by ensuring optimum performance of the Cocoon and notable survival and
growth of the tree seedlings;
2. The use of the Business Models Canvas to address the economic practicality of the
Cocoon technology;
3. A key informant interviews and questionnaires to address the social desirability eco
soundness of the technology.
Pre – Planting Strategy
The development of a pre-planting strategy when using the Cocoon technology in forest
restoration and agroforestry efforts is the first step in ensuring that the tree seedlings that will be
planted with the Cocoons have a better rate of survival. The strategy requires prior onsite and
offsite (desktop) assessments to determine hydrological data, weather data, soil information
(nutrients, salinity levels, water storage capacity).
Gathering this type of data is necessary to create a planting design. This design includes a detailed
account of which mix of species to plant, what combination of trees and shrubs and grasses are
present (taking into account issues like non-invasive species and those resilient species expected
to thrive in the future climate).
The design optimizes tree spacing with reference to soil evaporation losses and tree transpiration
in relation to groundwater recharge, as determined by rain infiltration and surface runoff. This also
includes plant positioning by fine-tuning planting density and configuration accounting for spatial
variation in soil properties (i.e. water availability and nutrient status), slope and orientation to the
sun, and below ground hydrology. Not forgetting Soil analysis (organic carbon, texture) and
current vegetation cover.
The planting design further helps in deciding what are the minimum measures required to enhance
a planting project’s success. Such measures include the use of a Cocoon, applied protection against
desiccating winds, heat stress, insects and grazers (e.g. fencing, bio-repellents), soil & water
conservation measures (e.g. subsoiling, contour trenching, terraces, erosion control) and
determining the best planting window and seedling condition.
The planting design on how to carry out planting and monitoring; track trees, how the GPS
coordinates of each tree are logged upon planting. How to track performance using the following
measures:
a. Tree performance/biomass growth by analyzing sun light reflectance, converted in i.e.
NDVI;
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b. Tracking of hydrological data; precipitation, evapotranspiration, groundwater and soil
moisture;
c. Digitized inventory map/Ortho imagery of a field with a synthesis of field characteristics,
plants counted, plant height (mean, median, mode) per plot / row;
d. Assess biomass production and tree health status.
WECSZ Planting Strategy Value Strategy
The following planting strategy was adopted by the Wildlife and Environmental Conservation
Society of Zambia during the feasibility study. The approach was developed after a technical
capacity building workshop that was held in Lusaka and facilitated by Land Life Company. The
strategy is adapted from Land Life Company’s technology overview.
Step 1:

Figure 5. PrPS – Ground Observations
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Step 2:

Figure 6. PrPS – Scientific and Desktop Research

Step 3:

Figure 7. PrPS – Local Knowledge
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Post – Planting Strategy
The post planting strategy helps to keep up with the growth and survival of the trees through
periodical monitoring that reflects tree establishment and growth using a paper-based tool that
captures information such as species type, tree size, vigor, planting season, soil conditions and
slope orientation. This information is then fed into an excel database after which the data is
synchronized with the Land Life database.

Figure 8. PoPS – Local Knowledge
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PRELIMINARY AREA SPECIFIC SOIL SAMPLING AND ANALYSIS
Interpretation of the Soil Analysis
The SGS Report has fifteen (15) entries (Lab numbers 119-146-23 to 119-146-37) of soil analysis
results on a range of soil fertility parameters. A copy of the results is attached for your easy
reference to following the interpretations.
An interpretation of the soil chemical analysis is given below for individual chemical soil fertility
parameters based on comparison with critical values considered to indicate the chemical fertility
status of soil for arable cropping.
Soil reaction (pH). The soil samples range from strongly acid (pH 4.0 – 5.0) to alkaline (pH 6.5 7.0). Samples from the dry area of Maamba are expected to be alkaline and that is consistent with
these results.
Soil Organic Matter Content. The organic matter content of all soils is low. High organic matter
content is especially desired in light soils (Sand and Loamy Sand textures) in order to improve
water and nutrient retention capacity. All soil samples are Sand or Loamy Sand except samples
119-146-35, -36 and -37 which are Clay Loam from Maamba, Sinazongwe District.
Plant Available Phosphorus (P). Phosphorus (P) in all samples except in samples 119-146-23
(Katete), - 24 (Katete), -25 (Katete), -30 (Mpongwe) and -33 (Sesheke) is below levels considered
adequate for optimal arable cropping. Fertilization with phosphate fertilizer would be required
with cropping and tree planting.
Potassium (K). Potassium is deficient in all samples except samples 119-146-24 (Katete), -34
(Sesheke), -35 (Maamba), -36 (Maamba) and -37 (Maamba) where it is adequate. Heavy dressings
with potassium fertilizers would be required with cropping and tree planting.
Other Exchangeable cations (Ca, Mg and Na). The soil analysis results indicate that Ca and Mg
are adequate and the ratio between Ca: Mg within a reasonable normal range. Sodium (Na) levels
are low, which is desirable. The seemingly elevated levels of Na in the three alkaline samples from
Maamba (119-146-35, -36 and -37) are also with the safe levels for arable cropping and tree
planting.
Sulphur (S). Sulphur is deficient in all samples except in the three alkaline samples from Maamba
(119-146-35, -36 and -37) where it is adequate. For optimal arable cropping, S would have to be
applied and the requirement can be easily met from the application of compound fertilizers
containing high S amounts.
Micronutrients (Cu, Fe, Mn, Zn and B). Boron (B) is below levels considered adequate for most
crops. Application of B will be required, especially for high B-requiring crops such as cotton.
Zinc (Zn) is deficient in all samples except in samples 119-146-28 (Kabwe), -30 (Mpongwe) and
-36 (Maamba). Deficient soils will probably need the application of Zn fertilizer, especially for
cereals.
Copper (Cu), manganese (Mn) and iron (Fe) are probably adequate and incidental additions
through the application of compound fertilizers and pesticides would meet crop requirements.
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Figure 9. Soil pH Analysis
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Figure 12. Soil Organic Matter Analysis
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AREA SPECIFIC COCOON PERFORMANCE RESULTS
To gain a detailed understanding of the Cocoon’s performance in Zambia’s varying climatic
conditions, the Cocoon was tested in five districts. The following chapter presents the findings
from all 5 districts with results from 3 months after the trees were planted using the Cocoon
technology.
KATETE DISTRICT
Planting Location
The Cocoon tree planting in Katete took place at Kazulabowa Primary School. The School is
located at the foot of the Mphangwe hills and boasts of a beautiful an open plain-like terrain with
scattered tree growth and a diverse insect population. The School houses 400 pupils and has an
active Chongololo Environmental Conservation Club.
Location Profile
Katete district is tucked in between Chipata and Sinda districts in Eastern Province and in close
proximity to the Mozambican border to the south.
Hydrological Data
In Zambia, aquifers can be broadly categorized into three groups:




Aquifers where groundwater flow is mainly in fissures, channels and discontinuities, which
are subdivided into highly productive and locally productive aquifers;
Aquifers where intergranular groundwater flow is dominant; and
Low yielding aquifers with limited potential.

Groundwater is of much more restricted occurrence in the crystalline basement rocks which are
the dominate rock types in Katete district. Consequently, water availability is a more significant
problem in the area. Nonetheless, groundwater is present within fractures and joints in the
basement rocks and within the weathered overburden, which is typically of the order of 10–15 m
thick, but up to 30 m in places.
Climate Data
There are three distinct seasons: the warm rainy season from November to April, the cool dry
season from May to August, and the hot dry season from September to October. Annual rainfall
ranges from 800 to 1,000 mm, approximately 85% of this rainfall falls during the four wettest
months, i.e. December to March. In the valley areas, the rainy season tends to begin and end earlier
than elsewhere. The mean temperatures vary between 15º and 18ºC during the coldest months
(June and July) whilst the hottest months have a mean temperature of between 21º and 26ºC
(September and October).
Soil Information
The arable soils of Katete fall into three main categories:
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Yellowish sandy soils (Sandveldt or Acrisols), which are the most common in the
Province. These soils are light and easy to till but are low in nutrients and water holding
capacity. They tend to form a hard pan at certain depths.
Red clays or red brown loams (Luvisols) found near Chipata (within 50 km), between
Petauke and Nyimba, and in smaller areas near Seya and Vulamukuko in Katete District.
These soils are heavy, difficult to till by hand, but rich in nutrients and have a good waterholding capacity.
Valley sedimentary soils, a complex of pale sands, grey-brown alluvual soils and dark grey
clays, found in the Luangwa Valley. These soils have developed through deposition of soil
by the rivers. They are often poorly drained and in the valley/ escarpment zone only about
3% of the land area, mostly bordering tributary streams, is suitable for upland crops. A
further 2% may be suitable for swamp rice production, taking the Lupande Game
Management Area as an example.

Project Information
The Cocoon tree planting exercise at Kazulabowa Primary School took place on 14-08-2019. The
activity saw a total of 45 participants take part in the tree planting. Of the 45 participants, 30 where
school-going pupils from the same school and the rest were community members drawn from
community groups, governmental and non-governmental institutions within the district. WECSZ
worked closely with the Ministry of Lands and Natural Resources through the Forestry
Department in Katete.
Planting Narrative
A total of 250 trees were planted with the use of the Cocoon technology while 50 trees served as
a control on separate sub plot. There were a total of 5 subplots on the 30 x 50m planting site set
aside for the project. There were a total for 4 different tree species that were planted on the site.
The tree species were assigned codes for easy entry into the planting tool developed to collect data
for the Land Life data base. The tree species segmentations was as follows;
Table 1. Tree Species and Plot Layout Summary - Katete
KATETE DISTRICT
SUB
PLOTS
Sub Plot 1
Sub Plot 2
Sub Plot 3
Sub Plot 4
Sub Plot 5

TREE SPECIES + CODE

Lemon [LN]
Khaya Nyasica [KN]
Leucaena leucocephala [LL]
Waterberry [WB]
Waterberry [WB], Khaya Nyasica [KN]
Total Number of Trees Planted

TOTAL NUMBER
PLANTED
52
50
50
50
50
250
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RESULTS SUMMARY

Figure 15. District Result Summary - Katete
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MAAMBA, SINAZONGWE DISTRICT
Planting Location
The Cocoon tree planting in Maamba took place at Mweela Primary School. The School is located
at the entrance to Maamba district within the vicinity of Mweela Village. The School houses close
to 500 pupils and has an active Chongololo Environmental Conservation Club.
Location Profile
Maamba is a coal mining town located in the Southern Province of Zambia. The town is located
about 250 km from the country’s capital city, Lusaka, and has a total population of approximately
13 000 residents. Maamba is situated near the Lake Kariba.
Hydrological Data
Sinazongwe district is located in the Southern Province. The province is bordered by the Kasaya
River, a minor tributary of the Zambezi, to the west, the Zambezi to the south, Lake Kariba to the
east and the Lower Kafue River to the north. Sinazongwe district lies entirely in the Zambezi river
basin. The Kafue Catchment covers 46 % of the total area of the Province (85,150 km2). 51 % of
the total area is part of catchments that drain directly into the Zambezi River, and the remaining 3
% are covered by Kariba Lake.
Climate Data
Like for most of Zambia the climate in the Sinazongwe district can be described as humid
subtropical, with dry winters and hot summers, corresponding to Class Cwa according to the
Köppen - Geiger classification. The Zambezi Valley experiences a hot, semi-arid Steppe climate
with higher temperatures and lesser rainfall (Class Bhs). Due to the combined effect of low latitude
(16 – 18°S), continental position and high elevation above sea level, the climate shows the
combination of a clear division into a dry and a rainy season, the predominance of the diurnal
cycle over the seasonal, and large daily ranges of temperature. Commonly three seasons are
distinguished: Rainy season – a warm wet season from November to April; Cold season – a mild
to cool, dry season from April to August; Hot season – a hot and dry season from September to
November.
Soil Information
The soil types classified as acrisol, luvisol, lithosol and arenosol are dominant in the Southern
Province. Gleysol, vertisol and fluvisol form less common soil units. Generally, a good correlation
between soil units and the geological main subdivision can be observed. In Maamba, the clay-rich
vertisols can be found.
Project Information
The Cocoon tree planting exercise at Mweela Primary School took place on 20-08-2019. The
activity saw a total of 55 participants take part in the tree planting. The participants constituted of
member of the feeder community in Mweela Villages, pupils from Mweela Primary School and
community leaders and a headman from Mweela Village. WECSZ worked closely with the
Ministry of Lands and Natural Resources through the Forestry Department in Maamba who carried
out an excellent job putting in place the ground work.
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Planting Narrative
A total of 250 trees were planted with the use of the Cocoon technology while 50 trees served as
a control on separate sub plot. There were a total of 5 subplots on the planting site set aside for the
project. There were a total for 4 different tree species that were planted on the site. The tree species
were assigned codes for easy entry into the planting tool developed to collect data for the Land
Life data base. The tree species segmentations was as follows:
Table 2. Tree Species and Plot Layout Summary - Maamba
MAAMBA, SINAZONGWE DISTRICT
SUB
PLOTS
Sub Plot 1
Sub Plot 2
Sub Plot 3
Sub Plot 4
Sub Plot 5

TREE SPECIES + CODE

Lemon [LN]
Faidherbia Albida [AC]
Mango [MG]
Papaya [PP].
Faidherbia Albida [AC]

TOTAL NUMBER
PLANTED
50
50
50

Total Number of Trees Planted

50
50
250

RESULTS EVALUATION

Figure 16. District Result Summary - Maamba
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SESHEKE DISTRICT
Planting Location
The Cocoon tree planting in Sesheke took place at Katima Primary School, in the Katima Mulilo
community. The School is located a few meters from the Zambia-Namibia border.
Location Profile
Located on the southern end of Western Province, Sesheke shares international boundaries with
Namibia to the south and Angola to the west. It shares district boundaries with Kaoma, Sioma,
Senanga, Mulobezi and Mwandi districts. The district covers 11,252 square kilometres.
Hydrological Data
The aquifers in Sesheke are primarily in unconsolidated sands with low to moderate productivity.
They consist of Quaternary alluviums, which typically have direct recharge from rainfall and
recharge from rivers and the Tertiary sediments of the Kalahari Group. The Kalahari Group aquifer
comprises 20 to 40 m of unconsolidated sands, which are usually unconfined. Flow and storage is
intergranular. The water table is usually at a depth of about 10 to 20 m below ground surface, but
sometimes as much as 30 m deep. Yields of 0.2 to 5 l/s are obtainable. The water from this aquifer
is sometimes brackish and recharge is largely directly from rainfall.
Climate Data
Sesheke experiences tropical climate with a single rainy season from November to March.
Minimum temperatures are experienced in June, July and August and frost has on several
occasions affected growth of fruit trees such as bananas, guava, mango and cashew nuts.
The district’s lowest temperature recorded in recent years is -4C while the highest so far has been
40.6C. Sesheke lies in the rainy shadow with low annual rainfall of between 670mm and 760mm
and crop growing season of between 80 and 110 days. Annual rainfall totals greatly vary from
year to year
Soil Information
Western Province has extensive hydromorphic soils and soils in colluvial and terrace deposits.
Soils in the Zambezi alluvium being fine-textured or medium and coarse-textured are also
widespread. Dambos on the other hand occur in varying proportions within the Barotse sands area.
Linear dambos are frequent in the loamy yellow soil areas east of Kaoma and there are many large
circular dambos and lagoons in the podzol areas east of Mongu. Elsewhere in the province,
including in Sesheke, dambos are generally far apart.
Project Information
The trees were planted on 23-08-2019 involving a total of 50 participants from within and around
Sesheke district. Other participants and stakeholders were drawn from institutions such as Ike
Nursing School, Powering Young Initiative – a local Youth-Led NGO, The Zambia Prisons
Service and Katima Primary School.
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Planting Narrative
A total of 250 trees were planted with the use of the Cocoon technology while 50 trees served as
a control on separate sub plot. There were a total of 5 subplots on the planting site set aside for the
project. There were a total for 5 different tree species that were planted on the site. The tree species
were assigned codes for easy entry into the planting tool developed to collect data for the Land
Life data base. The tree species segmentations was as follows:
Table 3. Tree Species and Plot Layout Summary - Sesheke
SESHEKE DISTRICT
SUB
PLOTS
Sub Plot 1
Sub Plot 2
Sub Plot 3
Sub Plot 4
Sub Plot 5

TREE SPECIES + CODES

Lemon [LN]
Faidherbia Albida [AC]
Guava [GU]
Mango [MG]
Mululu [ML]
Total Number of Trees Planted

TOTAL NUMBER
PLANTED
50
50
50
50
50
250

RESULTS EVALUATION

Figure 17. District Result Summary - Sesheke
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KABWE DISTRICT
Planting Location
Mpima Forestry is located in Kabwe, the principal town of Zambia’s Central Province. The forest
reserve is located in the vicinity of latitude 14 26’ South and longitude 28 29’ east.
Location Profile
Kabwe is situated along the Great North Road, about 139km north of Lusaka and about 55km
from Kapiri-Mposhi in the north. Kabwe is situated on the so- called central plateau system at
altitudes of 1,207m above sea level. The topography has a dominant gradient from southwest to
northeast at an average slope of approximately 4m/km.
Hydrological Data
Kabwe depends mostly on water from the major river, the Mulungushi River. Other rivers are
Chitakata, Kalonga and Munga which are a source of fresh water for household and agriculture
use. The water bodies are mainly recharged by the rains and irrigation of plants is dependant on
water provided by the water utility company, Lukanga Water and Sewage Company and ground
water.
Weather Data
The average total annual rainfall in Kabwe ranges between 750 – 1000 mm per annuum. Most of
the rainfall occurs between October and April, with December and January as the wettest months.
Due to the high temperature prevailing in the area, evapotranspiration is very high and exceeds
precipitation. The mean annual temperature of Kabwe is 20.8 C. The hottest month is October
with an average temperature of 23.9 C whereas July represents the coldest month with an average
temperature of 15.8 C.
Soil Information
The soils at Mpima are predominated by the lixisols. These soils have a higher base saturation and
accordingly somewhat a stronger structure than normal acrisols but slaking and caking of the
surface soils is still one of the problems. The moisture holding properties of lixisols is slightly
better than of ferralsols or acrisols with the same content of clay and organic matter. Generally,
lexisols are characterised by the following;




Soil acidity,
Low soil organic matter,
Low general soil fertility and soil degradation.

Project Information
The trees were planted on 23-08-2019 involving a total of 50 participants from within and around
Mpima community and the nearby compounds. Other participants and stakeholders were drawn
from institutions including Mpima Forestry Department, the Church, the Zambia Correction
Services (Mpima Prisons Facility), Schools and the health sector. Experts from Mpima Forestry
Department in Kabwe district took on the organizing role with a Kabwe based WECSZ Branch
Education Officer. The planting session commenced with an in-depth unpacking of the Cocoon
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technology, its purpose and a demonstration of how to plant a tree using the technology to the
participants by a team of 4 from the Wildlife and Environmental Conservation Society of Zambia
(WECSZ), Lusaka Zambia.
Planting Narrative
A total of 250 trees were planted on the selected plot at Mpima Forestry with a spacing of at least
3 meters apart. The plot was further sub-divided into 5 Sub-plots, each Sub-plot consisted 50 tree
seedlings. Soil samples were collected from each sub-plot which were sent to the lab for analysis.
This was meant to build an understanding of the soil nutrient contents for each sub-plot.
A total of 5 different tree species were planted with a single tree species dominating a particular
Sub-plot in 4 of the sub-plots. The Sub-plot 5 was used as a control comprising a mix of all the 5
tree species. The control Sub-plot had trees planted without the cocoon technology but by the
ordinary traditional tree planting method. This meant providing the normal stewardship required
after tree planting such as watering almost every day. The distribution of the species is given in
the table below:
Table 4. Tree Species and Plot Layout Summary - Kabwe
KABWE DISTRICT
SUB
PLOTS

Sub Plot 1
Sub Plot 2
Sub Plot 3
Sub Plot 4
Sub Plot 5

TREE SPECIES + CODE

Lemon (LN) & Afzelia Quanzesis (AQ)
Avocado (AV) & Afzelia Quanzesis (AQ)
Pine (PN) & Afzelia Quanzesis (AQ)
Leucaena (LL) & Afzelia Quanzesis (AQ)
LN, AV, PN, AQ & LL
Total Number of Trees Planted

TOTAL NUMBER
PLANTED

50
50
50
50
50
250

The plot had a distribution of various indigenous shrubs and few tree species growing in doted
portions. The soils of Sub-plot 4 were characterized by darkish brown soils mixed with stones.
Insects and ants were observed on site with short growing grasses. Adjacent to the plot is situated
a plantation for Melina established by the forestry department. Portions of Sub-plot 1 had termite
mounds in some clay soils.
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RESULTS EVALUATION

Figure 18. District Result Summary - Kabwe
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MPONGWE DISTRICT
Planting Location
Kaloko Trust is a community institution that works in Luansobe/Kashitu, a remote rural area in
the Copperbelt Province of Zambia.
Location Profile
Kaloko trust lies 250km north of Zambia’s capital, Lusaka and its population of approximately
37,000 is spread over small farms across 1,200 square kilometres. The nearest city, Ndola, lies
about 70km North East from the Kaloko trust campus.
Hydrological Data
The project site, Kaloko trust, is situated in agro-ecological zone III of Zambia which is a high
rainfall belt of Zambia. The hydrological system is highly influenced by rainfall patterns that reach
1000mm per annum (Stan Chisinga, 2017). Underground water is the most reliable source of fresh
water at Kaloko trust. This is accessed through boreholes drilled at and in communities around
Kaloko trust.
Weather Data
Like most parts of Zambia, the climate of the area within which Kaloko is situated, based on
temperature and rainfall, is characterised by three distinct seasons: hot dry season (September–
November), hot wet season (December–April) and cool dry season (May–August). The
temperatures vary from 18 °C in winter to about 30 °C in summer (Rao and Acharya 1981). The
lowest temperatures usually occur in June/July while the highest temperatures occur in October.
The average annual rainfall is about 1200 mm (Rao and Acharya 1981).
Soil Information
The area in which Kaloko trust is situated has predominant soils which are acrisols and some
ferralsols developed under conditions of high leaching intensity. These types of soils are mostly
found in Agro-ecological zone III of Zambia. Water easily percolates through the soils of the area
and the soils moisture is quickly lost.
Project Information
The trees were planted on 20-08-2019 involving a total of 50 participants from within and around
Kaloko community and the nearby villages of Luansobe and Kashitu in Masaiti district. The
stakeholders and participants included school-going children, teachers and local farmers. 5 staff
of Kaloko Trust Zambia organized the planting site and the community members to participate in
the tree planting exercise and participated in planting. The planting session commenced with an
in-depth unpacking of the Cocoon technology, its purpose and how to plant a tree using the
technology to the participants by a team of 4 from the Wildlife and Environmental Conservation
Society of Zambia (WECSZ), Lusaka Zambia.
Planting Narrative
A total of 255 trees were planted on the selected plot with a spacing of at least 3 meters apart. The
plot was further sub-divided into 5 sub-plots, each sub-plot consisted 50 trees seedlings.
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A total of 4 tree species were planted with a single tree species dominating a particular sub-plot in
4 of the sub-plots. The 5th Sub-plot was used as a control comprising a mix of all the 4 tree species.
The control sub-plot had trees planted without the cocoon technology but by the ordinary
traditional tree planting method requiring the normal stewardship required after tree planting such
as watering almost every day. The distribution of the species in given in the table below:
Table 5. Tree Species and Plot Layout Summary - Mpongwe
MPONGWE DISTRICT
SUB
PLOTS
Sub Plot 1
Sub Plot 2
Sub Plot 3
Sub Plot 4
Sub Plot 5

TREE SPECIES + CODE
Lemon (LN)
Avocado (AV)
Pine (PN)
Afzelia Quanzesis (AQ) & Entandrophragma
delevoyi (ED)
LN, AV, PN, AQ & ED
Total Number of Trees Planted

TOTAL NUMBER
PLANTED
50
50
50
55
50
255

The surrounding area is dominated by whitish sandy-loamy soils as well as brownish grey soils
with aunt hills close by. The plot had a fair distribution of various indigenous shrubs and tree
species growing nearby in doted portions. There was also an existence of much grass and insects
such as grasshoppers and black ants. The largest portion of the planting plot was previously used
for maize crop cultivation and had some portions such as Sub-plot 4 with dispositions of animal
manure from the nearby piggery.
RESULTS EVALUATION

Figure 19. District Result Summary - Mpongwe
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ENVIRONMENTAL AND SOCI-ECONOMIC IMPACT OF THE COCOON
TECHNOLOGY IN ZAMBIA SUMMARY
Climate change forces drastic changes to livelihood strategies. Therefore, in order to define the
system boundaries of the socio-economic impact of the Cocoon technology, the study adopted a
stakeholder-focused model of data collection.
The socio-economic analysis was based on data captured from a series of key informant interviews
and a consultation workshop for forest conservation stakeholders that have operations in
communities across the entire Zambian landscape and working with a wide spectrum of people
groups.
The following is a summary narrative of the key findings from these engagement meetings:
1. The nature and proven positive performance of the Cocoon technology in a select number
of landscapes across Zambia has a high potential to contribute to the development of the
local communities in Zambia and contribute towards the reduction of poverty by providing
opportunities for economic diversification, that is, a switch from total dependence on cash
crops such as maize that rely on rainfall availability which has been scare for the past 2
rainy seasons, to fruit species that have proven to perform well in the Cocoon and have
market demand for their trade.
2. The Cocoon technology positively contributes to the attainment of a number of Sustainable
Development Goals (SDGs) beyond SDGs 13 and 15 - Climate Action and Life on Land
respectively. The other SDGs include 1 (No poverty), 3 (Good health and wellbeing), 6
(Clean water and sanitation), 9 (Industry, innovation and infrastructure) and 17
(Partnerships for the goals).
3. As a result of the positive performance index of fruit trees in the Cocoon, the technology
has a high potential to impact the health status of many community members in Zambia by
providing a fruit-based livelihood and food security to feed poor and growing
communities. Through growing of orchards, the nutritional index of communities that use
the Cocoon technology in their tree planting efforts is expected to increase as well.
4. The project is further expected to increase the resilience and adaptive capacity of
communities by scaling up mitigation and adaptive measures required to marginalize the
extent and scope of regional climate change through the development of mechanisms to
cope with adverse climatic conditions.
5. When the trees that have been planted using the Cocoon Technology are at full maturity,
the technology will facilitate and encourage communities engage themselves into
alternative livelihood activities such as bee keeping and charcoal production.
6. The low-cost nature of the Cocoon technology has proven to save on labour costs and water
demands compared to the already existing large-scale tree planting methods being used.
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COMMERCIAL VIABILITY OF THE COCOON IN ZAMBIA SUMMARY
The feasibility study aimed at analysing the commercial viability of the Cocoon technology in
Zambia. A strategic management tool known as the ‘Business Model Canvas’ (BMC) was adopted
to ensure that the assessment of the applicability, viability and scaling-up potential of the Cocoon
technology in Zambia was conducted from a holistic view taking into consideration key
stakeholder contributions and a general market analysis. This chapter outlines and summaries
different components forming the Cocoon technology business model for Zambia.
The bulk of the commercial viability findings were based on selected information from:
1. The pre-feasibility study;
2. Feedback from a stakeholder consultation workshop and;
3. A go/no-go analysis based on information from desktop review of documents and the
Cocoon baseline study carried out in the 5 districts.
Cocoon Business Model Composition Identification
The following section presents a summary business model composition for upscaling the Cocoon
initiative in Zambia.
OFFERING
Key Partners
Key partners for the Cocoon Tree Planting initiative in Zambia comprises of the following
organisations;
1.
2.
3.
4.
5.
6.
7.
8.

Forestry Department; Ministry of Lands and Natural Resources
Food and Agricultural Organisation of the United Nations
ZESCO
Community Based Organisations
Zambia National Farmers Union
Local and International NGOs working in the area of forest conservation
Private companies working in farming and forest-related activities
Mining Corporations (Maamba Collieries Limited, First Quantum Minerals)

Key Activities
Key activities for the Cocoon Tree Planting initiative in Zambia business model include;
1.
2.
3.
4.
5.

Raising awareness through community meetings and media advertisements
Carrying out capacity building workshops with potential implementing partners
Bulk purchase of Cocoons for local distribution
Setting up a Cocoon production plant in Zambia
Field visits to already existing Cocoon demonstration plots to prove the technology’s
feasibility

Key Resources
Key resources required for the Cocoon Tree Planting initiative in Zambia business model include;
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1. Financial resources – start-up capital is required for the initial equipment purchases and
logistical needs
2. Recruitment of a local expert team to constitute the Secretariat. Experts must be
professionals with a proven track record in the areas of economics, soil science,
engineering, policy and government relations, community engagement, climate change
and forestry.
3. Customary land for secure large scale plantings and factory setup
4. Large nurseries providing high quality tree seedlings
5. Local labour force for the hands on work
PROPOSITION
Value Propositions
The value propositions for the Cocoon Tree Planting initiative in Zambia business model include;
1. The Cocoon technology offers an opportunity to present a viable solution for climate
change mitigation and adaptation leading to GHG emission reduction
2. Economic value – Through the planting of fruit trees with the technology, local
communities can reap the economic benefits that come from selling the fruits once they
are mature thereby increasing the economic status of even the most marginalized
3. Biodiversity conservation – the protection of endangered flora and fauna species
4. Curbing the deforestation and land degradation rates
5. Increasing water conservation and improving water availability
CUSTOMERS
Customer Relationships
Channels to build customer relations for the Cocoon Tree Planting initiative in Zambia business
model include;
1. Providing sales and support services as well as dedicated teams for customers with large
scale projects
2. Through the hosting exhibitions at different environmental and landscape management
platforms
3. Carrying out a nationwide tree planting program that incorporates education sessions on
the effects of climate change and how the Cocoon could potentially help mitigate and adapt
4. Multi-stakeholder dialogue
Channels
Channels to reach customers include:
1.
2.
3.
4.

Media
Public lectures
Creation of information centres
Working with District Forestry Associations and Forest Farm producer groups
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Customer Segments
The Cocoon Tree Planting initiative in Zambia business model has the following customer
segments:
1.
2.
3.
4.
5.
6.
7.

Local and International Non-Governmental Organisations
Government departments working in forest conservation and agroforestry
Community-Based Organisations
Commercial and subsistence farmers
Individuals
Academics
Traditional Leaders

Cost Structure
The segmented costing scheme is designed to target different institutions and individuals with
different financing capacity. The cost will be based on per unit order or bulk purchase:
1.
2.
3.
4.

Local and International NGOs
Government
Educational institutions
Private individuals

Revenue Stream
The possible revenue streams for the Cocoon Tree Planting initiative in Zambia business model
include the following:
1.
2.
3.
4.

Donor financing
Local in-kind contributions
Government grants
Community contributions

CTPI/FEASIBILITYREPORT/2019

49

OUTLINE OF PROJECTS, PROGRAMMES AND INVESTMENT OPPORTUNITIES
FOR THE COCOON TECHNOLOGY IN ZAMBIA
In order to successfully scale up the distribution and adoption of the Cocoon technology in Zambia,
there is need to develop and document a Cocoon Upscaling Prospectus (CUP) that comprises of a
series of programmes and projects implemented across Zambia, more especially in districts where
the Cocoon has presented a positive performance index. All the suggested programmes and
projects by stakeholders must align themselves with Zambia’s forestry development plans and
with Land Life Company and WECSZ’s strategic plans.
The following section presents possible programmes and projects that will be hosted by various
stakeholders in the priority areas where the Cocoon technology has presented a positive
performance index. The programmes and projects under the Cocoon Upscaling Prospectus (CUP)
have been summarized and documented in the subsequent tables in this section.
Scaling up the Cocoon Tree Planting Initiative in Zambia (CUP)
To upscale the Cocoon Tree Planting Initiative in Zambia, there is need to adopt a collaborative
approach amongst key stakeholders that have forest conservation embedded within their strategic
plans. The programmes/projects proposed in this section are aimed at strengthening the use of the
Cocoon even in the most isolated communities within Zambia. Collecting these
programme/project proposals will contribute to the development of a portfolio of high-impact,
bankable projects that incorporate the use of the Cocoon in other social and environmental
activities that the stakeholders may be currently running.
The following are commitments CTPI received from key stakeholders to upscale the Cocoon tree
planting initiative in Zambia. The commitments save as a base for scaling up the CTPI in Zambia.
Table 6. CUP project/programme description FAO
CUP Programme/Project Details
Implementing Organisation name

Food and Agriculture Organisation of the
United Nations

Implementing Organisation focus areas

Supporting sustainable charcoal value chain

Programme/Project Name

Forest and Farm Facility

Type of Programme/Project

Community Empowerment

Programme/Project Descriptive Summary

Supporting sustainable charcoal

Technology being used

Cocoon

No. of Cocoons required

To Be Advised

Other Project/Programme Stakeholders

Forest Department

Project Site

Choma, Southern Province

Implementation Time Frame

2018 – 2022
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Total Project/Programme cost

5 million USD

Secured financing

Yes

Financing gap /Options discussed

-

Financing structure

Support partner

Risks & Mitigation

-

Contact Persons/Details

Vincent Ziba
National Facilitator – Forest and Farm
Facility Programmes
E: vincent.ziba@fao.org
T: +260977 210382

Table 7. CUP project/programme description CBNRM
CUP Programme/Project Details
Implementing Organisation name

Zambia Community Based Natural Resource
Management (CBNRM) Forum

Implementing Organisation focus areas

NRM and livelihood improvement

Programme/Project Name

IKI Project

Type of Programme/Project

Landscape Approach for Biodiversity Benefits

Programme/Project Descriptive Summary

Promoting Emission Reduction, Livelihood
Improvement and Biodiversity Conservation

Technology being used

Cocoon

No. of Cocoons required

100

Other Project/Programme Stakeholders

Forestry Department, CIFOR

Project Site

Kalomo District, Southern Province and
Chongwe District, Lusaka Province

Implementation Time Frame

12 months

Total Project/Programme cost

100,000 Zambian Kwacha

Secured financing

Not yet

Financing gap /Options discussed

-

Financing structure
Risks & Mitigation
Contact Persons/Details

Noah Chongo
National Coordinator
T: +260978482164
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Table 8. CUP project/programme description ZNFCA
CUP Programme/Project Details
Implementing Organisation name

Zambia National Forestry
Association (ZNFCA)

Commodities

Implementing Organisation focus areas
Programme/Project Name

Forest Farm Facility – under the Food and
Agriculture Organisation (FAO)

Type of Programme/Project
Programme/Project Descriptive Summary

Landscape management with forest farm
producer groups

Technology being used

Cocoon

No. of Cocoons required

150

Other Project/Programme Stakeholders

Forestry Department

Project Site

Choma, Southern Province, Petauke, Eastern
Province and Nyimba, Eastern Province

Implementation Time Frame

Starting January 2020

Total Project/Programme cost

-

Secured financing

-

Financing gap /Options discussed

No extra funds available

Financing structure

Potential donor funds

Risks & Mitigation
Contact Persons/Details

Cecilia Banda
T: +260969261991
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CONCLUSION
The Cocoon technology has so far proven to have a positive performance index in 3 out of the 5
district-specific planting sites in which the technology was tested. Stakeholder engagements have
proven to be very important in understanding the demand for the Cocoon and analysing potential
synergistic opportunities for upscaling the use of the Cocoon in Zambia.
The findings from the baseline study in the 5 districts of the 5 provinces has proven that the Cocoon
technology is a climate resilient solution that is more resource-efficient, affordable and has a
higher impact in comparison to other existing approaches & technologies (e.g. traditional tree
planting and seedballs) that require further testing in order to produce consistent results in most
Zambian communities.
The physical structure of the Cocoon is designed to prevent evaporation and the growth of weeds
around the base of the tree seedling. From the results of the field planting in Zambia, this has
shown to eliminate maintenance and mulching costs, and has ensured that no water is lost to
evaporation or competition from weeds. Except in the cases were the integral structure of the lid
has been damaged due to animal and human interference. Further, the tree shelter has proven to
protect the tree seedlings against direct sunlight although in most cases, has proven to fly off the
Cocoon due to strong winds leaving the tree seedlings exposed.
The results from the interviews conducted with various stakeholders revealed that once demand
for the Cocoon technology and Land Life’s analytical and monitoring services is sufficient and at
scale, there is need to localize operations and production. From consultations held with Land Life
representatives, the production of the Cocoon only requires agriculture waste as an input, making
ingredients easy to source, and the moulds from Europe can easily be exported to set up a factory
in Zambia. Localizing the business in Zambia would create jobs and decrease the cost of the
technology by using local inputs and eliminating timely and expensive shipping from Europe.
As highlighted in the outline and scope of the feasibility study and through interactions with key
personnel from Land Life Company, it can be seen that Land Life’s approach is to develop pilot
projects that establish the proof points needed for the Cocoon technology and Land Life’s
monitoring and evaluation analytics. It has been observed that all clients want to see the Cocoon
technology work “in their own backyard.” It is a technology where seeing is believing and
therefore piloting plantings with the Cocoon technology are critical to commercial uptake of the
Cocoon.
Therefore, the partnership between Wildlife and Environmental Conservation Society of Zambia
(WECSZ) and Land Life Company is necessary for a successful full scale pilot program under the
Cocoon Tree Planting Initiative. Both our organisations’ extensive planting experience and
adequate knowledge of the relevant stakeholders and Zambian landscape are important attributes
necessary to carry out the Cocoon plantings across Zambia.
The greatest competition to the Cocoon technology is the status quo, that is, the use of no
technology during plantings as done in the past in many communities across Zambia. Given poor
tree survival rates, the common method is to overplant the trees, knowing that many trees will still
die. To counter the current standard, the study has shown that using the Cocoon, saves water and
costs and reduces the need for replanting which is better than other solutions on the market today.
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RECOMMENDATIONS
1. Forest restoration techniques such as fencing are very critical in mitigating occurrences
that involve human and animal interference, case in point, Kabwe district where the
Cocoons were planted in a forest reserve that is not accessible by neither humans nor
animals. The zero interference contributed to the exponential growth that was recorded in
Kabwe district.
2. The Cocoon planting period should be aligned with quality meteorological forecasts so as
to plant the trees just before the onset of the rains to avoid high water uptake as a result of
the scorching heat.
3. Bio-repellents must be applied at the time of planting to chase of termites.
4. The use of manure and other fungi are encouraged to be applied at the time of planting so
as to give the trees a necessary initial boost.
5. To reduce the cost of purchasing the Cocoon, setting up of a local production plant is
Zambia is a highly recommended move as it will have a series of economic and socio
benefits as well as serve the African market.
6. The Cocoons should be designed with a water refilling point. This would help address the
quick running out of water from the Cocoon. It was observed that this is due to increasing
temperatures which result in increased loss of water by trees via evapotranspiration,
thereby causing an increase in the water uptake by the plant from the Cocoons.
7. A household-based approach to upscaling the project has stronger potential to enhance
stewardship of the planted trees and complement the survival rate beyond what only the
Cocoon offers. This would also increase ownership when community members from
particular households plant trees using the Cocoon technology and taking full
responsibility over them.
8. The frequency of monitoring visits to the planting sites should be conducted on a quarterly
basis in a year for a better and closer understanding of the tree growth.
9. There is need to invest in the on-the-ground implementer’s capacity to design and conduct
a comprehensive and robust pre-planting strategy that puts into consideration critical
factors such as soil moisture content, so as to determine the drainability of the water in the
soils in specific areas; specie selection considering the soil conditions; and technical
equipment such as drones, on-ground sensors and GPS systems that assist in making the
planting process more efficient and accurate.
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