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Project Description: VCS Version 4.0

1 PROJECT DETAILS

1.1 Summary Description of the Project

The Lower Zambezi REDD+ Project (Project) is a reducing emissions from deforestation and 

degradation (REDD+) project on 40,126 ha of privately-owned land in Rufunsa District, Zambia. 

The Project Area is known as ‘Rufunsa Conservancy’, and is owned by a Zambian company 

named Sable Transport Limited. The Conservancy is one of the last intact areas of forest within 

Lusaka Province (named after the nearby capital city), and provides a 60-kilometer buffer to 

Lower Zambezi National Park (NP), a strategic protected area in Zambia in a globally significant 

trans-frontier conservation area. Lower Zambezi NP is adjacent to Mana Pools National Park in 

Zimbabwe which is a United Nations Educational, Scientific and Cultural Organization (UNESCO) 

designated World Heritage Site. The population of the Project Zone as of the 2012 baseline 

evaluation was approximately 8,933 people living in 28 villages spread within 4 community 

zones.

The Project Proponent is BioCarbon Partners, which is responsible for certifying the Project and 

for early-stage Project finance.

The core project climate activities undertaken include forest carbon inventorying, modeling 

cumulative deforestation patterns, and soil carbon assessments. Core community project 

activities include up to eighteen different types of community-based deforestation mitigation 

initiatives designed to create sustainable, scalable alternatives to deforestation, and strategic, 

meaningful incentives that comprise part of pay for performance programs that support forest 

conservation. Core biodiversity project activities include forest conservation systems, biodiversity 

monitoring and management, and fire management. Project area boundaries were marked at 

project start date and since then, aerial and ground patrols are conducted weekly to monitor 

compliance. Every monitoring period, 20 % of accounting and proxy area biomass plots and 100 

% of leakage area monitoring plots are inventoried. Remote sensing imagery is used to monitor 

disturbance and fires while wildlife and other biodiversity indicators are monitored in bi-annual 

fixed transects surveys as well as random ground patrols. Ongoing and new community benefit 

projects are monitored by the Impact Monitoring division and their statuses are described in 

Table 2.  

The project was developed to conform to the Climate, Community and Biodiversity Standard 

(CCBS, Second Edition) and the Verified Carbon Standard (VCS, Version 3.3). It has been updated

to conform with Verified Carbon Standard (VCS, Version 4.0). Furthermore, the Project is aligned 

with the Government of the Republic of Zambia’s (GRZ) National REDD+ Program, implemented 

through the Forestry Department.
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The project start and implementation date is 1 October 2009 and will be operational until 1 

October 2039. The estimated emissions reduction for the 30-year project span is 5,673,505 

tCO2e at an average of 189,117 tCO2e/yr. The emissions reduction for the current monitoring 

period (January 1st, 2019 to Dec. 31st, 2019) is 232,341 tCO2e.

1.2 Sectoral Scope and Project Type

VCS Sectoral Scope 14 - Agriculture, Forestry, and Other Land Uses (AFOLU), project activities 

Reduced Emissions from Deforestation and Degradation (REDD), using Methodology for Avoided 

Deforestation, VM0009 v3.0 and qualifies as baseline type U3. This project is not grouped. 

1.3 Project Eligibility

This project falls within the scope of the VCS program as it deals with the reduction in the 

emissions of one of six Kyoto Protocol greenhouse gases (CO2) and implementing activities 

supported by  a VCS approved methodology (VM0009 v3.0). 

1.4 Project Design

The project has a single activity instance and is not a grouped project.

Eligibility Criteria

PDR.14-16

This section is not applicable because this is not a grouped project. 

1.5 Project Proponent

Organization name BioCarbon Partners

Contact person Dr. Hassan Sachedina

Title CEO

Address 5th Floor, Barkly Wharf, Le Caudan Waterfront, Port Louis, Republic of 
Mauritius

Telephone +260971729034

Email hassan@biocarbonpartners.com
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1.6 Other Entities Involved in the Project

Organization name Musika Development Initiatives Ltd

Role in the project Technical Partner

Contact person Mr. Joshua Munkombwe

Title Operations Director

Address 6 Tukuluho Rd. Longacres, Post Net No. 481, Private Bag E891, Lusaka, 
Zambia

Telephone +260977610661

Email joshua@musika.org.zm

Organization name BioCarbon Partners Trust

Role in the project Implementing Partner

Contact person Joke Hoffman

Title CEO

Address Leopards Hill Business Park, Leopards Hill Road, Lusaka, Zambia

Telephone +260978704674

Email jhoffman@biocarbonpartners.com

1.7 Ownership

PDR.5

Farm 10800 (Rufunsa Conservancy) is titled  to be 39,951 ha in extent, however our GIS 

indicates that the property is closer to 40,126 ha. The discrepancy between the two is the result 

of the digitising process along the river boundaries. The project proponent was not able to 

acquire the digital boundaries of the property, as such the boundaries were drawn in a separate 

GIS. While every effort was made to replicate the title deed, this is simply not possible along the 

boundaries demarcated by rivers. As such, the resulting areal area of the property is 

approximately 175 ha larger than the title deed which is a negligible amount. Further the size of 

the property does not affect the accounting area as the two are calculated separately, moreover, 

areas along the river boundary have largely been removed owing to the slope criteria used.  Sable

Transport Limited, a Zambian registered and 100 percent Zambian citizen owned company, 

6



Project Description: VCS Version 4.0

privately owns Rufunsa Conservancy under leasehold from the Government of the Republic of 

Zambia (Annex A).  This area was originally registered as a game ranch for wildlife tourism 

operations. Due to a lack of resources and wildlife poaching pressure, the area has not been 

used or promoted for eco-tourism or hunting and has been operated as a conservancy. The 

project area boundaries are clearly defined in a Government of Zambia issued title deed (Annex 

A).

Zambia does not have specific laws dealing with carbon rights. The landowner does, however, 

have the rights to above and below ground biomass. Furthermore, the Forests Act, 1999, enacted

in 1973 and repealed by the Forest Act No. 7 of 1999 (CAP 199) of the laws of Zambia, provides 

for the establishment and management of National and Local forest conservation and protection 

of forests and trees, and licensing and sale of forest. It also provides for the establishment of the 

Forestry Commission and provides for participation of local communities, NGO’s and traditional 

institutions for sustainable management of forest ecosystems and biodiversity. The Act also 

provides for the implementation of various international conventions relating to the environment. 

Easements are also permitted within Zambian statutory law.

BioCarbon Partners, the project proponent, has full consent from the landowner to implement the

project. The project proponent has clear, uncontested title to the carbon rights (Annex B).

The project complies with paragraphs 4) and 6) of Section 3.6.1 of the VCS Standard v4.0:

4) Project ownership arising by virtue of a statutory, property or contractual right in the land, 

vegetation or conservational or management process that generates GHG emission reductions 

and/or removals (where the project proponent has not been divested of such project ownership).

6) An enforceable and irrevocable agreement with the holder of the statutory, property or 

contractual right in the land, vegetation or conservational or management process that generates

GHG emission reductions or removals which vests project ownership in the project proponent.

1.8 Project Start Date

PDR.6

1 October 2009 

Sable Transport Ltd. has protected Rufunsa Conservancy since receiving title to this area in 

2001.  However, the Conservancy has been run on an annual loss-making basis since 2001.  

Sable Transport was approached by entities interested in generating carbon finance from Sable 

Transport owned properties in the mid 2000s.  However, at this time, there was no clear 

mechanism for forests to generate carbon finance from avoided deforestation.  As set out in the 

VCS Standard (Version 4.0, 2019): “The project start date of an AFOLU project is the date on 

which activities that led to the generation of GHG emission reductions or removals are 

implemented (e.g., preparing land for seeding, planting, changing agricultural or forestry 
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practices, rewetting, restoring hydrological functions, or implementing management or protection 

plans)”. 

Following a period of uncertainty surrounding the title cancellation in 2007, a period of limited 

activity followed while the de jure status of Rufunsa Conservancy was resolved.  

However, following the Consent Order being clearly resolved in favour of the landowner in 2009 

increased and concerted efforts to mitigate GHG activities were initiated in 2009 by the 

landowner which included fire management and forest patrols. The project start date is thus 1st 

October 2009.

1.9 Project Crediting Period

PDR.7

The project crediting period starts on the project start date - 1 October 2009 and ends on 1

October 2039, but the carbon rights covenant does provide the option of renewing the project.

The project crediting period is renewable.

PDR.8

Mandatory baseline re-evaluations will be required on 1 October 2019 and 1 October 2029.

PDR.9 

Table 1: A timeline including the first anticipated monitoring period showing when project 

activities will be implemented.

Date Project Activity or Event

2001 Introduced Property titled in favour of Sable Transport Ltd.

2004 World Bank approaches Sable Transport Ltd. with carbon finance proposal 
for Kafue Sugar

2007 Title to Rufunsa Conservancy threatened with cancellation

2009 Title reinstated in full to Sable Transport. Activities mitigating GHG activities
implemented.

2009-2011 Sable Transport seeks alternate sources of finance for conservation 
management, including carbon

July 2011 Sable Transport signs MoU for REDD+ viability on Luangwa land unit

December 
2011

Sable signs non-disclosure agreement with BCP for Rufunsa property
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Date Project Activity or Event

January 
2012

MoU between BCP and Sable Transport for Rufunsa Conservancy signed

February 
2012

Project Activities Start 

March 2012 Viability field work - Report written

February 
2012

Project Activities Start 

March 2012 Viability field work - Report written

August 
2012

Carbon Rights Covenant signed between BCP and Sable Transport (Annex 
B)

June 2013 Climate Community and Biodiversity Alliance Validation (Triple Gold) 

December 
2013

First VCS Verification Event 

November 
2014

Second VCS Verification Event

PDR.10  

From 2014 onwards monitoring will take place annually as per Table 2. 

Table 2. Timeline of project milestones.

Milestone Date

Project start date 1 October 2009

Project crediting period 30 years

Length of project 30 years

First carbon stock monitoring February 2012

First assessment and quantification of 
socio-economic indicators

March 2012

Start date of community projects February 2012

CCB Validation June 2013
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CCB Verification June 2015 or as required

VCS Validation and 1st Verification December 2013

VCS verification interval Annual from 2014 onwards or as required

Periodicity of baseline re-evaluation 10 years after start date, 2019, 2029

Community impact monitoring Every five years, 2013, 2018, 2023, 2028, 
2033, 2038

Carbon Stock Monitoring Annually, 20% of permanent plots per annum.

Leakage monitoring Annually, all 30 plots

Charcoal production Monthly

Disturbance monitoring Monthly in fire season

1.10 Project Scale and Estimated GHG Emission Reductions or Removals

Project Scale

Project x

Large project

Year Estimated GHG emission 
reductions or removals (tCO2e)

2009-2013 430,925

2014 135,559

2015 172,356

2016 163,479

2017 179,587

2018 188,016

2019 232,341

2020 223,797

2021 223,408

2022 235,459
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2023 243,560

2024 247,015

2025 243,143

2026 250,839

2027 255,044

2028 231,379

2029 249,448

2030 210,829

2031 222,352

2032 235,896

2033 212,580

2034 183,770

2035 189,315

2036 152,924

2037 200,636

2038 159,849

Total estimated ERs 5,673,506

Total number of crediting years 30

Average annual ERs 189,117

1.11 Description of the Project Activity

The specific objectives of the Lower Zambezi REDD project are as follows:

• The long-term conservation of the Miombo woodlands on Rufunsa Conservancy by 

means of income generated through REDD+ activities focussed on avoiding 

deforestation of Rufunsa Conservancy and in the process, avoidance of CO2e 

emissions from land use change.

•  Enhancement of biodiversity on Rufunsa Conservancy through efficient conservation 

practices such as forest patrol and controlled burning practices (Table 3 and Annex Y).
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• Manage Rufunsa Conservancy as a buffer zone for Lower Zambezi National Park and 

Chiawa GMA and as a wildlife corridor.

• Manage Rufunsa Conservancy to contribute to a potential corridor between Lower 

Zambezi NP and South Luangwa National Park.

• Improve and expand the habitat of key large mammal HCV species such as elephant, 

African wild dog, leopard, sable antelope, roan antelope and lion.

• Manage Rufunsa Conservancy as a potential source pool of threatened or depleted 

populations in LZNP.

• Watershed management to ensure year round flows of water in the Chongwe and 

Mwambashi Rivers as key dry season water sources for Lower Zambezi NP (Annex Y).

• The creation of employment opportunities for people living in the project zone in 

sustainable industries, thus mitigating deforestation. 

•  Fire management – implementation of an ecologically sound fire management system 

that is aimed at preventing potentially catastrophic late season fires through a firebreak

system, early and cool season burns.

• Alleviation of poverty in neighbouring communities within the project zone through 

establishment of a suite of sustainably managed economic activities that will reduce 

deforestation, including sustainable charcoal production and conservation agriculture 

initiatives.

• Support towards the delivery of critical social services, particularly education, health, 

sanitation and access to water.

• Assisting rural farmers in the project zone to gain access to markets and improved 

agricultural value chains.

• Training rural farmers in conservation farming techniques that allow them to be more 

efficient on small areas of land, reducing their need to clear new areas of forest to 

expand fields or engage in charcoal production for additional income.

• Assisting rural farmers with their expansion of produce including non-timber forest 

products such as honey production.

• Piloting the use of “community covenants” as a tool to link community activities to 

mitigate deforestation and biodiversity threats.

These core objectives will be achieved through three main activity types, which are specifically 

described and outlined in further detail in the table below. Key project activities include: 

Community Sensitization, Education and Consultation, to ensure that stakeholders understand 

and support the objectives of BCP’s project activities, and are meaningfully involved in decision-

making processes so as to ensure local legitimacy and buy-in to the project. Community-Based 

Deforestation Mitigation Projects, which address (reduce) local drivers of deforestation by 

improving local livelihoods and by providing meaningful alternatives to deforestation-dependent 

livelihood activities. Protection, Enforcement and Monitoring activities additionally ensure that 

12



Project Description: VCS Version 4.0

project boundaries are known and respected by all parties, and that on-going carbon stock 

monitoring activities take place. All project activities are designed to run the length of the project.

Key project activities with a description of how they will achieve GHG emissions reductions are 

listed in Table 3 below. All of these project activities are anticipated to continue throughout the 

lifetime of the project.

At the time of preparing this PD, the Zambian government was yet to establish any Jurisdictional 

REDD+ programs in Zambia. As such this project makes use of a project level baseline whose 

characteristics are described in this document and is therefore not located within a Jurisdictional 

REDD+ program. 

Table 3: GHG Mitigation Activities of LZRP

Project Activity Project Description Project Start 
Date

Community Sensitization, Education and Consultation: stakeholders understand and support
the objectives of BCP’s project activities, and are meaningfully involved in decision-making 
processes so as to ensure local legitimacy and buy-in to the project.

Community 
Sensitization, 
Education and 
Consultation

BCP works closely with local representatives and 
traditional community leaders to identify local 
causes and drivers of deforestation, and to design 
projects that are anticipated to meaningfully and 
sustainably address them. BCP’s community-based
approach allows project activities to benefit from 
local knowledge, legitimacy and support. Since 
February 2012, BCP representatives have engaged
with local communities through a robust and 
extensive “community consultation and 
sensitization” process, which adheres to the 
principles of obtaining Free, Prior and Informed 
Consent (FPIC) from local stakeholder 
communities. We have thus far consulted over 86%
of community stakeholders, and benefit from a 
96% approval rating among stakeholders surveyed 
at community meetings.

February 2012
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Project Activity Project Description Project Start 
Date

School 
Environmental 
Education Program

BCP aims to reach out to youths to raise 
awareness about forests and the environment. By 
teaching youths about the dangers of 
deforestation, and raising awareness about 
alternative activities, BCP hopes to change 
attitudes and actions, and to promote “better 
practices” and improved awareness among future 
generations. Beginning in 2013, BCP coordinated 
for the instruction of short “environmental 
awareness” programs at community schools. In 
November 2013, BCP will launch an intensified 
Environmental Education Program, which includes 
intensive teacher training and the provision of 
specific training materials and course handbooks 
for students, which fits within the national 
curriculum. This program will be a robust way of 
consistently engaging with youth in a meaningful 
way, to raise awareness about environmental 
protection.

February /

November 2013

Scholarship 
Program

Designed to facilitate access to high quality 
education services for youth with demonstrated 
academic ability and interest in environmental 
issues. This program will promote education, youth 
involvement in and enthusiasm for environmental 
protection, and will support and develop young 
leaders as activists and ambassadors who can 
help to spread messages about forest protection 
and promote involvement in alternative activities.

January 2015 
(Planned)

Forest Football and
Environmental 
Education Program

The Forest Football programme specifically targets 
youth for involvement in environmentally conscious
activities, as well as promoting a healthy lifestyle 
that emphasizes alternatives to engaging in 
deforestation (as well as other less-desirable 
activities, that similar programs are generally 
designed to steer youths away from).

January 2014
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Project Activity Project Description Project Start 
Date

Governance: 
Institution Building

BCP has worked with local communities to develop 
and support ‘hybridized’ community decision-
making institutions, called Zone Development 
Committees (ZDCs). ZDCs address (avoid) 
problems of elite capture by combining local, 
democratically elected representatives from each 
village with local traditional leaders, to allow 
decisions about project activities to simultaneously
benefit from local knowledge and support, as well 
as legitimacy maintained through the inclusion of 
traditional leaders. BCP meets regularly with ZDCs 
in each of the 4 community zones for the Lower 
Zambezi REDD+ Project, to promote local 
sensitization and understanding of project 
activities, solicit feedback, and discuss upcoming 
project activities (including: project identification, 
project design, and project implementation).

January 2013

Community-Based Deforestation Mitigation Projects: address (reduce) local drivers of 
deforestation by improving local livelihoods and by providing meaningful alternatives to 
deforestation-dependent livelihood activities.

Agro-forestry Promotes tree-planting and reforestation projects, 
particularly those with a commercial or food 
security improvement aspect (such as agro-forestry
activities in combination with vegetable gardens or
conservation farming plots). 

November 2012
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Project Activity Project Description Project Start 
Date

Conservation 
Farming

BCP’s Conservation Farming Training Program 
(CFTP) is led in partnership with the Zambian 
Conservation Farming Unit (CFU) and Musika 
Development Initiatives. The CFTP is designed to 
teach farmers how to become more efficient and 
productive on their farms, with an aim to improving
local food security and reducing two of the 
strongest local drivers of deforestation: clearing for
agricultural expansion, and clearing for charcoal 
production (to earn income to supplement incomes
from agriculture). There are six main ‘interventions’
promoted by the CFTP:

1. Early Planting – helps farmers to take 
advantage of “natural fertilizer” from first rains

2. No burning of crop residue – improves soil 
health, reduces emissions

3. Minimum-tillage basins – allows farmers to 
plant without needing animals to plow (less 
labour, less expensive, and allows for early 
planting that allows for “natural fertilizer” from 
first rains)

4. Precision farming – higher efficiency; 
maximum yields from minimum inputs

5. Agro-forestry – helps to minimize inputs 
(fertilizer) over time; Faidherbia albida trees 
provide natural fertilizer

6. Inter-cropping, crop rotation, diversification – 
help farmers to remain productive on the same
area of field/farm over time (reduces need to 
clear new areas of fields)

November 2012

Eco-Tourism The involvement of local community stakeholders 
in Eco-Tourism activities  is designed to achieve 
two main aims: 1) To provide local stakeholders 
with income through employment created through 
the tourism activities, and 2) To help local 
stakeholders to perceive and receive tangible 
benefits from their (protected) forest environment. 

 August 2013
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Project Activity Project Description Project Start 
Date

Improved Small 
Livestock 
Production

Throughout BCP’s extensive first round of the 
community “Project Identification and Design 
Process,” which was designed to solicit detailed 
community feedback concerning priority project 
activities, Small Livestock Projects were 
consistently and frequently identified as a top-
priority project activity. BCP’s small livestock 
projects are designed to simultaneously improve 
local food security and help participants to develop
small-scale community-owned livestock businesses
that can generate income for participants. 
Participation in livestock project activities is linked 
to deforestation mitigation through the use of 
Community Covenants, which restrict participation 
to those members who agree not to engage in 
deforestation or poaching activities inside the 
project area of Rufunsa Conservancy.

In February 2013, BCP launched a “pilot” round of 
23 Village Chicken projects taking place 
throughout the Project Zone. On-going “success 
and compliance” monitoring activities are taking 
place, and there is much reported enthusiasm for 
the project. By December 2013, the project is 
anticipated to “intensify” through the provision of 
improved business training to project groups. In 
2014, groups will begin to receive focused “small 
business development” training.

Additional goat, duck, pig and cattle projects are 
currently under consideration, as well as fish 
farming activities.

 February 2013
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Project Activity Project Description Project Start 
Date

Community 
Livestock Worker 
Program: Improved
Animal Care

The Community Livestock Worker (CLW) Program is
designed to train representatives from each village
in the improved care of livestock, and facilitate 
their access to necessary training, information and
resources that will help to improve local care for 
livestock animals. This program is designed to 
provide support to BCP livestock projects, as well 
as to improve health of livestock living within the 
project zone, overall. In so doing, BCP hopes to 
help rural stakeholders to develop livestock rearing
activities as sources of food and income for their 
families, reducing their current ‘need’ to engage in 
deforestation-related activities to access income. 
As such, the CLW project supports and is part of 
other efforts to develop viable alternatives to 
deforestation within the project zone.

June 2013

Solar Technology 
Extension Project

This project is designed to reduce local practices of
using firewood for lighting, to help promote the 
availability of alternative solar technologies, and to 
empower local “extension agents” as operators of 
their own small-scale solar businesses. Increased 
access to solar technology also promotes other 
forms of development, for example, by facilitating 
children to study for school at night.

June 2013

Miombo 
Mushroom 
Business

Promotes the collection and growing of mushrooms
as forest-compatible activities that promote forest 
protection and the sustainable use of natural 
resources, with the aims of improving food security
and developing an alternative source of income for 
local families who wish to participate in the 
commercial sale of mushroom products. 

 October 2013

Seasonal Thatch 
Business

Facilitate local, traditional practices of collecting 
thatch, by linking participants to transportation ‘at 
cost’ and access to markets for their thatch 
products. In so doing, the project is designed to 
develop a small business opportunity that 
additionally reduces fuel-loads for hot late-season 
fires.

 June 2014

(Planned)
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Project Activity Project Description Project Start 
Date

Social Services (ex:
school, borehole, 
clinic)

BCP’s social service projects are intended to 
improve quality of life for residents within the 
project zone, and to ensure that our project 
activities are designed to target and involve the 
“poorest of the poor”, defined, for example, as 
those who cannot otherwise access decent 
educational facilities, medical care or clean water 
supplies.

1. In October 2012, BCP refurbished the borehole
for central Ndubulula Zone (Kantyantya 
village).

2. In February 2013, BCP collaborated with 
Forestry Department to assist with the planting
of 2 School Fruit Orchards, in 
Mweeshang’ombe and Chilimba Zones.

3. In April 2013, BCP provided solar lighting to 
the Namanongo Clinic.

4. In June and August 2013, BCP provided 
support (locks, desks) to classrooms at 
Chilimba School

Additional project activities are planned, and will 
continue to be scheduled according to newly 
prioritized needs.

 October 2012
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Project Activity Project Description Project Start 
Date

Sustainable Eco-
Charcoal 
Production

BCP’s flagship Sustainable Eco-Charcoal project 
combines sustainable harvesting practices taking 
place on protected areas of (degraded) community 
forest, improved higher-efficiency kiln technologies,
and critical value chain interventions (such as 
access to transportation “at cost” for sustainably 
produced products), with the aim of creating strong
incentives for rural producers to switch from 
current unsustainable charcoal production 
practices to sustainable charcoal production 
practices. The project is designed to replace 
unsustainable harvesting practices with 
sustainable practices that allow for the 
regeneration of forests, promote community-based 
forest protection, and improve rural producer 
livelihoods through the development of a 
commercially viable sustainably harvested 
charcoal product.

 August 2012

Sustainable Honey 
Production

BCP aims to promote honey production as an 
alternative source of food and income among rural 
stakeholders. Since honey production is reliant on 
the protection of forest areas, the project will also 
create an incentive for participants and 
beneficiaries from the project to protect areas of 
forest where the production is taking place. BCP 
will help to connect participants to markets for 
locally produced honey. We have already formed a 
strategic partnership with a large-scale honey 
seller in Zambia. 

 March 2014 
(Planned)

Sustainable Hydra-
Form Brick Making

Hydra-form bricks require less cement and do not 
require wood-firing. BCP has purchased a hydra-
form brick-making machine, which will be used for 
the construction of BCP facilities and can be 
loaned to community projects (such as classroom 
construction). In the long-term, a hydra-form brick 
making ‘business’ involving employees from the 
local community will simultaneously create local 
employment and reduce the high prevalence of 
deforestation for wood-burning kilns for 
‘traditional’ bricks.

 July 2013
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Project Activity Project Description Project Start 
Date

Tree Planting 
(woodlots), Tree 
Nurseries, 
Orchards

BCP’s tree planting and afforestation projects are 
the result of a strong partnership and collaboration
with the Zambian Forestry Department. In February
and March 2013, over 500 trees were planted in 2 
School Fruit Orchards, as part of a community 
‘nursery’ project, as well as a forest rehabilitation 
project connected to the Sustainable Eco-Charcoal 
Project. Tree planting will be promoted as a means 
of afforestation and improved forest management, 
which can additionally support the health of forest-
compatible projects that promote the sustainable 
management of forest resources, as well as 
commercial opportunities for communities that 
wish to develop and manage local nurseries.

 February 2013

Crop 
Diversification

As a key element to the Conservation Farming 
Training Program (CFTP), crop diversification will be
promoted through BCP’s strategic partnership with 
Musika Development Initiatives, an organization 
committed to connecting rural producers to urban 
markets. Crop diversification will promote long-
term field health, increase yields, and improve 
household resilience in the face of climactic 
changes or other unexpected phenomena, 
reducing the likelihood of total poverty or livelihood
destruction, especially among the ‘poorest of the 
poor’,  as a result of such unfortunate events.

 June 2013

Vegetable 
Production

BCP will promote rural stakeholders interested in 
forming vegetable gardens, either as family food 
sources or commercial business opportunities, by 
facilitating their access to training and inputs 
through partner organizations such as Musika. 
Vegetable production projects are designed to 
improve food security and to provide alternative 
sources of income, reducing the need that many 
households currently face to engage in 
deforestation to access food or income.

March 2014 
(Planned)
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Project Activity Project Description Project Start 
Date

Sewing Project BCP works with interested participants (especially 
women’s groups) to develop commercially viable 
sewing projects, which are ultimately intended to 
turn into locally-owned small businesses. BCP has 
already begun employing local women with sewing 
training to assist with the completion of items for 
the Rufunsa Conservancy Headquarters.

 April 2013

Edible Insect 
Project

This forest-compatible edible insect harvesting 
project is designed to simultaneously: 1) improve 
food security among participants and 
beneficiaries, 2) increase income/provide an 
alternative source of income among participants 
who wish to sell locally, sustainably harvested 
edible insects as part of a small-scale community-
owned business, and 3) to promote protection of 
community forests where edible insects can be 
harvested. As such, this project is designed to 
promote forest protection, address/reduce local 
drivers of deforestation (including poverty and lack 
of access to alternatives) and improve local 
livelihoods.

 2015 (Planned)

Savings and loans 
groups

BCP facilitates community access to training and 
support/resources for community Savings and 
Loans groups. This project will be administered 
through a strategic partnership with a local 
organization. Savings and Loans groups will be 
designed to help rural stakeholders to develop 
their own alternatives to deforestation, and 
improve access to financial resources for 
household wellbeing.

 2015 (Planned)

Employment BCP views meaningful job creation as one of the 
strongest and most sustainable ways of providing 
an alternative livelihood opportunity to local 
stakeholders. By providing community 
stakeholders with regular alternative sources of 
income, BCP hopes to drastically reduce the 
pressures they otherwise face to engage in 
deforestation-dependent activities, such as 
charcoal production, to earn income.

March 2012
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Project Activity Project Description Project Start 
Date

Protection, Enforcement and Monitoring: project boundaries are known and respected by all 
parties, and on-going carbon stock monitoring activities take place.

Forest Monitors 
and Scouts

Trained security teams comprised of local 
community members patrol and secure the project 
area, reporting any acts of deforestation or wildlife 
poaching that take place. Particular emphasis is 
placed on protecting the perimeter of the property, 
especially the boundary adjacent to community 
lands, with an aim to preventing further 
encroachment of the project area. Security 
activities will be undertaken through close 
collaboration with the Forestry Department, 
Zambian Police and the Zambia Wildlife Agency 
(ZAWA). Security teams will also be trained in 
effective conflict resolution practices, for example, 
effective communication styles for pursuing non-
confrontational discussions with local community 
stakeholders. BCP’s Forest Monitors are also 
engaged in on-going comprehensive biodiversity 
monitoring programs, which are designed to track 
the ongoing impacts of BCP’s REDD+ activities on 
local wildlife.

2005
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Project Activity Project Description Project Start 
Date

Boundary 
Demarcation

In October 2012, BCP undertook a “boundary 
demarcation” activity along the Northern boundary
of the property, which separates the project area 
from community lands. The purpose of this activity 
was to ensure local community stakeholder 
awareness and acceptance of project area 
boundaries, in the interest of reducing the 
potential of conflict stemming from confusion 
about the boundary location. This activity was 
undertaken in cooperation with the Principal 
Surveyor from the GRZ Ministry of Lands, to ensure
correctness and legitimacy of the demarcation in 
the eyes of all stakeholders, including local 
government authorities. In the demarcation 
process, local traditional leaders, BCP 
representatives, and the GRZ Surveyor walked 
along the demarcated boundary, following the GPS 
points listed on the original Title Deed and 
beacons that had been placed on the ground to 
mark the boundary. BCP representatives painted 
trees along the boundary, to provide a more visual 
demarcation than the beacons had originally 
provided. Demarcation activities are expected to 
continue in 2014, as BCP would like to provide a 
more ‘permanent’ and visually clear demarcation 
than simply painting trees, and in order to extend 
the length of boundary that was reviewed by 
community stakeholders and the GRZ Surveyor, to 
reduce the potential for confusion or conflict.

October 2012
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Project Activity Project Description Project Start 
Date

Community-Based 
Forest Biomass 
and Carbon Stock 
Monitoring

BCP’s “Plot Team,” comprised of local community 
members, has pioneered the use of innovative 
digital biomass data collection systems, using 
Smartphone devices, in order to collect important 
data concerning forest carbon stocks in Rufunsa 
Conservancy. Members of BCP’s community-based 
Plot Teams have received intensive training in tree 
and soil sampling, and the use of Smartphone 
technology to collect data used for carbon 
accounting. BCP’s community-based Plot Team 
serve an important dual-function of promoting 
community involvement and ownership of local 
forest resources, and ensuring high quality data 
collection for the purposes of our carbon 
accounting.

March 2012

Social Monitoring 
Program

BCP’s robust Social Monitoring Team Standard 
Operating Procedure (SOP) calls for the on-going 
monitoring and evaluation of the impacts of project
activities on local stakeholder livelihoods. This will 
allow BCP to ensure that it’s project activities are 
effectively designed (and re-designed, as 
necessary) to achieve their aims of positively 
impacting local communities and effectively 
addressing (reducing) local drivers of 
deforestation.

In 2012, BCP completed a robust and 
representative Baseline Survey of community 
stakeholders living within the project zone for the 
Lower Zambezi REDD+ Project. Throughout 2013, 
as BCP has continued to implement a variety of 
project activities, BCP representatives have 
collected data through project-specific surveys that
are specially designed to track the impacts of each
project.

August 2012
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Project Activity Project Description Project Start 
Date

Community 
Covenants

BCP has pioneered the use of innovative 
“Community Covenants,” which are written 
contracts between BCP and project participants 
that explicitly link participation in BCP-supported 
projects to achievable forest protection aims. For 
example, all BCP employees from local 
communities are required to sign a Community 
Covenant, written into their employment contract, 
which specifies the conditionality of their on-going 
employment on their agreement to stop any 
deforestation activities taking place in the project 
zone. The purpose of the Community Covenants is 
two-fold: first, Community Covenants provide a 
direct and explicit link between BCP’s activities 
and reductions in deforestation activities taking 
place within the project zone. Second, Community 
Covenants prevent/reduce the risk of adverse 
effects from project activities or benefits, for 
example, BCP does not want community 
stakeholders to use their incomes from 
employment with BCP in order to fund charcoal 
production or poaching activities that threaten the 
project. 

August 2012

Table 3 outlines the comprehensive suite of project activities promoted by the Lower Zambezi 

REDD+ Project, which are collectively designed to mitigate GHG emissions by meaningfully 

addressing (and reducing) local drivers of deforestation and providing robust monitoring and 

enforcement systems for measuring and ensuring GHG emissions reductions. Critically, BCP’s 

community-based deforestation mitigation projects are also designed to mitigate leakage, by 

sustainably and holistically addressing local drivers of deforestation, rather than merely 

displacing them. These projects are taking place in the project zone, which is directly adjacent to 

the LZRP project area of Rufunsa Conservancy.

Key GHG emissions and leakage mitigation activities promoted by these projects include:

 

The Lower Zambezi REDD+ project will mitigate GHG emissions from several angles:

1. Sustainable eco-charcoal:  A sustainable eco-charcoal pilot programme, situated 

outside of the project accounting area, has been launched that is designed to:

a. Absorb unsustainable charcoal producers (agents) into sustainable charcoal 

production, and to enhance their livelihoods from sustainable forest management;
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b. Scale up so that more agents and sustainably managed community forests are 

involved in a recognized eco-charcoal scheme overseen by a body like the Zambian 

Forestry Department.

c. Enhance forest cover and integrity in eco-charcoal producing forests compared with

adjacent unmanaged community forests through sustainable forest management.  

Our aim is to enhance carbon stocks in eco-charcoal forests (even while sustainably

harvesting).

d. Currently, communities participating in the project’s eco-charcoal pilot project are 

receiving between 20-50% more in payment for eco-charcoal than they would 

normally in the absence of this mitigation activity.  The charcoal is produced in kilns

that return up to 38% efficiency (rather than 8-10% under traditional systems), and 

use canopy branches that are normally burned as waste under traditional charcoal 

production.  The production of more fuel from the same tree will contribute to 

reduced leakage.  Increased financial benefits, lower labour inputs, and higher 

efficiency have already resulted in Headmen offering to include more community 

forest, and more households wanting to join the project. These interventions also 

create incentives for charcoal producers to join the program and adopt sustainable 

harvesting techniques in place of unsustainable production practices.

e. The eco-charcoal project is taking place outside of the project accounting area and 

reference area (but in the proxy area) (Figure 1). This forest would have been 

charcoaled in an unsustainable manner in the baseline scenario and converted to 

subsistence agriculture in areas of suitable slope. Emissions from this activity does 

thus not have to be accounted for as they would have taken place regardless, 

although to an even greater extent, in the absence of this project activity.

f. Eco-charcoal production is implemented according to well developed plans and 

protocols (see  Annex Z and Annex AA).

2. Subsistence Agriculture: this is the final land use that follows charcoal production. 

Inefficient dry land agriculture results in reduced soil fertility within a few years and 

creates a need to expand the field, or open up a new one. The conservation farming 

training program aims to grow into a project zone level effort that reduces leakage by:

a. Increasing food production from already cleared areas to target self-sufficiency and 

market surpluses;

b. Providing crop diversification alternatives that are drought tolerant and are cash 

crops that have demand (i.e. pigeon peas);

c. Access to transport at cost to farmers who sign ‘community covenants’ to reduce 

charcoal production, poaching and field clearing.

d. This program is working in collaboration with a regional pioneering leader in 

Conservation Farming training techniques (Conservation Farming Unit1).  We feel 

1http://conservationagriculture.org/
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that this program has the potential to scale up significantly and reduce the 

incentive to shift fields to outside the project area.

3. Mitigation Activities and Community Covenants:  The implementation of community 

projects that improve livelihoods (reduce poverty) and provide meaningful alternatives 

to local drivers of deforestation (including charcoal production and the expansion of 

farmlands), through the introduction of diversified biodiversity-enterprises such as 

forest-compatible harvesting and production projects (mushroom production, dried fruit

production, small livestock projects, Income Generating Activities, etc).  Prior to project 

implementation, and following a lengthy stakeholder consultation process, participants 

in these deforestation-mitigation projects must sign Community Covenants. Community 

Covenants are clear written agreements between BCP and project participants, which 

document understanding that project investment is linked to the achievement of 

REDD+ targets such as reducing commercial charcoal production dependency and 

illegal wildlife poaching. Community Covenants demonstrate compliance with the 

principles of FPIC and formalize a pay-for-performance arrangement.  These mitigation 

projects (other than CF and eco-charcoal) reduce the likelihood of activity-shifting 

leakage.

4. Community Institution Building: The project is focusing on building community 

governance structures to better manage community forests and natural resources.  

Through the formation of project related associations, and the Zone Development 

Committees, BCP is elevating decision making and transparency to a new level, while, 

most importantly, enhancing the value of forests as a collective resource. Prior to his 

passing, the local traditional leader, Chief Unda Unda publicly decried the negative 

impacts of charcoal production on his people and Chiefdom.  The Lower Zambezi 

REDD+ Project has elevated the issue of communal forest allocations and 

accountability to a more vigorous debate stimulated, in part, through the higher value 

these forests can generate through this project.

5. A possible net result is that traditional leaders, due to increased community-led 

accountability and transparency, curb rampant charcoal forest allocations, and 

advocate for agents of deforestation to farm (using more sustainable, efficient 

conservation farming techniques) rather than produce charcoal. Traditional leaders and

strong community social pressure can also be used to support social programmes 

designed to promote family planning and ‘zoning’ to control the responsible allocation 

of lands related to household expansion and/or in-migration into the project zone.

6. Employment: Activity shifting could occur if the project reduces employment in the area 

and lowers income to the local population. The project, however, will have the opposite 

impact: agricultural intensification, eco-charcoal production, bio-enterprises and social 

services investment are designed to improve rural livelihoods, while the LZRP offers a 

direct employment opportunity for local community stakeholders. There are few, if any, 

sources for formal employment in the project zone and local employment is already 
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being created by the project, directly improving the income of households in the project 

zone.

Figure 1. Map showing eco-charcoal forest with harvesting strips and its location in relation to 

the project area.

1.12 Project Location

The Lower Zambezi REDD+ project is located approximately 120 km southeast of Lusaka and 

falls within the miombo eco-region which is host to a plethora of endemic species. It falls within 

the recently declared Rufunsa district and borders the Lower Zambezi National Park to the east 

and south, Chiawa Game Management Area (GMA) to the west and the Soli Shamifwi Royal 

Establishment (Chief Unda Unda’s Chiefdom) to the north (Figure 2).

The project area is accessible by road via the small towns of Chinyunyu and Sinjela on all-weather

dirt roads.  The project area is the Rufunsa Conservancy, privately owned by Sable Transport Ltd, 

a local Zambian company. The project area consists primarily of intact, primary miombo woodland

that has never been logged with some open grassland and deep ravines with dense Acacia 

woodland. The project area is 40,126 ha in size.  A portion of Rufunsa Conservancy has been 

encroached by illegal charcoal producers and this area has been excluded from the project area 

(labelled Encroachment, Figure 2). 
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The activity shifting leakage area borders the project area in the south-west. There are access 

roads that reach the boundary of the leakage area (Figure 2)

There are an estimated 8,300 people living in the project zone (see Annex F for a detailed 

description and map of the zone) which falls in the Rufunsa district which is further divided into 

four zones and 28 villages. The project zone is bound between -15° 16' 57.72"S - 28° 58' 

25.68"E (NW Corner) -15° 16' 57.72"S - 29° 23' 43.4394"E (NE Corner), -15° 35' 51.3594"S - 

29° 23' 43.4394"E (SE Corner), and -15° 35' 51.3594"S - 28° 58' 25.68"E (SW corner).

PDR.4 

Figure 2. Location map for the Lower Zambezi REDD+ Project. Grey lines indicate the road 

network, note that there are roads leading to the leakage area.
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Figure 3. Land cover and topographical features of the Lower Zambezi REDD+ Project.

1.13 Conditions Prior to Project Initiation

The aim of the project is the long term conservation of the forests on Rufunsa Conservancy. There

is no intention to remove or harvest these forests. From the outside, the title holder acquired the

project to manage it as a game ranch which ultimately relies on the forests for its existence. 

Climate

The nearest meteorological station to Rufunsa Conservancy, run by the Zambian Meteorological 

Department,2 is located in Lusaka and data from this station was used to describe the climate of 

the project area. Annual precipitation varies between 800-1100mm and falls primarily in the 

summer months from November to May. Zambia is well known for its annual variance in 

precipitation, placing even more significance on water catchments and the headwaters of rivers 

such as those found in the project area. Rainfall is strongly influenced by the movement of the 

Inter-Tropical Convergence Zone (ITCZ) as well as the El Niño/Southern Oscillation (ENSO) 

phenomenon. The climate is subtropical with three distinct seasons: the cool dry season from 

2http://www.zmd.gov.zm/
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May to August, the hot and dry season from August to November, and the hot and wet season 

from November to April.  The wet season is characterised by rainfall and thunderstorms, which 

occasionally are severe and sometimes contains hail. The regular pattern for movements of air 

masses generates a dominating wind direction from east-south-east during most parts of the 

year. 

Temperatures in the region vary from above 30 degrees Celsius during the hottest month 

(October) to average daily temperatures of between 20 to 25 degrees Celsius at other times of 

the year.

Geology

The Rufunsa Conservancy geology is dominated by the Karoo supergroup, which covers almost 

two thirds of the present land surface of southern Africa. Rufunsa Conservancy formations 

contain significant amounts of carbonate rocks (Limestone and Dolomite) which are sedimentary 

in nature; quartzite and laterite. The geology results in a complex stepped landscape where 

higher lying areas are underlain by Kangaluwe and Rufunsa formations and lower-lying regions 

are made up of older basement rock formations. The topography is characterized as rolling hills 

with deep river valleys (Petterson et al. 2012). 

Soils

Within the project area the majority of the upland soils are orthic and are almost all sandy in 

nature, with little clay or organic component resulting in a low nutrient status. Their colour ranges 

from light-brown (sand-rich) to medium or slightly dark-brown where the organic component 

increases. Soils with a higher organic component are generally only found at a few locations in 

the main valley tracts. Locally, where the soils are iron-rich, which is where they overlay iron 

formation rocks, they are red-brown. Plateau soils derived from the basement complex geology 

result in the generally poor soils. This suggests that agriculture on these soils will be marginal due

to acidity and lower fertility such that agents of deforestation will farm low quality maize in areas 

of the conservancy in a baseline scenario for 3-4 years following which, the process of slash and 

burn will be repeated in adjacent pristine Miombo woodlands. In addition, the poor quality of the 

soils results in highly erodible landscapes especially susceptible to gully type erosion (Pettersen 

et al. 2012).

Topography

Figure 3 shows topography of the Lower Zambezi REDD+ project area. The digital elevation model

indicates that the topography of the reference area, project area and leakage area share 

common characteristics. The project area is characterised by gentle, undulating hills.

This map was used to derive the project accounting area. The digital elevation data were derived 

from the ASTER GDEM Version 2 (NASA and Japan ASTER Program, 2011). 
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The types and conditions of vegetation within the project area 

The Lower Zambezi REDD+ Project falls within the miombo ecoregion. Floristically, the miombo 

ecoregion forms a swathe of woodland that stretches from Tanzania to Angola, including Zambia, 

Zimbabwe, Mozambique and parts of Malawi.  The miombo woodlands of this area are closely 

linked to the largest of White’s (1983) Regional Centers of Endemism within Africa. Miombo plant

communities are dominated by trees belonging to the family Caesalpiniaceae, characterized by 

Brachystegia and Julbernardia species (White 1983).

Historically, miombo forests had relatively low populations, partially due to poor soils, which made

them less desirable for cultivation (Chenje and Johnson 1994). The human population of the 

miombo ecoregion is now relatively high, and growing. 

The majority of the Rufunsa Conservancy consists of intact miombo woodland ranging from light 

to dense canopy cover (Figure 3). 

Some of the common tree species found on Rufunsa Conservancy were Brachystegia spiciformis, 

Brachystegia manga, Isoberlinia angolensis, Julbernardia globiflora, Diplorynchus condylocarpon 

and Pseudolachnostylis maprouneifolia. Other sub-dominant species included the important fruit 

tree Uapaca kirkiana, as well as Syzegium guineense, Burkea africana, Lannea discolor, 

Piliostigma thonningii and Bobgunnia madagascariensis. Afzelia quanzensis is one of the few, 

sought after commercial timber species found on the property, albeit at very low densities. 

Miombo is interspersed with some Munga woodland, dominated by Acacia species, which covers 

the bottoms of the less severe ravines. The most diverse vegetation type in the Lower Zambezi 

escarpment area is riverine forest in deep, protected ravines. These ravines are especially 

prominent along the courses of the Mwambashi, Chongwe and Musangashi rivers which traverse 

the project area. 

Resource extraction

Rufunsa Conservancy has been under considerable threat of illegal charcoal production and 

subsistence agriculture, threats that could not be adequately addressed due to lack of funds and 

capacity. The deforestation threat is due to the reliance on unsustainable land use practices in 

the area surrounding the Conservancy. Communities living along the boundary are typically living 

below the poverty line and their only income source is from charcoal (mostly illegally produced) 

sales, these trends are demonstrated in the Baseline Survey data that BCP collected in 2012 

(Annex H). 
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There have not been sufficient financial resources available to intervene in these unsustainable 

practices and offer neighbouring people an alternative to charcoal production followed by 

subsistence agriculture. 

As a result, these practices have spread into Rufunsa Conservancy, whose staff at the time did 

not have the capacity and financial resources to assist people to implement sustainable farming 

and charcoal production to reduce the rapid rate of land use transformation.

The aim of the project is the long term conservation of forests on Rufunsa Conservancy and there

is no intention to remove these forests. Aside from the extension of local land-use practices of 

clearing for charcoal production and/or subsistence agriculture, there is no other history of 

extraction of forest resources from the project area.

The area surrounding the project area (villages affected by the Lower Zambezi REDD+ Project) is 

in designated customary land which is occupied by rural villagers, headed by a Chief.  Resources 

on communal land are public, and are held by the President on behalf of the people. Under the 

customary system, Headmen or Headwomen of villages carry out land allocation, although the 

State still retains de jure land ownership (Chidumayo et al., 2001; Forestry Department & FAO, 

2010 and FAO, 2011). The current and past land use in the surrounding area is primarily 

unsustainable charcoal production and subsistence agriculture which is now being turned around

by BCP activities. This unsustainable resource extraction started post 1984 as indicated by 

historic imagery.

1.14 Compliance with Laws, Statutes and Other Regulatory Frameworks

Environmental Management Act No. 12 of 2011

This Act was passed in the year 2011 and is the Principal Act governing and regulating 

environmental issues in Zambia. The Act provides for the establishment of the Zambia 

Environment Management Agency (ZEMA) whose main functions constitutes the protection of the

environment and control of pollution in particular so as to provide for the health and welfare of 

persons, animals, plants and the environment in general.

The Act conforms with the philosophies set out in the Rio and Stockholm Declarations i.e. 

precautionary principles, polluter-pays principles and transparency and dissemination of 

information to the general public and public participation (the Act states that the public has the 

right to participate in decisions concerning the formulation of environmental policies, strategies 

and plans and to participate in the preparation of laws and regulations on the environment).  It 

states that the Minister shall strive to attain the conservation of biological diversity and fair and 

equitable sharing of the benefits arising from utilisation of biological diversity.  
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The Government commits itself to cooperating with other governments and local and 

international organisations in order to protect the regional and global environment. The Agency 

has various obligations which include inter alia conducting surveys on the state of the 

environment and researching and forecasting environmental changes and undertaking other 

studies which might contribute to the formulation of policies and preparation of action plans and 

strategies. In addition, the Agency shall create and maintain an environmental information 

registry and an environmental fund.  The Act provides that forestry resources will be managed in 

accordance with the Forests Act.  

Note SI No. 28 of 1997 relating to the Environmental Protection and Pollution Control 

(Environmental Impact Assessment) Regulations, 1997 which sets out in which circumstances an

EIA or a Project Brief will be required and how these are to be conducted.

The Zambian Environmental Management Agency has no objection against the implementation of

the Lower Zambezi REDD+ Project and has exempted it from any EIAs (Annex D)

Mines and Minerals Development Act (No. 7 of 2008)

The legal framework for mining and mineral resources development in Zambia is the Mines and 

Minerals Act of 2008. The Act stipulates regulations in acquiring prospecting licences and mining 

and mineral rights.

The Act provides for the Director of Mines to give consideration to the need to conserve and 

protect the air, water, soil, flora, fauna, fish, fisheries and scenic attractions and features of 

cultural, architectural, archaeological, historical or geological interests when deciding whether or 

not to grant any mining right.  In the event that a mining right is granted it shall be granted under 

such conditions as may be prescribed by the Minister in relation to the conservation and 

protection of air, water, soil, flora, fauna, fish, fisheries and scenic attractions and features of 

cultural, architectural, archaeological, historical or geological interests. The Act provides for the 

creation of an Environmental Protection Fund.  It further provides that a holder of a license shall 

be strictly liable for any harm or damage caused by mining operations and shall compensate any 

person to whom the harm or damage is caused.  Where damage is caused to the environment or 

biological diversity, compensation shall include the cost of reinstatement, rehabilitation or clean-

up measures which are incurred and where applicable the costs of preventative measures.  Note 

too that any person, group of persons or any private or state organisation may bring a claim and 

seek redress in respect of a breach or threatened breach of any provision relating to damage to 

the environment, biological diversity.

Note that a holder of a licence who requires the exclusive or other use of the whole or any portion

of the prospecting or mining area for the purpose of the licence, in accordance with the laws 

relating to such acquisition, may acquire a lease or other right to use the same upon such terms 

as may be agreed between the holder and owner/ occupier of the land.  
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A holder of a licence shall on demand made by the owner or lawful occupier of the any land 

subject to a mining right, promptly pay the owner fair and reasonable compensation for any 

damage done to the surface of the land by the operations.  Where compensation is not paid or 

the owner of the land is dissatisfied with the compensation offered, the dispute shall be 

determined by arbitration.

It also deals with environmental issues pertaining to prospecting and mining. Reference is made 

to the Statutory Instrument No. 29 of 1997, a subsidiary legislation of the 2008 Mines and 

Minerals Act that specifically addresses environmental issues.

The act is relevant to the project due to that activities related to large scale mining will take place 

within the license area. The act provides for regulations concerning environmental protection 

during construction, operation and closure of mine sites.

This law is applicable to the project as there are prospecting licenses that overlap part of Rufunsa

Conservancy (Annex C) and if mining does get approved then this may impact negatively on 

carbon pools in places where mining takes place.

Zambia Wildlife Act No. 12 of 1998

Passed in 1998, the Act provides a legal framework for the Zambia Wildlife Authority to establish, 

control and manage National Parks, conserve and protect wildlife and objects of interest in 

National Parks, establish Game Management Areas, licensing of hunting, control of possession of

trophies and to control bushfires.

Water Resources Management Act

The Act came into force in 2011 and repealed the Water Act of 1949 and provides for the control,

ownership and use of water. The Act defines the functions and powers; provide for the 

management, development, conservation, protection and prevention of pollution of water 

resources and its ecosystem. It provides for the issuance of water licences and permits and rules 

relating to the construction of dams on existing rivers.  In addition it provides for a right of 

easement over land under specified circumstances, which shall include the right of access to any 

piece of land contiguous to the water which is the subject of a permit.  Note there is a difference 

between public and private water. As Rufunsa Conservancy is an important catchment, the act 

applies to the project.

Forests Act, 1999

Enacted in 1973 and repealed by the Forest Act No. 7 of 1999 (CAP 199) of the laws of Zambia. 

It provides for the establishment and management of National and Local forest conservation and 

protection of forests and trees, and licensing and sale of forest. It also provides for the 

establishment of the Forestry Commission and provides for participation of local communities, 

NGO’s and traditional institutions for sustainable management of forest ecosystems and 

biodiversity.  
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The Act also provides for the implementation of various international conventions relating to the 

environment.  Note the President can declare any land a National Forest and may by compulsory 

acquisition acquire any land for the purpose of a National Forest.  The Act also provides for the 

declaration of local forests, forest plantations or open areas to be a Joint Forest Management 

Area. This law is applicable as the core activity of the project is the protection of forests within the

project area.

Zambia Tourism and Hospitality Act No. 24 of 2007

Enacted in 2007, the Act provides for the control of tourism enterprises. The Act, though making 

no direct reference to environmental protection, does provide for appeals against authorization of

tourism projects which are deemed to negatively affect Zambian tourism. As BCP is busy 

implementing tourism activities on Rufunsa Conservancy, this law is applicable.

Labour and Social Security

There are various legislations that have been enacted to protect the workers in Zambia. Some of 

these laws are:

The Employment Act (CAP. 268)

Establishes guidelines on employment of an employee in Zambia to be read together with the 

Minimum Wages and Conditions of Employment (General) Orders.  It provides for dismissal of 

employees and the grievance procedures to be followed as well as basic employment rights 

relating to leave, working hours, maternity leave, minimum contents to be included in written 

contracts of service; retirement and redundancy benefits. BCP employs staff to implement the 

LZRP and this law is thus applicable.

Minimum Wages and Conditions of Employment Act (CAP. 276) (Statutory Instruments (SI) No. 2 

& 3) SI No. 46 of 2012 and the General Order, 2011

Establishes minimum guidelines for remuneration and conditions of service for employees in 

Zambia setting out a minimum wage for specific sectors and basic rights and conditions of 

service. BCP employs staff to implement the LZRP and this law is thus applicable.

Industrial and Labour Relations Act (CAP. 269)

Establishes guidelines on employee and employer organisations and on the process of collective 

bargaining and dispute resolution.  It provides for the formation of trade unions and employers 

representative organisations and recognises the right to strike under specified circumstances. It 

provides for the settlement of disputes, strikes and lockouts as well as for the use of the 

Industrial Relations court at which employees can have their grievances and cases heard and 

determined. BCP employs staff to implement the LZRP and this law is thus applicable.

37



Project Description: VCS Version 4.0

The Lands Act, Chapter 184 of the Laws of Zambia

This Act provides for the continuation of leasehold tenure and the continued vesting of land in the

President and the statutory recognition and continuation of customary tenure and it provides for 

the conversion of customary tenure to leasehold tenure.  The Act also provides that a person 

shall not without lawful authority, continue to occupy vacant land and any person who does shall 

be evicted. 

Note that customary land existed in Zambia before the advent of colonialism – under the 

unwritten indigenous law of tribes. Customary law can be resorted to in the settlement of 

disputes involving members of tribes and is vital in the settlement of land disputes that may arise

in respect of land held under customary tenure. The Lands Act provides protections for private 

land and thus this law is applicable.

The project will fully comply with these aforementioned laws. 

1.15 Participation under Other GHG Programs

1.15.1 Projects Registered (or seeking registration) under Other GHG Program(s)

The project was validated under the Climate, Community and Biodiversity Standards (Second 

Edition - Gold Level) on 21 June 2013 by Environmental Services Incorporated (CCBS, Second 

Edition, Project No. VO12079, http://www.climate-standards.org/2013/03/13/lower-zambezi-

redd-project/). 

The project has not applied to any other GHG programmes. 

1.15.2 Projects Rejected by Other GHG Programs

The Lower Zambezi REDD+ Project has not been rejected by any other GHG programmes nor 

applied to any other than the VCS and CCB.

1.16 Other Forms of Credit

1.16.1 Emissions Trading Programs and Other Binding Limits

The Lower Zambezi REDD+ Project is not subject to binding emissions limits or emissions trading 

programmes.

1.16.2 Other Forms of Environmental Credit

The project has not applied to any other GHG programmes. 

38

http://www.climate-standards.org/2013/03/13/lower-zambezi-redd-project/
http://www.climate-standards.org/2013/03/13/lower-zambezi-redd-project/


Project Description: VCS Version 4.0

1.17 Additional Information Relevant to the Project 

Leakage Management

Activity shifting leakage in the Rufunsa Conservancy project area may result from a displacement 

of the agents of deforestation due to the activities of this project. The main project leakage risks 

are charcoal production and agricultural conversion shifting elsewhere. Miombo woodland is 

harvested and used in the production of charcoal, which is then sold in Lusaka (primary market) 

and Chongwe (secondary market). The Charcoal value chain for this region has been documented

in a BCP commissioned report which will be made available to the Validator (Annex V). 

Local agents typically exploit woodland resources adjacent to their homesteads or within walking 

distance. Woodlands are primarily cleared for charcoal production and then followed by 

subsistence agriculture, completing the deforestation process. Once the area around a 

homestead has been cleared, agents usually approach the village Headman for advice on where 

they can clear next. Village Headmen then direct the agents to an area where raw materials are 

available.

PDR.104

All of BCP’s community-based deforestation mitigation activities, as outlined in Table 3 above, are

designed to meaningfully and sustainably address local drivers of deforestation. These projects

will be implemented through BCP’s robust overall Community Engagement Strategy (see  Annex

F), which relies on pursuing extensive stakeholder consultation, engagement, understanding and

support  for  project  activities.  BCP’s  Leakage  Mitigation  Strategy  relies  on  our  ability  to

meaningfully  address  local  drivers  of  deforestation,  including  poverty  and  lack  of  access  to

alternatives,  and  to  simultaneously  create  a  tangible  ‘link’  between community  benefits  and

support for REDD+ project activities, which is perceived and understood by local communities. In

so doing,  BCP’s  Leakage Mitigation efforts  are designed to effectively  change local  incentive

structures, so as to shift the nature of activities away from unsustainable deforestation towards

sustainable,  forest-compatible  activities.  To  do  this,  BCP  will  be  careful  to  ensure  that  our

activities encourage a shift in the nature of activities by promoting the adoption of alternative

technologies,  practices  or  activities,  as  opposed  to  merely  shifting  the  location  of  current

(deforestation-dependent) activities that are undertaken by local stakeholders. In this way, the

Leakage  Mitigation  Strategy  can  be  summarized  as  follows:  BCP  intends  to  support  the

development of community project activities that meaningfully replace deforestation-dependent

activities, as opposed to simply prohibiting deforestation-dependent activities.

To do this, BCP’s Leakage Mitigation Strategy has three main components, as outlined in Figure 4

below:
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Figure 4. LZRP leakage mitigation strategy LZRP.

In the first ‘step’ of the Leakage Mitigation Strategy, BCP pursues extensive community 

stakeholder sensitization and consultation, to raise awareness, understanding and support for 

REDD+ project activities. Ensuring stakeholder understanding is critical to our ability to involve 

and engage with community stakeholders. BCP has supported the development of innovative 

“Zone Development Committees (ZDCs),” which are hybridized decision-making bodies comprised

of local traditional leaders and democratically elected representatives. Local institutions such as 

ZDCs play a central role in the “Project Identification and Design Process,” which aims to involve 

local stakeholders in decision-making concerning BCP-supported project activities. In order for 

this process to be successful, it is essential that stakeholders understand the aims of project 

activities which include: 

• the meaningful reduction of poverty, 

• improvement of local livelihoods, 

• development of alternative sources of income, 

• and reductions in deforestation. 
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Only if stakeholders understand these aims can they provide useful feedback concerning priority 

project activities that will help to achieve all of these aims, and to benefit local communities. As 

such, achieving community stakeholder understanding is a necessary “step” towards the 

project’s ability to identify and design effective community projects, as stakeholders can only 

provide valuable and useful feedback to inform decisions if they are fully aware of the context in 

which these decisions must be made.

Second, as a result of effective stakeholder consultation and involvement in the Project 

Identification and Design Process, BCP will be able to launch and support the development of 

project activities that meaningfully address local drivers of deforestation. Decisions about project 

activities will benefit from local knowledge, legitimacy and support, and will be supported by 

BCP’s overall and on-going Community Engagement Strategy, which calls for ongoing oversight, 

monitoring and support to ensure the success of project activities. For a more complete (but not 

exhaustive) list of the sorts of community-based deforestation mitigation activities that BCP is 

currently pursuing, please see Table 3 of this document. It should additionally be noted that once 

established, these project activities, such as Village Chicken Projects, Sustainable-Eco Charcoal 

Harvesting, Conservation Farming and Small-Scale Commercial Agriculture projects, and more, 

are all designed to promote community-owned practices or businesses, which communities will 

be able to continue, support and manage with minimal on-going inputs from BCP. BCP will 

provide on-going support and oversight to these projects, and will facilitate the expansion or 

intensification of projects as additional funds become available, but for the most part it is our aim

to develop community-based deforestation mitigation projects that are self-sustaining. All of 

these project activities are designed and intended to effectively reduce poverty and provide 

alternative sources of income, therefore meaningfully addressing the strongest local drivers of 

deforestation. 

As a result of the successful design and implementation of community-based deforestation 

mitigation activities, community stakeholders will perceive and receive tangible benefits from 

REDD+ related activities. This will further help to encourage community understanding and buy-in

for the REDD+ process, which will further support the development and success of additional 

community-based deforestation mitigation activities. This third step will also help to promote 

community “compliance” with avoided deforestation policies promoted by REDD+, however, our 

approach will reflect a model of positive reinforcement for cooperative and supportive 

behaviours, as opposed to negative reinforcement or an enforcement-based approach. Without 

stakeholder understanding or consent, BCP would face an on-going ‘struggle’ competing against 

current drivers of deforestation. However, with a model that promotes solid community 

understanding and buy-in to project activities, BCP’s role becomes more that of a “supporter” 

than an enforcer, and this is a critical step towards ensuring the long-term sustainability and 

success of our project activities to achieve their overall aims, including the avoidance of leakage.

Finally, as a result of BCP’s effective implementation of our Community Engagement Strategy, 

which is designed to meaningfully involve stakeholders in the design, implementation and 

ownership of community-based deforestation mitigation activities that meaningfully address local 
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drivers of deforestation, BCP anticipates that we will be able to avoid and/or mitigate leakage as 

a result of our project activities.

Commercially Sensitive Information 

Certain technical and scientific information relating to important forest metrics acquired by the 

proponents monitoring activities are commercially sensitive and considered confidential and 

could result in a material financial loss if made public. Similarly company financial statements are

of a sensitive and confidential nature and will not be made publicly available, but have been 

submitted to the VVB 

Some of the supporting information is confidential such as contracts and lease agreements as 

they could prejudice the outcome of contractual agreements or other future negotiations. Such 

confidential documents, have, however been made available to the VVB. 

Sustainable Development 

Zambia subscribes to the UN Sustainable Development Goals, the contribution of the LZRP to the

17 goals is listed below. There is no requirement for any formal monitoring and reporting of 

activities that pertain to these goals.

1. No Poverty - End poverty in all its forms everywhere

◦ Local communities benefit from a range of employment and income generating 

projects ranging from jobs as scouts to honey and eco-charcoal production.

2. Zero Hunger - End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture

◦ Sustainable farming and honey production projects contribute to this goal.

3. Good Health and Well-being - Ensure healthy lives and promote well-being for all at all 

ages

◦ BCP has supported the upgrading of a clinic.

4. Quality Education - Ensure inclusive and equitable quality education and promote 

lifelong learning opportunities for all

◦ The LZRP supports an environmental education programme as well as the 

employment of additional teachers in schools.

5. Gender Equality - Achieve gender equality and empower all women and girls

◦ All LZRP projects and activities are specifically aimed at marginalized groups such 

as women and girls. Records illustrating this are kept by BCP.

6. Clean Water and Sanitation - Ensure availability and sustainable management of water 

and sanitation for all 
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◦ Several boreholes have been refurbished and new ones installed, both within the 

neighbouring community and within Rufunsa conservancy. 

7. Affordable and Clean Energy - Ensure access to affordable, reliable, sustainable and 

modern energy for all

◦ In partnership with a solar company, LZRP has provided solar lighting for several 

households and schools. The eco-charcoal project is a prime example of a 

sustainable, green energy project.

8. Decent Work and Economic Growth - Promote sustained, inclusive and sustainable 

economic growth, full and productive employment and decent work for all

◦ The LZRP has created and will continue to create jobs and improve economic 

conditions within the surrounding community through activities such as honey 

production, conservation farming and ecocharcoal.

9. Industry, Innovation and Infrastructure - Build resilient infrastructure, promote inclusive 

and sustainable industrialization and foster innovation

◦ Not applicable, this is not an industrial initiative.

10. Reduced Inequalities - Reduce income inequality within and among countries

◦ One of the main aims of the project is the equal distribution of benefits as 

prescribed by the CCB Standard.

11. Sustainable Cities and Communities - Make cities and human settlements inclusive, 

safe, resilient and sustainable

◦ Conservation Farming and Eco-Charcoal production contribute to this goal.

12. Responsible Consumption and Production - Ensure sustainable consumption and 

production patterns

◦ Conservation Farming and Eco-Charcoal production contribute to this goal.

13. Climate Action - Take urgent action to combat climate change and its impacts by 

regulating emissions and promoting developments in renewable energy

◦ This is a greenhouse gas mitigation project avoiding approximately 200,000 tCO2e 

emissions annually.

14. Life Below Water - Conserve and sustainably use the oceans, seas and marine 

resources for sustainable development

◦ Not applicable. This is a terrestrial-only project.

15. Life on Land - Protect, restore and promote sustainable use of terrestrial ecosystems, 

sustainably manage forests, combat desertification, and halt and reverse land 

degradation and halt biodiversity loss

◦ The project protects 40,000 ha of intact Miombo woodland while ensuring 

sustainable charcoal production and conservation farming on several hundreds of 

hectares.
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16. Peace, Justice and Strong Institutions - Promote peaceful and inclusive societies for 

sustainable development, provide access to justice for all and build effective, 

accountable and inclusive institutions at all levels

◦ Not applicable. this project focuses on conservation practices. 

17. Partnerships for the Goals - Strengthen the means of implementation and revitalize the 

global partnership for sustainable development

◦ Not applicable, this is a local level project.

Further Information

There is no further relevant information.

2 SAFEGUARDS

2.1 No Net Harm

The project has been Gold Level Validated for positive community impacts under the CCB 

Standard. The positive impacts and any perceived negative community impacts has been 

described in the PDD available on the CCB website, please see 

https://registry.verra.org/app/projectDetail/CCB/1202  .  

The project was also successfully verified against the CCB standard at the Gold Level in 2018 for 

the period from 2013-2017.

2.2 Local Stakeholder Consultation

At of the end of 2013, our sensitization efforts had allowed us to reach and consult approximately

86% of the nearly 8,000 stakeholders living within the project reference and proxy areas (project 

zone in CCBA terms and hereafter referred to as such). Furthermore, BCP benefits from a 96% 

“Approval Rating” from consulted stakeholders, as counted from formal votes taken at the end of 

each Sensitization Meeting, allowing stakeholders the opportunity to “accept” or “reject” BCP’s 

REDD+ activities, in compliance with the principles of FPIC. Throughout the sensitization process 

there is thus ongoing opportunity for stakeholders to make comments in a formal environment.

Stakeholder comments can be found in the project’s CCBA Project Design Document (Annex F 

and also available on the CCBA website).

Consulting with local stakeholder communities living within the project zone for the Lower 

Zambezi REDD+ project began in February 2012, and stakeholder consultations have continued 

ever since. After nearly two years of consultations, by February 2014, 79 formal stakeholder 
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consultation and sensitization meetings within the project zone were held and approximately 100

formal consultation meetings within the wider area (including local District office headquarters). 

BCP has four local Community Mobilizers and a full-time Sensitization Officer, who are based in 

local communities and who are responsible for facilitating and promoting ongoing sensitization 

activities, on both a formal and informal basis, on a daily basis. BCP has held multiple 

consultation and sensitization meetings in every village in every zone within the project zone for 

the Lower Zambezi REDD+ Project. 

From these meetings a total of 1047 individuals have been sensitized within the project zone at 

least once through formal Stakeholder Consultation and Sensitization Meetings. Our 

documentation procedures for recording attendance at sensitization meetings are designed to 

avoid double-counting of individuals who attend multiple meetings. However, not distinguishing 

between first time and repeated attendance at sensitization meetings, a total of 2,858 

individuals have been recorded in attendance at BCP’s formal sensitization meetings within the 

project zone – although this number includes double counting, it also demonstrates that the 

sensitization efforts go beyond merely informing stakeholders about our activities on a one-time 

basis, and demonstrates that BCP additionally invests in deepening existing relationships with 

local stakeholders, by ensuring that stakeholders are consulted and can comment on multiple 

occasions, thereby deepening their connection and understanding of our activities. 

In order to maintain and guarantee the quality of information provided by BCP in these formal 

Stakeholder Consultation and Sensitization Meetings, there is a formal Sensitization SOP, which 

outlines rigorous standards for the content and presentation of information at formal 

Sensitization Meetings. The purpose of the SOP is to ensure that the content presented at each 

formal meeting is in compliance with the principles of ensuring Free, Prior and Informed Consent 

(FPIC), and also achieves the  aims of raising stakeholder awareness, engagement and interest in

project activities. 

The content of all Sensitization Meetings is documented in formal Meeting Minutes, which are 

signed by witnesses present at the meeting to guarantee accuracy. All Sensitization Meeting 

Minutes are accompanied by signed attendance sheets. BCP maintains all meeting minutes and 

attendance sheets on file (hard copy) in our office, so as to ensure that we have an ongoing 

record of Sensitization Activities, in compliance with FPIC standards. We also maintain an online 

Sensitization Database that tracks and summarizes our ongoing sensitization activities.

BCP plans to continue engaging with local stakeholders through an ongoing process that 

combines the following elements: 

1. On-going formal sensitization meetings, led by the Sensitization Officer and supported 

by other Community Engagement Team (CET) members, including full-time Community 

Mobilizers based in community zones. 

a. Sensitization Meetings must comply with BCP’s rigorous Sensitization SOP, which 

will be improved on an ongoing basis, through consistent feedback from community

members and CET representatives. 
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b. Sensitization Meetings must be documented through formal, written “Meeting 

Minutes” and signed Attendance Sheets, which are kept on file in the BCP office 

and recorded in our ongoing Sensitization Database. 

c. BCP aims to sensitize at least 95% of households within the project zone by 2015 

d. BCP aims to target minority and/or disadvantaged groups to ensure their ongoing 

consultation and engagement in BCP activities. 

2. Will continue to promote on-going and intensified consultation of key community 

leaders and representatives, through Zone Development Committees (ZDCs) – 

hybridized decision-making and consultation bodies, comprised of local traditional 

leaders and elected representatives. By thoroughly and regularly consulting with local 

leaders and key representatives and aims to promote a more decentralized and locally-

appropriate model of sensitization, which is lead through community-based institutions.

3. Development of sensitization materials to promote awareness among youths, such as a

Environmental Education Programme (EEP), which aims to educate and empower 

youths as “Environmental Ambassadors” within their communities. 

4. Diversification and Intensification of materials: By 2014, BCP has now widely consulted 

with the majority of the stakeholder population living within the project zone – the 

majority of community stakeholders are aware of and support our activities. Moving 

forward, it is our aim to develop new and interesting ways of presenting information 

about our REDD+ activities, and engaging stakeholders in new projects and processes 

for providing feedback. In 2013, we developed an innovative illustrated comic, to 

provide information about REDD+ activities to younger and/or illiterate sections of the 

population. In the same year, we supported the development of ZDCs as a means for 

conveying information and soliciting feedback about project activities. In upcoming 

years, we plan to develop other media materials, such as an informational movie 

and/or active drama clubs, to raise awareness about project activities and to promote 

consultation and sensitization of community stakeholders. In the long term, BCP aims 

to develop innovative and robust means of communicating about REDD+ to 

stakeholders, as part of our ongoing commitment to project activities. 

2.3 Environmental Impact

No environmental impact assessment has been conducted. As a conservation project, no 

negative environmental impact is expected. 

2.4 Public Comments

No public comments were received. 
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2.5 AFOLU-Specific Safeguards

BCP works closely with local representatives and traditional community leaders to identify local 

causes and drivers of deforestation, and to design projects that are anticipated to meaningfully 

and sustainably address them (See section 2.2). To mitigate risks to local stakeholders due to 

project implementation, alternative livelihood projects i.e., honey and eco-charcoal production, 

conservation farming interventions, training of lead farmers, education support, and fire 

management trainings were implemented. 

Trained security teams comprised of local community members patrol and secure the project 

area, reporting any acts of deforestation or wildlife poaching that take place. Particular emphasis 

is placed on protecting the perimeter of the property, especially the boundary adjacent to 

community lands, with an aim to preventing further encroachment of the project area. Security 

activities are undertaken through close collaboration with the Forestry Department, Zambian 

Police and the Zambia Wildlife Agency (ZAWA). Security teams are trained in effective conflict 

resolution practices, for example, effective communication styles for pursuing non-

confrontational discussions with local community stakeholders. BCP’s Forest Monitors are also 

engaged in on-going comprehensive biodiversity monitoring programs, which are designed to 

track the ongoing impacts of BCP’s REDD+ activities on local wildlife. See details of trainings and 

monitoring in section 5.

In October 2012, BCP undertook a “boundary demarcation” activity along the Northern boundary 

of the property, which separates the project area from community lands. The purpose of this 

activity was to ensure local community stakeholder awareness and acceptance of project area 

boundaries, in the interest of reducing the potential of conflict stemming from confusion about 

the boundary location.

There haven’t been any issues in relation to property and land use right of local stakeholders 

being negatively impacted. During the 7th monitoring period, the community raised a grievance 

against BCP scouts, citing harassment of community members. This was communicated through 

the established grievance mechanisms mainly through written correspondence followed by 

community meetings to redress and closeout grievances. Meetings were held with the headmen, 

cooperative leaders and community members and the minutes of the proceedings were 

documented and signed.

3 APPLICATION OF METHODOLOGY

3.1 Title and Reference of Methodology 

VCS VM0009 V3.0 Methodology for Avoided Ecosystem Conversion
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VCS VT0001 Tool for the Demonstration and Assessment of Additionality in VCS Agriculture, 

Forestry and Other Land Use (AFOLU) Project Activities, version 3.0

VCS AFOLU Non-Permanence Risk Tool v3.3

3.2 Applicability of Methodology

PDR.1-2

1. The primary driver of deforestation in the baseline scenario is unplanned conversion to 

cropland, primarily smaller holder farms. Unplanned charcoal harvesting also results in 

forest loss and degradation. The primary agents of deforestation are small scale 

farmers and charcoal makers.  These drivers and agents are consistent with those 

described in section 6 of the VM0009 v3.0. The end land use in the baseline scenario 

is non-forest (cropland) and the project activity is AUDD.

2. According to historical satellite imagery used to define the project accounting areas 

(see section 4.1), the project accounting areas were all forest as per the Zambian 

definition3 of forest at least 10 years prior to the beginning of the project accounting 

period. 

3. According to results from analysis of conversion within 120 meters of threatened 

boundaries  (Figure 10), some parts of the project accounting area were within 2 

kilometers of areas that had been converted to cropland, the end land-use in the 

baseline scenario.

4. N/A for F-U3

5. N/A for F-U3

6. N/A for F-U3

7. The project accounting areas do not contain peat soil.

8. A reference area has been identified (see Figure 12) for the F-U3 baseline type that is 

similar to the project area as per the methodology requirements and had at least as 

much forest area as the project accounting areas at the start of the historical analysis 

in 1986.

9. There was sufficient historical satellite imagery (see Figure 14)  to cover more than 

90% of the reference region at least twice during the historical reference period for 

both the baseline and baseline re-evaluation.

10. The project activities (see section 1.11) are designed to mitigate ecosystem conversion 

by addressing agents and drivers of conversion. 

3  PDR.3 The Forest Act (Commencement) Order, 2015 definition: “forest” means any land with a tree canopy 
cover of more than ten percent and area of more than zero point five hectares and includes young stands that have not 
yet reached, but are expected to reach, a crown density of ten percent and tree height of five metres that are temporarily
under stocked areas;
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11. The activity-shifting leakage areas and proxy areas are accessible to the project for 

every monitoring period. 

12. N/A

13. The project is located in a tropical ecosystem.

14. There will be little or no livestock grazing in the project area and absolutely no manure 

management in the project area.

15. N/A

3.3 Project Boundary

PDR.11-13

Source Gas Included? Justification/Explanation

B
as

el
in

e

Flux in 
carbon 
pools

CO2
Yes As required per VM0009, the project will evaluate 

fluxes in CO2  from AGOT. Fluxes from BGOT and SOC 
will also be tracked as a substantial portion of the total
system carbon is stored in these pools. AGMT, DW, and 
WP will not be included as neither baseline nor project 
scenario include significant timber harvesting. AGNT 
will not be included as baseline scenario does not 
include perennial tree crops.

Biomass 
Burning

CO2 No Accounted for under carbon pool flux

CH4 No Conservatively excluded as per VM0009 v3.0

N2O No Conservatively excluded as per VM0009 v3.0

Livestock

CH4 No Baseline emissions from livestock grazing are 
conservatively assumed to be zero as per section 6.5.1
of VM0009 v3.0

N2O No Excluded as per VM0009 v3.0 applicability 
requirement 14

P
ro

je
ct Flux in 

carbon 
pools

CO2 Yes Most prominent GHG sources in baseline and thus will 
also be evaluated in the with project condition 

including fluxes in CO2  in AGOT, BGOT, and SOC.

Biomass 
Burning

CO2 No Accounted for under carbon pool flux

CH4 No Conservatively excluded as per VM0009 v3.0

N2O No Conservatively excluded as per VM0009 v3.0

Livestock CH4 No Livestock grazing is forbidden in the project area and 
surrounding communities have very few livestock. Thus
current livestock methane emissions are effectively 
zero. There is no expected increase in livestock grazing 
in the project scenario and therefore GHG from 
livestock are de minimis and can be excluded.
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Source Gas Included? Justification/Explanation

N2O No Excluded as per VM0009 v3.0 applicability 
requirement 14

Synthetic

Fertilizer

N2O No The project is not promoting the use of synthetic 

fertilizers and no increase in use is expected in 

the project scenario relative to the baseline 

scenario. Therefore, project emissions from 

synthetic emissions are zero and therefore de 

minimis and excluded.

The geographic boundaries of the project, reference region, and leakage belt can be found in

Figure 2.

3.4 Baseline Scenario

PDR.17 

As required by VM0009 v3.0, the project used the VCS Tool VT0001 (version 3) for the 

assessment of additionality. This is described in section 3.5. This tool shows that the identified 

baseline type, deforestation for small holder agriculture expansion and some charcoal 

production, is the most plausible baseline scenario. 

PDR.18

The following agents and drivers of deforestation were identified throughout numerous 

stakeholder consultations and interviews taking place across the project zone, beginning in 

March 2013. These identifications were further supported by the results of the Baseline Survey, 

which was completed in September 2012, and by additional “project specific” surveys 

undertaken as part of the on-going Social Monitoring Programme (Annex G).
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Table 4. Agents and Drivers of Deforestation, and mobility of agents

Agent Driver Mobility

Charcoal 
Producers

Uncontrolled, unsustainable 
charcoal Production

Access to community forest areas at a small 
fee ("token") paid to local Headmen.

Farmers Subsistence and small-scale
agriculture

Access to community forest areas granted by 
local traditional leaders.

New/
expanding 
households

Household 
construction/expansion

Local residents and long-term immigrants 
relocate and/or expand their 
fields/households with consent from local 
leaders.

PDR.19

Charcoal Production

Uncontrolled, unsustainable commercial charcoal production followed by conversion to 

agriculture has been identified by both qualitative and quantitative studies as the most significant

drivers of deforestation in the baseline (GRZ & UN-REDD 2010; The REDD Desk 2013) and 

supported by BCP’s Baseline Survey Data, which is presented in Annex H.

Importantly, it is the uncontrolled or unregulated aspects of local charcoal production dynamics 

that are responsible for this high rate of deforestation (Chidumayo and Gumbo 2013), charcoal 

has the potential to be a renewable energy resource, but is unfortunately linked to deforestation 

in Zambia when charcoal production is undertaken in uncontrolled processes that are often 

followed by final conversion of harvested areas to agricultural farmlands (Chidumayo and Gumbo 

2013).

Within the project zone for the LZRP, the high rate of unsustainable charcoal production is the 

result of a serious lack of oversight or enforcement capacity from local authorities, including both 

traditional leaders and local government agencies who are technically responsible for the 

responsible management and protection of community forests.

According to the results of BCP’s Baseline Survey and subsequent consultative and social 

monitoring processes, charcoal production is undertaken by two types of agents: first, local 

residents that produce charcoal commercially as a means of income, often with the intention of 

using income from charcoal production to purchase agricultural inputs such as fertilizer. 
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Local residents may also produce charcoal when they clear new areas for farming, as an 

additional source of income to pay for farming inputs. However, in addition to longer-term local 

residents, qualitative and quantitative evidence also demonstrate that there have been high 

levels of immigration in recent years, and that this high level of immigration is driven largely by 

the lure of accessing farmland and producing charcoal in one of the last remaining easily 

accessible areas of forest in Lusaka Province. These dynamics are illustrated by the data 

collected through BCP’s Baseline Survey, and are discussed in greater in BCP’s Baseline Survey 

Report (Annex H).

Through numerous interviews with local stakeholders and government agencies, it has been 

ascertained that community land allocation is the responsibility and prerogative of local 

traditional leaders, such as Headmen. This is backed by the Lands Act (Chapter 184) as listed 

above, and supported by Chidumayo et al. (2001) Forestry Department & FAO (2010) and FAO 

(2011). Unfortunately, numerous reports have indicated that traditional leaders have begun to 

accept “tokens” (payments) for land allocation, including allocations to migrant charcoal 

producers. In some cases, traditional authorities will accept payment (a certain percentage of 

income) from charcoal production, creating an on-going incentive for indiscriminate land 

allocations for charcoal production to continue. As a result, traditional and historic “rules” 

concerning the protection of forests have recently been disobeyed or forgotten, as traditional 

leaders, the historic “protectors” of community forests, find incentives to allocate forest areas, 

and turn a blind eye to the behaviour of incoming migrants who feel minimal ownership or 

responsibility towards them. It is a local custom that fruit and other culturally valuable trees 

should not be cut down for charcoal production. Nevertheless, numerous instances have been 

observed where such trees have been cut down for charcoal production. 

Additionally, charcoal production is technically supposed to be overseen and regulated by the 

Zambian Government authorities (notably, Forestry Department). However, although robust 

legislation exists requiring the purchase of production and conveyance (transportation) licenses, 

in nearly two years of daily interactions with charcoal producers and transporters, BCP has never 

once met anyone who is involved in the legal production of charcoal. Producers and transporters 

both appear to prefer paying bribes to corrupt officials on an as-needed basis, as opposed to 

facing the prospect of regularly paying prohibitively steep levies that would make their product 

legal.

As such, a prevailing lack of oversight and enforcement capacity from both traditional leaders and

local government agencies has led to the development of a current pattern of deforestation that 

is characterized by practices of indiscriminate land allocation and uncontrolled, unsustainable 

cutting of trees for charcoal. The production of charcoal is further encouraged by strong market 

forces, which have been shaped by a lack of access to alternative sources of energy, and a lack 

of access to alternative sources of income for producers.
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Small-Scale Subsistence Agriculture

As listed above, quantitative and qualitative evidence additionally identify small-scale and 

subsistence agriculture practices as important drivers of local deforestation (Annex H). As the 

section below describes in greater detail, due to high rates of poverty and the relative 

inaccessibility (due to poor roads and long distances) of many areas in the baseline, the costs of 

engaging in commercial activities, which would require the transportation of goods and products, 

are often prohibitively high for rural residents. As a result, and in the absence of alternative 

sources of employment, many households in the project zone rely on subsistence agriculture 

practices as a means of survival.

The baseline scenario, which has been developed through a combination of historical 

satellite/GIS imagery analysis and Participatory Rural Appraisal methods, identifies conversion 

caused by charcoal production followed by small-scale agriculture as the most likely “without 

project” land-use scenario. Local residents clear areas of forest for farming, and resourcefully 

produce charcoal from the trees that were cut, often with the aim of selling the charcoal in order 

to receive income that would allow them to purchase farming inputs. Additionally, local residents 

often follow behind transient charcoal producers, profiting from the areas that have already been 

cleared, and converting abandoned charcoal fields into agricultural fields. Both of these 

processes indicate that there is a clear link between land cleared for charcoal production and 

land cleared for agriculture, and that charcoal production often precedes subsistence or small-

scale commercial agriculture. This dynamic is further identified by GRZ & UN-REDD (2010), 

MTENR (2002), The REDD Desk (2013) and supported by BCP’s Baseline Survey Data, which is 

presented in Annex H.

PDR.20

BCP has gathered information concerning local agents and drivers of deforestation through the 

following methods:

1. Analysis of satellite and GIS imagery, to view historical patterns of deforestation

2. Participatory Rural Appraisal (PRA) methods: stakeholder consultations and 

discussions, including Meetings documented in official “meeting minutes” (20 months; 

from February 2012)

3. Baseline Survey – As part of BCP’s Community Engagement Strategy, which includes a 

rigorous Social Monitoring Program, BCP conducted a Baseline Survey of a 

representative sample of 90 households living within the project zone. The survey was 

conducted in August/September 2012, and included numerous questions designed to 

identify local drivers of deforestation and to assess the socio-economic wellbeing of 

community stakeholder households. Please see Annex H.

4. Encroachment Baseline Survey – specific baseline survey of 44 households living on 

the boundary or within the project area of the Lower Zambezi REDD+ project
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5. Project Specific Surveys – As part of the Social Monitoring Program, information from 

participants in supported projects is collected, which is designed to allow BCP to 

specifically assess the impacts of particular project activities over time. Relevant 

information includes survey data that was gathered from participants in the 

Conservation Farming Training Program (CFTP), Village Chicken Project (VCP), and 

Sustainable Eco-Charcoal Project.

6. Charcoal Studies: BCP has facilitated 6 formal studies and reports about charcoal 

production taking place in the project zone, with the intention of better understanding 

this major driver of deforestation. Studies include:

a. Chongwe Charcoal Study – assessed the amount of charcoal travelling through 

Chongwe town in a 24 hour period (August 2012)

b. Value Chain Analysis of Charcoal Production in Lusaka Province (August 2012)

c. Eco-Charcoal Project Business Plan – assessed production practices, producer 

payments, charcoal markets and pricing systems for charcoal in Lusaka Province 

(September 2012)

d. One day Intensive study of Charcoal Production within the (encroachment) project 

area (January 2013)

e. Eco-Charcoal project participant surveys – collected basic information about past 

involvement in and profit from charcoal production (March 2013)

f. Rural Producer Study – assessed charcoal production practices and pricing 

strategies for seventeen rural producers in Ndubulula Zone (August 2013)

g. Urban Charcoal Market Study – assessed charcoal pricing in six Lusaka markets 

(August 2013)

7. External studies and research: including USAID charcoal study for Eastern Province, and

supported by GRZ & UN-REDD (2010), MTENR (2002), The REDD Desk (2013) and 

Vinya et al. (2011).

Charcoal Production

As the section above describes, commercial charcoal production has been identified by 

quantitative and qualitative studies as the major driver of deforestation in the project zone.

The extreme threat posed to the project area by charcoal production can be explained by two 

main causes: lack of access to affordable alternative sources of energy, and poverty. High levels 

of poverty in Zambia drive both the demand for charcoal, as consumers cannot afford alternative 

sources of energy, and supply, since rural producers lack access to alternative sources of income 

and are desperate for the income available through charcoal production (studies).
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To illustrate the levels of poverty and lack of access to alternatives that producers in the project 

area face, according to the Baseline Survey (Annex H), approximately 88% of stakeholders are 

estimated to live below the international poverty line of US $1.25 per day.

This statistic compares negatively even to estimates that approximately 68.5% of Zambia’s 

population of nearly 14 million people live in poverty (CIA World Factbook; World Bank, 2006). 

Recent United Nations figures estimate that approximately 78% of the rural population lives in 

poverty compared to 53% of the urban population (UN Statistics Division 2012).

In addition to poverty, households in the project zone reported extreme dependency on charcoal 

production as a source of income. As Table 5 below demonstrates, according to the results of the 

Baseline Survey, approximately 70% of rural stakeholders living within the project zone reported 

income from charcoal production. Among producers, average income dependency on charcoal 

production was 55 percent. As Figure 5 and Figure 6 below reveal, at 37% average income 

dependency among surveyed households overall, charcoal production was the most “significant” 

source of income reported by stakeholders in the project zone and charcoal production was even 

more significant than agriculture, which accounted for 32% percent of income, on average.

To put these statistics into perspective: a seven-year landmark study by CIFOR (2011) found that 

forest income (wood, wildlife, plants and other resources harvested from forests) constitutes 

about 20% of total household income of communities living in or near forests in different 

countries. Environmental income (defined as forest and non-forest income) contributed about 

25% of total household incomes (CIFOR 2011). What is therefore significant about communities 

living in the project zone is that forest income is almost double that of the CIFOR study illustrating

the high dependence on charcoal production for urban markets.

This high dependency on charcoal production is likely explained by a lack of access to alternative 

sources of income: only 7% of household respondents for the Baseline Survey (Annex H) reported 

any income from formal employment, and although “small business” was the third most 

significant source of income reported among households (after charcoal production and 

agriculture) households reported an average of only 7% of income from small business.

As these statistics demonstrate, in the absence of alternative sources of income for producers, 

and/or in the absence of alternative methods for charcoal production, such as the sustainable 

harvesting techniques promoted by the Eco-Charcoal Project, high rates of unsustainable 

commercial charcoal production are reasonably anticipated to continue, due to the high levels of 

demand from urban markets and high levels of income dependency among rural producers, and 

lack of alternative livelihood activities.

Table 5. Charcoal Dependency Among Project Stakeholders

Zone Charcoalers (%) Average Charcoal 
Income (Producers)

Average Income 
Dependency 
(Producers)
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Chilimba 70% ZMK 1,889 50%

Mweenshan’gombe 90% ZMK 2,690 66%

Namanongo 61% ZMK 1,935 64%

Ndubulula 53% ZMK 2,396 29%

Overall 68% (n=61) ZMK 2,038 55%

Figure 5. Average % of Incomes across survey respondents
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Figure 6. Significance of Income Sources Across Zones (Average % of Household Income by 
Source, by Zone)

Small Scale or Subsistence Agriculture

As section 2.4.1 mentions above, the Baseline Survey identified that many households in the 

greater project area are dependent, in whole or in part, on small-scale or subsistence agriculture. 

At an average income-dependency of 32% per household, agriculture was the second-most 

significant source of income among households living in the project zone (Figure 6).

The average field size per household is 3 ha (Annex H). Interestingly, households uniformly 

reported farming approximately 3 ha at the time of interview, this is consistent with testimony we 

have heard that households engaging in subsistence agriculture farm just enough land to feed 

their families and do not farm larger areas since to do so would not be ‘profitable’ to them and 

would only require more work than is necessary for survival. BCP has identified that this 

reluctance to expand farms or to engage in commercial agriculture is largely the result of 

prohibitive entry costs (notably transportation, but also inputs such as fertilizer or ploughing 

equipment) for accessing agricultural markets. Labour is also a major constraint to faming 

activities.

However, when asked how many new ha farmers anticipated they would need to clear for farming

by 2015, nearly all households reported that they would clear new areas, often doubling, the 

amount of land they reported working on in 2012. Interested to hear that farm sizes were 

apparently expected to double, or more, by 2015, follow-up discussions were held with farmers at

public meetings and specific meetings or training events related to the Conservation Farming 

Training Program (CFTP). It transpired that new or anticipated clearing does not represent 

planned farm expansion, but rather, reflects that highly inefficient farming practices employed by 

farmers across the project zone cause rapid soil depletion, such that farmers must consistently 

clear new areas or shift to new areas in order to maintain a farm large enough to support their 

household. It must be noted, however, that some fields are ploughed for up to 20 years (Annex 

H).
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Presumably, a consistent 3 ha or so are needed, depending on family size. As such, although the 

amount of land cleared for farming between 2012 and 2015 appears to reflect a doubling in size 

of farms, this more likely reflects that within the next 3 years farmers anticipate they will have to 

clear an equivalent area of land for farming in order to maintain the same size farm to feed their 

families.

It should be noted that this rate of change reflects only the amount of change predicted by 

households within this 3 year period, it does not reflect additional deforestation caused by new or

in-migrating households within this period of time and it does not reflect the amount of 

deforestation which preceded this period of time; presumably, if traditional farming practices 

require households to clear new areas of field for farming every few years, then a significant 

amount of deforestation preceded the current reported amounts of 3 ha currently being farmed. 

Additionally, the Baseline Survey asked respondents to list the number of hectares they ‘own,’ as 

opposed to the number they are farming. Interestingly, households in Ndubulula, on average, 

reported owning smaller tracts of land, whereas in Mweeshang’ombe respondents reported 

owning larger tracts of land. When this data is viewed in combination with information collected 

about immigration into the project zone (described in the section to follow), it is possible that 

these land ownership patterns further illustrate and support apparent governance patterns that 

reflect greater levels of oversight and organization in Ndubulula, which is the oldest community in

the project zone and also closest to the tarmac road leading to Lusaka, compared to newer 

communities comprised of more recent immigrants into the project zone, in areas farther away 

from the tarmac road, and therefore farther from the oversight of local traditional leaders (such 

as the Chief) and local government authorities (such as Forestry Department).

Immigration and Population Growth

Zambia’s national average population growth rate of 2.89% is 12th highest in the world, and the 

country’s national average birth rate of 42.79 births/1 000 population is the 5th highest in the 

world (CIA World Factbook). Given that our calculated average household size in the project zone 

of 7.48 individuals is higher than the average household size for Chongwe District of 7.2 

individuals, according to the 2010 Census information, it is anticipated that population growth in 

the project zone will be a major contributor to deforestation, even before factoring in new 

migration into the area.

Additionally, data collected through the Baseline Survey indicate that approximately 58% of the 

population living within the project zone are youths under the age of 15, this is higher 

concentration of youths than Zambia’s national average of 46% (CIA World Factbook). Critically, 

nearly 70% of Mweeshang’ombe’s population according to our  data are youths; this is especially 

concerning given that many households from Mweeshang’ombe Zone are located right along the 

boundary of the project area.

Table 6. Population in the project zone
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Zone
Househol
ds Total

Avg. Hh 
size 
(2010 
census)

Avg. Hh 
size (BCP
Survey 
2012) % Adults % Youths

Chilimba 238 1,811 7.61 7.61 45% 55%

Mweeshang'ombe 247 1,911 7.74 9.7/8.53 32% 68%

Namanongo 338 2,400 7.1 6.04 53% 47%

Ndubulula 344 2,187 6.36 7.11 34% 66%

Overall 1167 8,309 7.25 7.48 42% 58%

In all, demographic data collected through the Baseline Survey from households living within the 

project zone, along with national census and demographic data for Zambia, indicate that the 

project zone for the Lower Zambezi REDD+ Project is likely to face a very high rate of population 

growth over time.

However, in addition to pressure from a growing existing population, BCP anticipates that in-

migration into the project zone will also pose a significant threat to the project area over time. 

The results of the Baseline Survey show that 74% of residents within the project zone are likely 

immigrants and there is reason to believe that the rate of immigration into the project zone is 

increasing over time. It appears that there has been a wave of recent immigration into the project

zone over the last 20 years. This wave appears to have begun in Ndubulula Zone, which is the 

closest to the tarmac road that leads to Lusaka and has continued to move farther in towards the

boundary of the project area. Table 7 summarises this wave of immigration. Ndubulula presented

the highest volume of long-term immigration, which can be compared to Chilimba Zone, the 

farthest zone from Ndubulula, where a high volume of more recent immigration has taken place, 

especially within the past 8 years. 60% of the people whom have encroached into the project 

area arrived in the last two years and 100% were immigrants from other districts. 
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Table 7: Percentage of immigrants within the project zone and encroachment exclusion within 

the project area.

Zone % Migrated into Project Zone Average years in Project Zone

Chilimba 65% 8

Mweeshang'ombe 72% 15

Namanongo 73% 14

Ndubulula 89% 20

Total 74% 14

Encroachment 100% 7

BCP  conducted  a  survey  of  these  households  that  have  encroached  onto  the  conservancy.

Interestingly, of over ten individuals and households that were interviewed, only one household

was engaged  in  active  farming.  All  other  respondents  were engaged  in  commercial  charcoal

production and the most  basic  of  farming.  In  many instances,  the dwellings  were temporary

structures  and with the exception of two respondents,  inhabitants  of these households  were

single males who had left their families behind in other locations. Individuals reported that they

had been granted access to land within the project  area after  paying a small  token to local

traditional leaders. 

Taken as a whole, the data therefore show a strong link between charcoal production and in-

migration  as  co-indicators  of  the  significant  threat  of  deforestation  to  the  project  area.

Additionally, as was mentioned in the section above, it  should be noted that household land

ownership amounts increase as proximity to the project area increases and these areas near to

the  project  area  are  anticipated  to  face  the  highest  rates  of  new  immigration,  particularly

immigration  driven  by  charcoal  production,  currently  and  in  upcoming  years,  especially  as

population pressure in more distant locations nearer to the tarmac road (such as Ndubulula) limit

land ownership amounts and community forest resources become scarce. New households in the

project zone, whether the result of immigration or population growth from existing communities,

will result in new deforestation, as new areas must be cleared for homes, farming, and potentially

income-generating activities such as charcoal production.

Addressing Agents and Drivers of Deforestation

As has been discussed in the sections above, in the baseline scenario, the agents of 

deforestation have been identified as local residents, including long-term in-migrants, and the 

drivers of deforestation have been identified as unsustainable, uncontrolled, and unregulated 
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charcoal production that is linked to and/or followed by conversion to agricultural lands, 

especially on which inefficient farming techniques take place.

BCP’s Community Engagement Strategy is designed to address local drivers of deforestation in 

three main ways:

1. By providing current and potential agents with alternatives to deforestation-dependent 

livelihoods

2. By improving local livelihoods, by reducing poverty and improving food security, thereby 

reducing the “desperation” that often drives agents (households, individuals) to engage

in charcoal production

3. By ensuring that local stakeholders perceive tangible benefits from this REDD+ project, 

so as to change local attitudes about the value of forest protection, such that local 

stakeholders are incentivized to address the context in which current charcoal 

production activities are taking place. 

PDR.21 

No external drivers were quantified in a way that could be used as a covariate in a deforestation 

model. 

3.5 Additionality

As required by VM0009 v3.0, The VCS Tool VT0001 (Version 3) Tool for the Assessment of 

Additionality in VCS Agriculture, Forestry and Other Land Use (AFOLU) Project Activities” was used 

to demonstrate project additionality. 

Applicability Conditions

a. Project activities do not violate any applicable laws (Section 2.3.16)

b. The baseline methodology (VM0009) allows for a stepwise approach justifying the most

appropriate baseline scenario.

The Steps of VT0001 have been applied as follows:

PDR.99 A list of alternative land use scenarios to the project.

Step 1. Identification of alternative land use scenarios to the proposed VCS AFOLU project activity

Sub-step 1a. Identify credible alternative land use scenarios to the proposed VCS AFOLU project 

activity:

&

Sub-step 1b. Consistency of credible land use scenarios with enforced mandatory applicable laws

and regulations:
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Legally mandated, credible land use scenarios for the project activity that can be implemented by

the title deed holder are:

• Forest land converted to cropland if the necessary permits are acquired. This is a 

credible land use scenario as this is not an illegal activity on private land in Zambia and

the project area is suitable for dryland and irrigated crops. 

• Forest land converted to other land through logging of trees and subsequent charcoal 

production if the necessary permits are acquired. This is a credible land use scenario 

as the title deed holder can apply for such a permit from the Department of Forestry 

and considering the demand for charcoal it will be a viable alternative.

• Forest land converted to other land through clear felling and converting to grassland 

and using the land for cattle ranching. This is a legal and credible activity. Clearing the 

forests will also destroy tsetse flies, allowing for cattle to be ranched. Cattle ranching is 

a highly successful land use in Zambia.

• Forest land remaining forest land by managing through managing the property as a 

game ranch, that is, the pre-project land use. This is a credible, legal land use.

Other  credible  land  use  scenarios  resulting  from  encroachment  by  neighbouring  agents  of

deforestation that are not legally mandated but not enforced are:

• Forest land converted to cropland caused by unplanned, uncontrolled, unsustainable 

charcoal production, followed by conversion to agricultural fields and unmanaged late 

season fires. It is thus, generally a stepwise process where an area is cleared for 

charcoal to generate an income and it is then farmed to provide food. This is a credible 

scenario as this land use is already taking place within the boundary of the project 

area. This is the baseline scenario and justification for the selected baseline is provided

below.

PDR.100 Justification for the selected baseline scenario.

Sub-step 1c. Selection of the baseline scenario:  

The baseline scenario is deforestation due to charcoal production followed by subsistence 

agriculture. This is a conservative baseline scenario in compliance with Section 7 of VM0009 

V3.0.

The Baseline Scenario was developed through a combination of Participatory Rural Appraisal 

(PRA) techniques and literature.

PRA techniques employed included: group dynamics (feedback sessions, interviews) and 

sampling (social mapping, survey data collection, analysis and reporting) to determine the most 

likely land-use scenario in the absence of the project. Agents of deforestation confirmed their 

expectation that in the absence of this project, high levels of deforestation in the project area 

would continue, and waves of immigration would continue to threaten the existing project area 

boundaries, as community forest resources would become increasingly constrained. Such 
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sentiments were also documented in some of the public comments captured during CCBA 

validation.

To complement the participatory rural appraisal techniques, the Biomass Emissions Model of 

VM0009, based on point interpretation of historical imagery, was used to confirm the baseline 

scenario.

An analysis of Landsat imagery from 1984, 1992, 1999, 2002 and 2009 showed large scale, 

increasing permanent forest loss across the entire reference area, including inside Rufunsa 

Conservancy. It is thus clear that the residents of the reference area are dependent currently on 

land use practices that rely on the unsustainable clearing of intact forest for their livelihoods. 

From the socio-economic baseline survey it was found that the deforestation is caused by 

charcoal production and subsistence agriculture. The trend has been continuing since 1984 

without any abating and is thus unquestionably the baseline scenario, particularly considering the

national and local population growth rates.

In the absence of the Lower Zambezi REDD+ Project, illegal encroachment onto the private 

property of Rufunsa Conservancy is likely to continue. Encroachment into the project area of 

Rufunsa Conservancy for charcoal production has already begun, and vast tracts of the 

northwestern boundary of the adjacent Lower Zambezi National Park have already been 

deforested and converted into community settlements, marked by agricultural fields, households 

and ‘permanent’ structures such as churches, schools and stores. These are indicators that the 

predicted land-use pattern will continue, even without regard to the technically “protected” status

of areas such as the National park, in the absence of enforcement presence and capability, and 

in the absence of alternative scenarios (such as alternative livelihood activities) becoming 

available.

The results of our Baseline Survey (Annex H) demonstrate that the overwhelming land use 

practices in the project zone are charcoal production and subsistence agriculture. Charcoal 

production is for the Lusaka charcoal market and subsistence agriculture is for local household 

use and limited sales to markets further afield.

Growing crops is a legal land use activity with permission from a traditional authority in the 

reference area, put not the project area as this is private land. The fact that it is illegal has not 

prevented encroachment in the project area and without the project activity registered under the 

VCS it will not be possible to finance the various deforestation mitigation activities. The 

inefficiency of current farming practices must be addressed if the current baseline scenario is to 

be avoided: otherwise, households will continue to need to clear new areas of field nearly every 

year to compensate for soil degradation and new farming areas will be cleared to account for 

increasing household sizes and in-migration. 

Charcoal production is only legal with the necessary permits, but there are capacity constraints 

that prevent the issuance of charcoal production permits. Charcoal production is thus continuing, 
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largely unregulated, on an unsustainable scale. Despite existing traditional and legal regulations, 

and even legislation, empowering local authorities and government agencies to protect and 

manage forest areas, as the sections above have described, there is little to no evidence that 

traditional leaders or government agencies are willing or even capable of doing so. Although 

Zambia’s Forestry Department has expressed great willingness and enthusiasm to address 

(reduce) deforestation and to encourage improved management of community forest areas, their 

capacity to regulate local land use is greatly hindered by significant resource constraints. 

Until BCP paid for repairs to his motorbike, the local Forest Officer stationed at the Chinyunyu 

Forest Station reported that he had lacked any form of transportation for the past two years. 

Given that he is one of the sole officers responsible for a vast area stretching between Chongwe 

town and the Luangwa River, this demonstrates the extreme limits against Forestry Department 

capacity to protect or manage forest areas.

Similarly, the late Chief Bunda Bunda attempted to “ban” charcoal production in his Chiefdom, 

but his efforts were unsuccessful due to the strength of existing market forces and the lack of 

alternative sources of income for his constituents. For local leaders, such as the Chief and 

Headmen, the decision to ban production of a product that the majority of their constituents are 

reliant upon as a source of income is extremely politically unfavourable. This, combined with the 

fact that a lack of supervision has encouraged the development of a practice whereby local 

traditional leaders profit from local charcoal production and handing out land for agriculture 

(through the establishment of a sort of “tithe” system, in exchange for access to community 

forest), means that the chances for avoiding a total deforestation scenario are small in the 

absence of the development of comprehensive, robust activities that can replace local income 

from charcoal and poor subsistence agriculture and significantly improve local governance 

systems.

The project area is anticipated to face growing population pressure from one of the highest 

population growth rates in the world and a pattern of immigration that is related to charcoal 

production and seeking new agricultural land, as the project area constitutes some of the last 

remaining areas of intact forest in Lusaka Province, where demand for charcoal is high and the 

cost of transportation is relatively cheap compared to other more distant areas. As the sections 

above illustrated, a very high percentage of stakeholders living within the reference area are 

highly dependent upon charcoal production as a source of income and livelihood activity. As such,

in the absence of comprehensive project activities, high rates of deforestation caused by 

charcoal production are expected to continue.

PDR.101 An investment or barriers analysis proving that the project is not the most economical

option.

Step 2. Investment analysis:
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Sub-step 2a. Determining investment analysis option

The owner of Rufunsa Conservancy has indicated that the property has not generated any income

as a hunting ranch since ownership was assumed in 2001 (Annex BB). The owner has maintained

the property using its own private funds over the years and has been unable to generate any 

income from sustainable hunting, or any other land use. This is due to the poaching pressure on 

large game populations and a lack of funding to effectively manage the land or engage with 

communities meaningfully.

The infrastructure in the project area simply does not allow for the generation of any significant 

income from photographic tourism in the near future and the low animal densities do not allow 

for tourism hunting. These are the only income activities that can feasibly take place in the 

project area 

The project activity will thus only generate income through VCS related activities and thus 

qualifies for Simple Cost Analysis.

Sub-step 2b. Option 1 Simple Cost Analysis

The VVB has been provided with the necessary documentation (Annex BB) that the project area 

has not generated any past income through game ranching and thus forest protection activities 

and projected future financial documents showing that there are no future, viable income 

streams other than those generated through VCS registration.

PDR.102 A common practice analysis including a list of project activities and the drivers of 

conversion that they address.

Step 4. Common practice analysis:

Conservation projects on private and communal land are not common at all in the region. 

Rufunsa Conservancy is the only privately owned wildlife sanctuary in this upper escarpment 

portion of the Lower Zambezi ecosystem. The only other conservation activities in the area are 

found on state land, and the only relatively well maintained conservation areas with mentionable 

large game populations are found on the river valley floor of Lower Zambezi National Park and 

the Chiawa Game Management Area, both of which have some agents of deforestation present 

within the boundaries. The difference between these properties and Rufunsa Conservancy is that 

they are managed by the state and they benefit from state, donor and entry fee revenue sources.

Furthermore, Lower Zambezi National Park is comprised of essentially two separate geographical 

entities. The river valley floor is rich in wildlife and is a popular tourism destination. However, a 

significant portion of the park is miombo forest above the escarpment that has very little tourism 

and more threatened wildlife populations. Management of the national park is focused on the 

valley floor. In contrast, Rufunsa Conservancy is situated well above the escarpment away from 

the key tourism circuit and the management presence this draws.
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Successful, profitable conservation projects on private land are rare in Zambia and are certainly 

not “the norm.” The vast majority of such projects are in existence due to the fact that their 

owners have generated income elsewhere, have foreign philanthropists underwriting loss-making 

entities, or have enough wildlife to support profitable tourism hunting operations (see Annex BB 

for reviews of the current status of game ranches and GMA’s in Zambia). 

Privately owned game ranches in Zambia, with suitable game populations, in 2013 are 

experiencing a severe crisis as their main source of revenue, tourism hunting, has been banned 

in unfenced areas (the majority of game ranches are unfenced).  This highlights the vulnerability 

of private game ranches, even those with healthy wildlife populations. Many game ranches are 

too remote from photographic tourism circuits to be able to benefit from this sector.  Owners thus

need to invest profits from other economic activities conducted in other geographic locations into 

these private game ranches in order to conserve them. Confidential evidence of similar properties

with more game and established infrastructure that require ongoing outside funding has been 

provided to the validator.

It is thus clear that the conservation activities of the project will address at least two drivers of 

deforestation, namely charcoal production and subsistence agriculture that would have not been 

addressed had the project not been undertaken (also see PDR.100) as per Section 7 of VM0009 

V3.0: 

PDR.103 Evident compliance with the minimum requirements of VT0001 v3.0.

In summary, the Lower Zambezi REDD+ Project satisfies the criteria for additionality. A credible 

baseline scenario is charcoal production followed by subsistence agriculture. There are no 

financial barriers preventing the baseline scenario and clearing land for subsistence agriculture is

a legal activity in Zambia with the necessary permissions in place, so is the cutting down of trees 

for charcoal if the necessary permits have been acquired and taxes paid. There are substantial 

barriers preventing enforcing of illegal charcoal activities and deforesting of privately titled land. 

Activities undertaken by the Lower Zambezi REDD+ Project are unique and would not otherwise 

take place in the absence of the project.

The Government of Zambia has approved the Lower Zambezi REDD+ Project and particularly the 

deforestation mitigation activities, especially eco-charcoal production.

3.6 Methodology Deviations

There will be a minor deviation of the visual approach for leakage monitoring (Appendix B, 

VM0009). Instead of Forest Inventory Team members estimating degradation, they will be 

required to geo-reference every felled tree in the permanent plots and the total number of felled 

trees will be compared against the average density of trees/ha in the project accounting area, 

avoiding biased estimations/erroneous counting of trees in 1 ha plots. This value will then be 
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placed in a degradation category as per VM0009. This approach removes all potential bias and 

greatly improves the robustness and repeatability of degradation monitoring. This deviation does 

not affect the conservativeness of any emissions reductions as it is in fact an improvement of the

prescribed procedure and removes observer bias that could result in degradation in the leakage 

area being underestimated. This deviation only impacts the way leakage is monitored and does 

affect any other part of the methodology.

The allometric equation used to estimate above ground biomass in this monitoring period and all 

previous monitoring periods was not tested on trees larger than 55 cm. However, the project 

inventory data includes a few trees larger than this. The methodology requires that the directly 

measured biomass of the largest tree in the representative sample of destructively harvested 

trees be greater than the biomass predicted by the equation, and that the value of the first order 

derivative of the largest tree in the representative sample and inventory not differ by more than 

10 %. The selected allometric equation does under predict the biomass of the largest tree in the 

representative sample, but the difference of the first order derivative values was greater than 10 

%. Therefore, for all trees in the inventory greater than 55 cm DBH, the calculated biomass was 

set equal to a 55 cm DBH tree. This is a very conservative assumption and erases the possibility 

of the equation over predicting biomass of trees outside the size classes for which it was tested. 

This deviation only relates to how biomass is measured for monitoring purposes and doesn’t 

affect any other part of the methodology. It results in a more conservative estimate of biomass 

and emissions savings. Therefore, it meets the criteria for an acceptable methodological 

deviation.

4 QUANTIFICATION OF GHG EMISSION 
REDUCTIONS AND REMOVALS

4.1 Baseline Emissions

Project Accounting Areas

The first part of determining the baseline emissions with VM0009 is to define the project 

accounting area, which is the area that will be subject to the baseline model of deforestation and 

for which a appropriate proxy, reference, and leakage areas will also be created. This is done 

based on analyzing agent mobility and the suitability of the project area for conversion under the 

baseline scenario.

PDR.22
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A number of satellite images collected by the Landsat series of satellites indicate that the 

accounting area is indeed forested 10 years prior to the project start date. Figure 7, Figure 8 and

Figure 9 below supports this finding.

Figure 7. Graphic showing (A) Terrain in the project accounting area (B) Slope in the project 
accounting area (C) Landsat Image (1999/07/01) showing forest cover (D) Landsat Image 
(2009/06/02) showing forest cover at the project start date.
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Figure 8. Forest Cover 1999 (C from Figure 6)

Figure 9. Forest Cover 2009 (D from Figure 6)
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PDR.23 

The project accounting area is the boundary of Farm 10800, or Rufunsa Conservancy, as shown 

in Figure 2 above. Sable Transport Limited, a Zambian registered and 100 percent Zambian 

citizen owned company, privately owns Rufunsa Conservancy under leasehold from the 

Government of the Republic of Zambia. This area was originally registered as a game ranch for 

wildlife tourism operations.  Due to a lack of resources and wildlife poaching pressure, the area 

has not been used or promoted for eco-tourism or hunting and has been operated as a 

conservancy. The project area boundaries are clearly defined in a Government of Zambia issued 

title deed (Annex A).

The accounting area was calculated by firstly excluding non-forested portions of the project area 

(bare earth and grassland). Then, all steeply sloped lands (greater than 20 degrees slope) which 

are inaccessible to agents of deforestation were excluded. The slope of 20 degrees was selected 

based on the assessment of the maximum slope of fields in the reference area. For clarity, steep 

slopes were excluded only if the size of the polygon to be excluded is greater than 0.4 ha, in 

which case a 15 m buffer was created around these polygons. The accounting area comprises 

33,338 ha of the total project area of 40,126 ha. A 30m Digital Elevation Model (ASTER Global 

Digital Elevation Model Version 2) was used in the slope calculation.

For the project accounting area boundaries it is important to note that while the title deed 

outlines the boundaries of the conservancy, the reader will see that a portion of this area has 

been removed along the northern boundary (Figure 2 and Figure 7). This excluded area has been 

removed as this portion of the property has been encroached by illegal squatters currently 

undertaking charcoaling and subsistence agriculture activities. This illegal squatting resulted 

from confusion as to the exact location of the Northern boundary of the property. As a result of 

this confusion, a small number of households (approximately 19) had settled on private property 

within the boundaries of the Project Area. An additional 24 households live on communal land on 

or near to the boundary of the property. It is possible that some of these illegal squatters arrived 

prior to the project start date, but there certainly has been new occupation after the project start 

date. It has now been brought under control.

Due to the sensitive nature of land tenure in Zambia it was decided not to evict these people, but 

rather exclude this encroached area from the accounting area. It has been decided that the best 

option is to exclude the encroached area from carbon accounting as including it will most likely 

make it necessary to relocate the occupants which could lead to unnecessary conflict. Squatters 

are being continuously monitored and are not allowed to move further into the property. It is thus 

a conservative exclusion, the area has not been included in emissions reductions accounting.
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The boundaries of the exclusion area are based on a survey undertaken by BioCarbon Partners. 

Each illegal squatting household was surveyed with additional location data also collected using a

hand held Global Positioning System (GPS). A convex hull was then generated around these 

points and used to adjust the boundaries of the conservancy. BioCarbon Partners will not be 

including this area in the calculation of net emission reductions.

There will be no BCP eco-charcoal production in the Project Area (Rufunsa Conservancy- 

boundaries as per title deed) or the accounting area or the excluded encroached area. 

Baseline Type

The next part of the methodology is to determine the baseline type following the diagram on page

50 of VM0009 v3.0. Under VM0009 v3.0, there are baselines for forest and grassland. While 

there are natural grasslands within the project area and they are occasionally under threat of 

conversion to cultivation, the project has chosen to only consider forest conversion. As stated in 

section 3.4, the drivers of deforestation result in unplanned conversion. Finally, the rate of 

conversion along the project area perimeter prior to the project start was low. Thus, as under 

VM0009 v3.0, the baseline type is considered F-U3. 

PDR.32

Figure 10 below shows the project boundary as well as the perimeter which is within 120m of 

deforestation. According to the analyses the project falls within the U3 Baseline type (AUDD 

frontier or mosaic) whereby less than 25% of the entire project boundary is within 120m of 

deforestation that has occurred within 10 years of the project start date (see GIS data in Annex 

T). 
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Figure 10: Graphic showing the threatened perimeter as well as the boundary within 120m of 
deforestation

Proxy Area Selection

VM0009 v3.0 uses proxy areas to estimate the residual carbon stocks after conversion over 
time. This is accomplished with fixed plots that are remeasured at least once every 5 years.

PDR.35

Figure 11 shows the boundaries of the Proxy Area.

PDR.36

Figure 11 also shows the landscape configuration of the proxy area and the project area. 
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Figure 11. Land cover map of the project area with the proxy area highlighted (Dark black 
boundary shown)

PDR.37

The purpose of the proxy area is to measure residual biomass and soil organic carbon in an area 

that is representative of the end land use described by the baseline scenario. In the present 

project the baseline scenario describes the end land use as being subsistence agriculture. The 

process to this land use involves the conversion of native dryland miombo forest for charcoal 

production following which the land is cleared of all shrubs and grasses and burnt prior to the 

commencement of subsistence agricultural activities. Figure 11 shows the boundary of the proxy 

area which was defined using the land cover classification in the project area, the boundaries 

were selected such that the defined proxy area represented the final land use as per the baseline

scenario and is an area that the project proponent has expert knowledge of through various 

community engagement processes (see Annex F for more detail). The proxy area boundaries 

clearly show that the proxy area was on average, un-forested as of the project start date. This 

figure also confirms that the proxy area has a similar landscape configuration to both the 

reference and accounting areas. Given that only one project accounting area is present, only one 

proxy area was defined and sampled. The proxy area shares almost 60% of its areal area with the

reference area and is thus accessible to agents of deforestation and the project proponent has 

full access to the proxy area.
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PDR.38

A spatial analysis making use of the land cover classification shown in Figure 11 returned the 

following information regarding the forest cover in the proxy area. The proxy area is 43 433.12 

ha, of this forest (light and dense forest) makes up 13 517. 95 ha (31.12%). The land cover 

classification was undertaken using a Landsat TM image captured in 2009 and thus this is 

relevant to the project start date.

Carbon Pool Baseline Scenarios

PDR.39

Above Ground Other Trees (AGOT) are assumed to be removed, converted to charcoal and 

subsequently burnt in the baseline scenario. All AGOT that is not converted to charcoal is burnt on

site. The residual AGOT that remains in the baseline scenario, as determined by plot samples, is 

6.7 tCO2e/ha. The BCP biomass and soil monitoring protocol (Annex L ) was followed to quantify 

remaining AGOT.

Below-ground Other Tree (BGOT) was determined using a local peer reviewed root-shoot ratio of 

0.54 (Chidumayo 2013).

Soil Organic Carbon (SOC) is 192.6 tCO2e/ha (Annex X) and decays to to 131.7 tCO2e/ha in the 

proxy area following the BCP biomass and soil monitoring protocol (Annex L ). Averages were 

calculated following the guidelines in Annex B and equation B.9 VM0009 V3.0. SOC was 

assumed to decay at the VCS default SOC of 0.2.

Reference Area Selection

VM0009 uses a cumulative deforestation model to estimate baseline emissions. This model is 

calibrated based on the cumulative proportion of conversion over time. This is determined by 

visual tracking changes in points (pixels) across a reference area during a reference period that is

representative of the future for the project area in the baseline scenario.

PDR.40

Figure 12 shows the boundaries of the reference area. in addition the map shows the topography

found in the project area (slope and digital elevation model) as well as access points and land 

cover. Important resources including rivers, roads are also shown. Villages partaking in the 

project activities are also included. Tenure in the reference area is not available, tenure for the 

project accounting area is shown elsewhere on Figure 2.
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Figure 12. Land cover map of the project areas with the reference area highlighted (Dark black 
boundary shown) and arrows indicate access to the reference area.

PDR.41

A spatial analysis was undertaken to determine if the reference area had as much forest as the 

project accounting area at any time during the historical reference period. The 1989 Landsat 

scene was chosen to determine the forest cover during the reference period.

An unsupervised segmentation and classification (K-Means classification) was applied to the 

reference area using the 1989 Landsat scene. The forested area for the 1989 scene returned a 

forested area of 42 217 ha for the reference area, while a supervised classification (discussed 

elsewhere) of the 2009 Landsat scene returned a forested area of approximately 33 338 ha for 

the project accounting area. These areas are presented graphically in Figure 13 As such the 

analysis shows that at some point in time during the historical reference period, the reference 

area contained at least as much forest as the accounting area.

75



Project Description: VCS Version 4.0

Figure 13. Forested area of the accounting and reference areas in 1989 and 2009

PDR.42-44

The purpose of the reference area is to characterise historical deforestation close to the project 

accounting area. Both the reference area and the project accounting area are located in the 

same chiefdom (Late Chief Bunda Bunda) and district (Rufunsa district). The reference and 

project accounting areas share a common boundary along the northern edge of the project 

accounting area. The rationale for the selection of the reference area boundaries is a function of 

the location of the agents of deforestation as well as the location of the project accounting area 

relative to the Lower Zambezi National Park. The reference area was placed north of the project 

accounting area as this area is the source of the threat to the property and is where the agents of

deforestation are located (Identified during the participatory rural appraisal, Annex F). The 

northern boundary of the reference area abuts the Great East road which is the main transport 

road to Lusaka. Visual interpretation of historical Landsat satellite imagery indicates that the 

source of deforestation in the area is this main road with deforestation moving south throughout 

the historical reference period. As such the northern boundary of the reference area was defined 

as being the Great East road. The eastern boundary of the reference area was defined to match a

road which defines the western boundary of the Lower Zambezi National Park. 

The western boundary of the reference area was also defined based on a road leading from the 

Great East road to the project accounting area. Wherever possible the boundaries for the 
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reference area were defined so as to accurately capture the deforestation described in the 

baseline scenario. The final reference area therefore depicts land cover which is concomitant 

with the defined baseline scenario and provides an accurate depiction of what the accounting 

area would look like without the implementation of the Lower Zambezi REDD+ Project.

The geography of the reference area is very similar to that of the project area. Figure 12 clearly 

highlights the similarity between the two areas, the reference area is flat in most places with 

some topographically varied areas. Both slope and height were determined using a digital 

elevation model derived from the ASTER Global Digital Elevation Model (GDEM). 

Reference Period and Historic Imagery to Parameterize Cumulative Deforestation Model

PDR.93-94

The PDRs in this section include the required documentation for the first baseline and have been 

update to also cover the required documentation for the baseline re-evaluation.

PDR.95

There was a still a significant number of points that were forested in the reference region at the 

beginning of the baseline re-evluation period and there haven’t been any changes in the 

reference region that would require a new reference region. Therefore, there were no obstacles to

overcome during the baseline re-evaluation.

PDR.96

The reference area remained unchanged for this baseline re-evaluation.

PDR.48

The imagery for the first project baseline was based on available cloud free Landsat imagery 

found at (http://glovis.usgs.gov/). The reference period selected was 1984 - 2009. In total six 

suitable scenes were identified and used. No suitable scenes were found before 1984. 

For the baseline re-evaluation required in 2019, the CDM point interpretation was updated to 

2019 and with another five observation points in time between 2013 and 2019 obtained through

Google Earth Engine.

PDR.49

Table 8. List of images used to develop the project Cumulative Deforestation Model

Image
no.

Image Date Image ID Sensor

1 1984/06/29 LT51710711984181XXX04 Landsat 5

2 1989/06/13 LT51710711989194JSA00 Landsat 5

3 1992/06/19 LT51710711992171JSA01 Landsat 5
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4 1999/07/01 LE71710711999182EDC00 Landsat 7

5 2002/07/09 LE71710712002190SGS00 Landsat 7

6 2009/05/01 LT51710712009121JSA01 Landsat 5

7 2013/05/12 LC08_171071_20130512 Landsat 8

8 2014/05/31 LC08_171071_20140531 Landsat 8

9 2016/04/20 20160420T075612_20160420T081431_T35LQC Sentinel-2

10 2016/04/20 20160420T075612_20160420T081431_T35LQD Sentinel-2

11 2017/05/25 20170525T080011_20170525T082346_T35LQD Sentinel-2

12 2017/05/25 20170525T080011_20170525T082346_T35LQC Sentinel-2

13 2019/04/05 20190405T075611_20190405T082100_T35LQC Sentinel-2

14 2019/04/05 20190405T075611_20190405T082100_T35LQD Sentinel-2

PDR.50

No specific timeline of events is known for the agents of conversion.

PDR.51

The reference period was defined to enable the determination of cumulative deforestation over 

time within the reference area. The reference period start date was set to 1984. This date was 

chosen for two reasons, the first being that the entire low lying flat areas of the reference area 

were forested at this stage. The second reason is that this is the first suitable available image in 

the Landsat archive. While this image does contain some cloud cover, this only partially occludes 

the reference area. CDM points falling on the clouds were removed from the population data set. 

The reference period was extended until 2009, which is the project start date.

Image dates are available in Table 8. Scenes were chosen such that all data used in the CDM 

were from the same season. Southern Zambia experiences heavy and persistent rains from 

November through to May. During this period it is difficult to capture cloud free scenes of the 

study area. As such imagery used in the reference period CDM analyses were selected from May 

to July, which facilitated easy comparison of forest states.

PDR.52

Figure 14 shows the extent of double coverage. See Annex T for the spatial data associated with 

this map.
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Figure 14. Map depicting the number of CDM points which fulfil the double coverage 
requirement

PDR.53

Double coverage of the images used in the first baseline was calculated using the tool made 

available as part of the Wildlife Works Toolbar used for the CDM forest state assessment. The 

imagery employed by the project proponent was entirely cloud free save for sparse clouds on the 

initial 1984 scene. Figure 14 (see above) shows a forest state classification of the entire 

reference area for the 1984 image. This is the only image which contained any cloud cover. The 

red points indicate the areas which were classified as forest in 1984 while the blue points 

indicate clouds and or non-forest. Points falling on the clouds and cloud shadows as well as non-

forest points were removed from subsequent forest state analyses. Of the 2600 points (red 

points) employed as part of the CDM analysis, 100% of these points fulfilled the double coverage 

requirement. In addition, no Landsat 7 ETM+ scenes captured after 2003 were employed due to 

the scan line error, as such complete coverage of the reference area was attained.

The additional images used in the baseline re-evaluation were also cloud free.

PDR.54

Figure 15 below shows the temporal location of the images used to develop the CDM for the first 

baseline for the Lower Zambezi REDD+ Project, while Figure 16 shows the temporal location of 
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the images used to develop the CDM for the baseline re-evaluation. The temporal locations are, 

on average, located evenly across the reference period thereby fulfilling the stationarity 

requirement.

Figure 15. Line plot of CDM image dates

PDR.55

Forest state point interpretation utilised both Landsat 5 TM, Landsat 7 ETM+, Landsat 8 OLI, and 

Sentinel-2 imagery. The spatial resolution of the Landsat imagery is 30m and the resolution of 

the Sentinel-2 data was 10m, as such the pixel size of the imagery used was not more than 30m 

x 30m. 

PDR.56

All Landsat imagery used in the first baseline was downloaded from the United States Geological 

Survey GLOVIS website (http://glovis.usgs.gov/). This data are pre-processed to Standard Terrain 

Correction (level 1T) which involves both geometric and radiometric corrections. Following 

downloading, the Landsat data were geo-referenced to the UTM 35 South projection with image 

control provided by the 2009 scene. Results from the image warping process will be made 

available to the validator. RMSE values returned are all less than 1%. Table 9 shows the RMSE 

values for each image matching process. The Root Mean Square Error was calculated based on 

the absolute difference between the greatest and smallest error. The errors are very small as the 

imagery were already geometrically corrected by the USGS.

The imagery used for the baseline re-evaluation was visualized in Google Earth Engine which 

automatically projects all imagery to a common projection. Visual inspection of the imagery from 

different dates showed that all were very well registered with each other with less than 10% 

RMSE.

Table 9. RMSE results from the Geo-referencing procedures
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Date Master Slave RMSE

1984-06-29 2009 Image 1984 Image 0.263668

1989-06-13 2009 Image 1989 Image 0.0429821

1992-06-19 2009 Image 1992 Image 0.256452

1999-07-01 2009 Image 1999 Image 0.248838

2002-07-09 2009 Image 2002 Image 0.034691

2009-05-01 2009 Image NA NA

PDR.57

The cumulative deforestation modelling forest state observation sample size was selected using 

a pilot sample of 300 forest state points. The pilot sample of 300 points in each of the five years 

used for the assessment results in 1500 observations throughout the sample period. These data 

observations were used to compute an estimate of population variance as per equation F.13 

from VM0009 version 3.0. The resulting analyses indicated that in order to accurately estimate 

deforestation parameters within +/- 15% on average, the forest state analysis required a sample 

of at least 2600 points / observations. The project described in this document utilised a stratified

random grid of 2600 points observed and classified over six years of historical imagery. The 

resulting logistic function for the first baseline was therefore calculated using 15600 forest state 

observations during the historic reference period. The second baseline included 28600 forest 

state observations during the historic reference period. 

PDR.58

Figure 14 shows the location of the CDM sample locations within the reference region. The same 

sample point locations were used for the baseline and baseline re-evaluation.

PDR.59-62

VM0009 allows for using parameters (θ) other than time to improve the fit of the logistic function.

However, the project only tested a single model with time and found that it provided a good fit. 

Therefore, no other parameters were considered. 

PDR.63

The forest state interpretation procedures for the first baseline are available in a confidential 

addendum to this document (Annex O). The protocol for the baseline re-evaluation state 

interpretations is available in Annex CC. For the first baseline, the document covers the following 

topics and provides a thorough outline of the process required to correctly classify the forest 

state of the each of the CDM points.

1. Getting Imagery

2. Adding Imagery and Visualisations in ArcMap
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3. Point interpretation

4. Examples of difficult point interpretations

Wherever possible screenshots of both the software and difficult point interpretations are used to

clarify point interpretations. The forest state document was shared with associates from the Cape

Peninsula University of Technology who made use of it during the forest state classification. In 

addition, the project proponent spent several afternoons with the associates discussing and 

clarifying difficult point interpretations.

The point interpretation for the baseline re-evaluation was conducted using a script in Earth 

Engine to display the historical imagery and make it easy for the user to navigate to each of the 

2600 points (script available for VVB review). A protocol was developed to guide the 2 

interpreters who conducted the work. The protocol was developed by a BCP employee who was 

an expert in remote sensing in Miombo forests in Zambia and very familiar with interpreting a 

variety of imagery types. The protocol describes, with illustrations:

1. How to discern conversion based on changes in pixels, the shapes of changes, 

surrounding context, and using supplementary higher resolution imagery.

2. Being aware aware of seasonal changes that occur in vegetation, which was most 

prominent in June imagery (though the historical imagery was specifically selected to 

avoid this issue as much as possible)

3. Defined deforestation as a clearing of 0.5 ha in order to reduce errors associated with 

image speckle or degradation that did not lead to deforestation. A 5 x 5 grid of Landsat 

pixel boundaries was overlayed on the imagery and the protocol required that the 

interpretation pixel (the center pxiel) be have an orthogonal connection to at least 5 

other pixels to be considered deforested.  

PDR.64

The CDM point interpretation for the first baseline was undertaken by two associates from the 

Cape Peninsula University of Technology. A 5% (3500*0.05=175) sample was drawn from each 

of the forest state interpretations and compared to a forest state classification undertaken by an 

interpreter who is familiar with the study area. The independent interpretation was assumed to 

be correct, confusion matrices were then created for each image in the reference imagery data 

set (matrices are available in Annex R. Table 10 reports the classification accuracy as well as the 

Kappa statistic for each of the image dates. The accuracies returned were suitable and well 

within the criteria stipulated by the methodology. The data used to determine the errors can be 

found in Annex T.

Table 10. Results of an independent CDM error assessment.

Year Richard Burns
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Accuracy Kappa SE 95% CI

1984 97.14% 0.96 0.23 0.92 0.99

1989 96.57% 0.95 0.26 0.91 0.99

1992 90.86% 0.87 0.41 0.81 0.93

1999 95.43% 0.94 0.30 0.90 0.99

2002 96.00% 0.95 0.28 0.91 0.99

2009 97.71% 0.97 0.23 0.94 1.01

For the baseline re-evaluation, a sample of 100 points was checked by the other interpreters for 

each of the 2 interpreters. On average, there was 95% agreement. 

PDR.65

Systematic errors in first baseline interpretations were checked and corrected using the CDM tool

developed for ArcGIS by Wildlife Works. Systematic errors were mitigated during the image 

interpretation phase of the process by labelling points using the previous year's classification. 

Image interpreters were then presented with the point of interest including the previous images 

forest state classification. This aided the interpretation such that forest state points which were 

classified as non-forest in the previous image were not classified as forest in the present scene. 

Several systematic errors were identified and corrected, Shapefile data showing these systematic

errors will be provided to the validator.

No systematic errors were detected in the baseline re-evaluation interpretations, but following 

guidance from VM0009 v3.0, it was decided to set all values after observed conversion to 

conversion, so the data was recoded with a formula in LibreOffice.

PDR.66-67 &  PDR.97-98

The logistic functions for the baseline and baseline re-evaluation (Figure 17, Figure 18 

respectively) were fit using an R script. The results and standard errors for the baseline and 

baseline re-evaluation are shown in table 11 and 12 respectively. Additionally, the standard 

deviation of observed conversion σ̂EM was estimated using equation F.13 from VM0009 v3.0. σ̂EM

was found to be 0.4549 for the first baseline observations and 0.4978 for the baseline re-

evaluation observations. 

Table 11: Logistic function fitting results from R for the first baseline
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Coefficient Estimate Standard Error

α 0.5791768 0.03195

β 0.000365 0.000007315

Table 12: Logistic function fitting results from R for the baseline re-evaluation

Coefficient Estimate Standard Error

α 1.484 0.02231

β 0.0003710 0.000004417

Figure 17. Logistic function used in CDM for first baseline
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PDR.74-75 No covariates to conversion were used.

Lag between the onset of degradation and the beginning of conversion

PDR.79-80

VM0009 v3.0 optionally allows projects to calculate the parameter q, which is the number of 

days between the onset of degradation.

The parameter q was determined as part of the Participatory Rural appraisal. A total of 28 

farmers were questioned how long they waited to cultivate after clearing and the reasons for 

doing so. The farm locations were recorded with a GPS and are reported in Annex U.

The results suggest q = 620 days.

Proximity of project area to recent change

PDR.81

VM0009 v3.0 requires that project calculate the parameter as the ratio of converted perimeter to

total threatened perimeter. Converted perimeter is defined as the perimeter of accounting areas 

that are within 120 meters of conversion that happened in the previous 10 years.

r̂ U  = 0.126

PDR.82
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r̂ U  was calculated using the ratio of deforested perimeter to threatened perimeter of the project 

area. Deforestation was visually identified on a Landsat scene with the boundaries of the 

deforestation digitised as polygons and captured in a GIS. The deforestation polygons were then 

buffered by 120 m. The resulting polygons were used to clip the threatened perimeter. The length

of the clipped boundary was then calculated to be 4.2 km (Figure 19). 

Figure 19. Map of exposed and threatened perimeter.

PDR.83

Based on the analysis described above the Ru value was calculated as the ratio of deforested 

perimeter (4.22 km) to threatened perimeter (39.79 km). The threatened perimeter was 

calculated by removing all boundary areas with a slope of 20˚ or more (South West Area) as well 

as the project boundary which abuts the Lower Zambezi National Park (Figure 2). Slope was 

generated using the ASTER Global Digital Elevation Model (ASTER GDEM). The ratio of deforested 

to threatened perimeter is 0.126. The Landsat TM image used to undertake this analysis was 

captured on the 1st of May 2009 (01-05-2009).

Soil Carbon Decay

The project used the default value of 0.2 for the soil decay parameter λSOC. The project is in a 

tropical region and thus qualifies under VM0009 to use the default value. 

86



Project Description: VCS Version 4.0

PDR.84-92 Not applicable because λSOC was not estimated from data or literature.

4.2 Project Emissions

There are no planned project emissions. As described in section 3.3, emissions from livestock 

and fertilizer are considered de minimus for this project. Unplanned project emissions will be 

calculated as per equation F.41 in VM0009 v3.0. Additionally, changes in project carbon stocks 

will be tracked with 186 fixed carbon inventory plots as described in section 5.3.

4.3 Leakage

Activity-shifting leakage is estimated by directly observing conversion and degradation in 1 ha 

square plots in an activity-shifting leakage area and comparing it to the baseline emissions 

estimated by the Leakage Emissions Model (equation F.48 of VM0009 v3.0).

PDR.105-106

Figure 20 is a map of the delineated boundaries and landscape configuration including the 

activity-shifting leakage area boundaries.

Figure 20. Land cover map of the project areas with the leakage area highlighted (Dark black 
boundary shown)
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PDR.107

Forested areas adjacent to the project accounting site have been selected as the activity-shifting 

leakage area. Landsat imagery from a number of dates throughout the reference period were 

visually interpreted to determine if the leakage area has been forested for at least ten years prior 

to the project start date. To preserve the conservative nature of the project, only areas accessible

to the agents of deforestation were selected. To maintain the conservative nature of the project, 

areas with steep slopes were removed from the leakage area. These included areas with a slope 

of greater than 20˚.

In the present project, the leakage area abuts the project accounting area on its north western 

border and shares approximately 26 km of its perimeter with the accounting area. The leakage 

area also shares approximately 5 km of its boundary with the Lower Zambezi National Park. The 

rest of the perimeter allows free access to the leakage area. Free access to the leakage area was

determined during sampling activities undertaken by the BioCarbon field sampling team. During 

these monitoring activities the team were able to easily access the entire leakage area as shown 

by the locations of monitoring plots, there were no issues with private landowners, rivers, rugged 

terrain or any security concerns.

PDR.108

The activity-shifting leakage area was delineated using topographic features as well as a land 

cover classification undertaken on a Landsat image collected in 2009. Figure 21 shows the total 

extent of forest cover in the leakage area. See Figure 20 for additional graphic displays of forest 

cover in the leakage area.

88



Project Description: VCS Version 4.0

Figure 21. Forest Coverage in the leakage area (2009)

PDR.109

The leakage area contains approximately 27 805.55 ha of intact forest (excluding slopes greater 

than 20˚ and grassland) while the Lower Zambezi REDD+ Project conservancy contains 33 

338.43 ha (excluding slopes and non-forest).

PDR.110-117 

There is no merchantable tree harvesting in the project or reference areas, although there is 

charcoal production which can be seen as a commodity, the risks of current production being 

severely reduced by the project are low plus the role out of the Eco-Charcoal project at scale will 

ensure that there is still substantial, sustainable production of charcoal thanks to the improved 

techniques employed.

The eco-charcoal project has already been piloted in one area and charcoal production is 

reported in the Monitoring Report of this project. The project has been accepted by local charcoal 

producers and the Department of Forestry.

In essence, market and activity shifting leakage are the same in the case of the Lower-Zambezi 

REDD+ project. Charcoal production is a degradation activity, but it is intrinsically tied to 

subsistence agriculture. The agents that would be responsible for activity-shitting and market-

shifting leakage are the same, charcoal producers practice subsistence agriculture as well, unlike

other scenarios there are different agents for market- and activity-shifting leakage. 

The production of the commodity (charcoal) is undertaken by the primary drivers of deforestation.

At present agents of deforestation are still actively producing charcoal in remaining woodlands in 

the reference area and it is the aim of BCP to bring the majority of this charcoal production into a 

sustainable production system to counter mitigate leakage. Any market-effects leakage will take 

place in the activity-shifting leakage area as this is the largest accessible remaining intact forest 

near the project area and during this monitoring period there is no evidence of any charcoal 

production in the activity-shifting leakage area. 

4.4 Net GHG Emission Reductions and Removals

PDR.118-119

Net GHG emission reductions and removals are calculated using equation F.56 from VM0009 

v3.0 and Annex J. All of the required inputs for the calculations are listed in sections 5.1 and 5.2.

Leakage estimates were also based on previous experience, where there has been zero leakage 

after 10 year. 
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Project emissions were set to ex-post values where applicable and then set to the average of the 

past 4 years. 

PDR.120 Not applicable because project activities do not include biomass burning, charcoal 

production, or logging in the project area.

Year Estimated 
baseline 
emissions or 
removals (tCO2e)

Estimated project 
emissions or 
removals (tCO2e)

Estimated 
leakage 
emissions 
(tCO2e)

Estimated net 
GHG emission 
reductions or 
removals (tCO2e)

2009-2013 430,925 0 0 430,925

2014 135,559 0 0 135,559

2015 189,872 17,516 0 172,356

2016 163,571 92 0 163,479

2017 179,602 15 0 179,587

2018 188,124 108 0 188,016

2019 232,800 459 0 232,341

2020 223,797 169 0 223,628

2021 223,408 169 0 223,239

2022 235,459 169 0 235,290

2023 243,560 169 0 243,391

2024 247,015 169 0 246,846

2025 243,143 169 0 242,974

2026 250,839 169 0 250,670

2027 255,044 169 0 254,875

2028 231,379 169 0 231,210

2029 249,448 169 0 249,279

2030 210,829 169 0 210,660

2031 222,352 169 0 222,183

2032 235,896 169 0 235,727
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2033 212,580 169 0 212,411

2034 183,770 169 0 183,601

2035 189,315 169 0 189,146

2036 152,924 169 0 152,755

2037 200,636 169 0 200,467

2038 159,849 169 0 159,680

Total 5,691,696 21,395 0 5,670,301

5 MONITORING

5.1 Data and Parameters Available at Validation

PDR.121

Data / Parameter α

Data unit Unitless

Description Combined effects of 𝛽 and 𝜃 at the start of the historic reference 
period, updated every 10 years after project start date, see 
Annex CC

Source of data Reference area and historic reference period

Value applied 1.484

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Time and place in which the logistic model is fit. BioCarbon 
Partners Carbon Accounting department. Analysis undertaken in 
2020

Purpose of Data Calculation of baseline emissions

Comments Is one of the results of applying the cumulative deforestation 
model but is not used in baseline type U3 as it is replaced with ru

Data / Parameter  

Data unit unitless

Description Effect of time on the cumulative proportion of deforestation over 
time, updated every 10 years after project start date, see Annex 
CC
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Source of data Reference area and historic reference period

Value applied: 0.000371

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Time and place in which the logistic model is fit. BioCarbon 
Partners Carbon Accounting department. Analysis undertaken in 
2020

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit Days

Description Time shift from beginning of historic reference period to project 
start date

Source of data Historic reference period

Value applied: 10, 957

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Time and place in which the logistic model is fit. BioCarbon 
Partners Carbon Accounting department. Analysis undertaken in 
2013

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit proportion (unitless)

Description Exponential soil carbon decay parameter

Source of data VCS AFOLU default for tropical regions

Value applied: 0.2

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Conservative default based on IPCC value.

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit standard deviation (unitless)

Description The estimated standard deviation of the state observations used 
to fit the logistic function
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Source of data Remote sensing image interpretation

Value applied: 0.4978

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Time and place in which the logistic model is fit. BioCarbon 
Partners Carbon Accounting department. Analysis undertaken in 
2020. 

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit Set

Description The set of all selected carbon pools in biomass. Is a subset of  

Source of data PDD

Value applied: 2

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

The project accounts for AGOT and BGOT. All other biomass pools
are conservatively excluded and were found to be insignificant. 
AGMT and BGMT pools are not applicable to the project as there 
are no commercially valuable timber trees that occur in the 
accounting area. 

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit Set

Description The set of all selected carbon pools

Source of data Monitoring records

Value applied: 3

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

The project accounts for AGOT, BGOT and SOC. All other pools are
optional, were found to be insignificant and have been 
conservatively excluded.  

Purpose of Data Calculation of baseline emissions

 

Data / Parameter  

Data unit Set

Description The set of all observations of conversion.  When superscripted 
with a monitoring period, the conversion observations are taken 
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for leakage analysis.
Source of data Remote sensing image interpretation or field observations in the 

reference area.
Value applied: 28, 582

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

VM0009, v3.0 section 6.6 onwards. The number of observations 
of forest state in the reference area were originally quantified as 
3120 but some points were removed due to complications with 
forest state interpretation or non-forest at start of historic 
reference period.

 Purpose of Data Calculation of baseline emissions

Comments Value was 15, 600 in the initial baseline evaluation, and updated
to 28, 582 at the 10 years baseline reevaluation (Annex CC)

Data / Parameter  

Data unit Set

Description The set of all monitoring periods

Source of data Monitoring records

Value applied: 27

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

There will be 27 monitoring events over the project crediting 
period of 30 years. The project proponent has decided on annual
monitoring 

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit ha

Description Area of Project Accounting Area

Source of data GIS analysis prior to sampling

Value applied: 33, 338

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

See GIS data in Annex T. BioCarbon Partners, Carbon Accounting 
Department. Data used to generate this value include the title 
deed, GIS layers, several tiles from the ASTER Global Digital 
Elevation Model, Land cover classification undertaken using 
Landsat imagery - 2013 - Annex T

 Purpose of Data Calculation of baseline emissions

Comments
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Data / Parameter  

Data unit ha

Description Area of proxy area

Source of data GIS analysis and participatory rural appraisal prior to sampling

Value applied: 42, 794

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

GIS layers and expert knowledge - BioCarbon Partners Carbon 
Accounting department - 2013 - Annex T

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit ha

Description Area of activity-shifting leakage area

Source of data GIS analysis 

Value applied: 27, 805

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

GIS layers and expert knowledge - BioCarbon Partners Carbon 
Accounting department - 2013 - Annex T. Fulfils criteria stipulated
in VM0009.

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter  

Data unit Set

Description Number of spatial points in the reference area

Source of data Remote sensing image interpretation

Value applied: 2588

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Number of points defined as per the methodology VM0009 to 
adequately quantify forest state in the reference area - 
BioCarbon Partners Carbon Accounting department - 2019 - 
Annex T

 Purpose of Data Calculation of baseline emissions

Comments The points were 2600 in 2013 but 18 were eliminated during the
2019 baseline reevaluation (Annex CC) due to cloud cover.
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Data / Parameter  
Data unit Binary

Description State observation for the   sample point in the reference area

Source of data Cumulative Deforestation Model - BioCarbon Partners Carbon 
Accounting Department - 2019 - Annex T

Value applied: 0 or 1

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Data collected as per the methodology. 

 Purpose of Data Calculation of baseline emissions

Comments

Data / Parameter

Data unit Proportion (unitless)

Description Portion of leakage related to market effects

Source of data Leakage monitoring data - See Annex M and I

Value applied: 0

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Market effect and activity shifting leakage are the same as the 
same agents are clearing forest for commodities and for 
agricultural purposes. They are not separate entities as is often 
the case in planned deforestation scenarios. 

 Purpose of Data Calculation of leakage

Comments

Data / Parameter

Data unit Days

Description Lag between start of degradation and deforestation

Source of data Consultation with local agents of deforestation – 28 farmers 
were questioned to determine how long they usually wait after 
clearing an area before ploughing it. 

Value applied: 620

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Based on observations in the reference area, hence applicable to
the project area.

 Purpose of Data Calculation of baseline emissions

Comments

96



Project Description: VCS Version 4.0

Data / Parameter  
Data unit Unitless

Description Expansion factor for above-ground biomass to below-ground 
biomass (root/shoot ratio)

Source of data Chidumayo, E. N. 2013. Forest degradation and recovery in a 
miombo woodland landscape in Zambia: 22 years of 
observations on permanent sample plots. Forest Ecology and 
Management 291:154-161.

Value applied: 0.54

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

The root-shoot ratio was determined within a study site that 
overlaps the project reference area

 Purpose of Data Calculation of baseline emissions

Comments  

Data / Parameter  
Data unit Unitless

Description Onset proportion of deforestation immediately adjacent to 
project area

Source of data GIS analysis and image interpretation

Value applied: 0.126

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

Positions the baseline emissions models relative to the 
instantaneous rate of deforestation. Measurement was 
undertaken using GIS analyses described elsewhere in the 
document. BCP Carbon Accounting Department - 2013 - Annex T

 Purpose of Data Calculation of baseline emissions

Comments  

Data / Parameter  
Data unit Days

Description Time since project start date

Source of data Calendar

Value applied: 3744

Justification of choice of Project start date is 1 October 2009 and the current monitoring 
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data or description of 
measurement methods 
and procedures applied

period ended 31 December 2019.

 Purpose of Data Calculation of project emissions

Comments  

Data / Parameter  
Data unit Days

Description The point in time of the observation made at point  
Source of data Remote sensing image interpretation

Value applied: 1 – 12,698

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

The initial historic reference period stretched from 1984 to 
2009, the reference period was then extend to 2019 during the 
10 years baseline reevaluation (Annex CC), thus dates of the first
and last images are now 1984-06-29 and 2019-04-05, the time 
span is thus 12, 698 days in total.

 Purpose of Data Calculation of baseline emissions

Comments  

Data / Parameter  
Data unit Days

Description Length of project crediting period

Source of data PDD

Value applied: 10, 957

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

The project crediting period stretches from 1 October 2009 to 1 
October 2039. This complies with the minimum project lifespan 
of AFOLU projects as stipulated by the VCS.

 Purpose of Data Calculation of baseline emissions

Comments  

Data / Parameter  
Data unit Unitless

Description weight applied to the   sample point in the reference area

Source of data Remote sensing image interpretation based on 11 time steps in 
the historic reference period which is related to availability of 
suitable imagery.
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Value applied: 0.000034965

Justification of choice of 
data or description of 
measurement methods 
and procedures applied

GIS layers and expert knowledge - BioCarbon Partners Carbon 
Accounting department - Annex T. Calculated as specified in 
VM0009.

 Purpose of Data Calculation of baseline emissions

Comments  Initially 6 time steps, increased to 11 at the 10 years baseline 
reevaluation

5.2 Data and Parameters Monitored 

MR.85-87

Data / Parameter

Data unit
ha

Description
Area of project accounting area stratum 1 prior to first 
verification event

Source of data
GIS analysis prior to sampling

Description of 
measurement methods 
and procedures to be 
applied

Supervised land cover classification employing the Support 
Vector Machine algorithm (Landsat 5 TM Image). Classification 
accuracy was 76.84% with a kappa value of 0.745

Frequency of monitoring/
recording

First monitoring period / 10 years

Value monitored
27, 322

Monitoring equipment
Landsat TM satellite 

QA/QC procedures to be 
applied

Classification accuracy using training and validation data. 
Classification error matrix 

Purpose of the data Calculation of baseline emissions

Calculation method
GIS area calculation

Comments

Data / Parameter

Data unit
ha

Description
Area of project accounting area stratum 2 prior to first 
verification event
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Source of data
GIS analysis prior to sampling

Description of 
measurement methods 
and procedures to be 
applied

Supervised land cover classification employing the Support 
Vector Machine algorithm (Landsat 5 TM Image). Classification 
accuracy was 76.84% with a kappa value of 0.745

Frequency of monitoring/
recording

First monitoring period / 10 years

Value monitored
6.016

Monitoring equipment
Landsat TM satellite 

QA/QC procedures to be 
applied

Classification accuracy using training and validation data. 
Classification error matrix 

Purpose of the data Calculation of baseline emissions

Calculation method
GIS area calculation

Comments

Data / Parameter cB
[m ]

Data unit
tCO2e/ha

Description
Baseline carbon stocks at the end of the current monitoring 
period

Source of data
Proxy area sampling

Description of 
measurement methods 
and procedures to be 
applied

Proxy area sampling as per the protocol in Annex L

Frequency of monitoring/
recording

20% of plots measured annually. 

Value monitored
6.7

Monitoring equipment
See Annex L. Standard vegetation quantification equipment.

QA/QC procedures to be 
applied

See Annex L and description in monitoring report.

Purpose of the data Calculation of baseline emissions 

Calculation method
Using standard vegetation ecology plot sampling techniques and 
subsequent quantification of biomass using allometric 
equations.

Comments
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Data / Parameter CB BGB
[ m ]

Data unit
tCO2e

Description
Carbon not decayed in BGB at the end of the current monitoring 
period

Source of data
Proxy area sampling

Description of 
measurement methods 
and procedures to be 
applied

Ongoing forest monitoring as per Annex L

Frequency of monitoring/
recording

Every monitoring period 

Value monitored
25

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Applied equation F.32 in VM0009, v3.0

Comments

Data / Parameter CB SOC
[ m ]

Data unit
tCO2e

Description
Carbon not decayed in SOC at the end of the current monitoring 
period

Source of data
Proxy area sampling

Description of 
measurement methods 
and procedures to be 
applied

Proxy area sampling as per the protocol in Annex L and 
application of equation F.33, VM0009, v3.0

Frequency of monitoring/
recording

Fixed once off sampling, monitored every monitoring period

Value monitored
313,997

Monitoring equipment
See Annex L standard soil sampling procedures and equipment.

QA/QC procedures to be 
applied

See Annex L. The soils were analysed at a reputable laboratory – 
The Institute of Soil, Water and Climate in South Africa.

Purpose of the data Calculation of baseline emissions 

Calculation method Application of equation F.33 VM0009, v3.0 using SOC values
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from the project accounting area.
Comments

Data / Parameter cB b
[m ]

Data unit
tCO2e / ha

Description
Baseline scenario average carbon stock in selected carbon pools

Source of data
Proxy area sampling

Description of 
measurement methods 
and procedures to be 
applied

Proxy area sampling as per the protocol in Annex L

Frequency of monitoring/
recording

Every time measured (≤ 5 yrs)

Value monitored
6.7

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

Review of monitoring records and re-sampling of 20% of plots

Purpose of the data Calculation of baseline emissions 

Calculation method
Using standard vegetation ecology plot sampling techniques and 
subsequent quantification of biomass using allometric 
equations.

Comments

Data / Parameter cB BM
[m ]

Data unit
tCO2e / ha

Description
Baseline carbon stocks in biomass at the end of the current 
monitoring period

Source of data
Proxy area sampling

Description of 
measurement methods 
and procedures to be 
applied

Proxy area sampling as per the protocol in Annex L

Frequency of monitoring/
recording

At first verification and baseline revision

Value monitored
6.7

Monitoring equipment
See Annex L
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QA/QC procedures to be 
applied

Review of monitoring records as described in Annex L and re-
sampling of 20% of plots

Purpose of the data Calculation of baseline emissions 

Calculation method
Using standard vegetation ecology plot sampling techniques and 
subsequent quantification of biomass using allometric 
equations. Averages calculated as per equation B.9 VM0009, 
v3.0

Comments

Data / Parameter cB SOC
[m ]

Data unit
tCO2e / ha

Description
Baseline soil carbon stocks at the end of the current monitoring 
period

Source of data
Proxy area sampling

Description of 
measurement methods 
and procedures to be 
applied

Proxy area sampling as per the protocol in Annex L

Frequency of monitoring/
recording

Once off measurement as per VM0009, v3.0

Value monitored
131.7

Monitoring equipment
See Annex L, standard soil sampling equipment

QA/QC procedures to be 
applied

Review of monitoring records at next baseline re-evaluation

Purpose of the data Calculation of baseline emissions 

Calculation method
Quantification of SOC done according to Annex B, VM0009, v3.0

Comments

Data / Parameter cP
[m ]

Data unit
tCO2e / ha

Description
Project carbon stocks at the end of the current monitoring period

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 

Annex L describes the plot based monitoring procedure. 
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applied
Frequency of monitoring/
recording

20% of plots monitored annually. Inventory revised during this 
monitoring period.

Value monitored
180.1 Dense Tree Stratum, 166.7 Light Tree Stratum

Monitoring equipment
See Annex L, standard vegetation sampling equipment

QA/QC procedures to be 
applied

Review of monitoring records, see Annex L.

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
equation B.9 VM0009, v3.0

Comments
 

Data / Parameter cP
[m−1 ]

Data unit
tCO2e / ha

Description
Project carbon stocks at the beginning of the current monitoring 
period

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 
applied

See Annex L, standard vegetation sampling equipment.

Frequency of monitoring/
recording

Prior monitoring period 

Value monitored
180.1 Dense Tree Stratum, 166.7 Light Tree Stratum

Monitoring equipment
Review of monitoring records, see Annex L.

QA/QC procedures to be 
applied

Review of monitoring records, re-sampling of 20% of plots

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
equation B.9 VM0009, v3.0

Comments

Data / Parameter cP
[m= 0 ]
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Data unit
tCO2e / ha

Description
Project carbon stocks prior to first verification event

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 
applied

Annex L describes the plot based monitoring procedure.

Frequency of monitoring/
recording

First monitoring period

Value monitored
233.8 Dense Tree Stratum, 225.0 Light Tree Stratum

Monitoring equipment
See Annex L, standard vegetation sampling equipment

QA/QC procedures to be 
applied

Review of monitoring records, see Annex L.

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
equation B.9 VM0009, v3.0

Comments

Data / Parameter

Data unit
tCO2e / ha

Description
Project carbon stocks in stratum 1 prior to first verification event

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 
applied

Annex L describes the plot based monitoring procedure.

Frequency of monitoring/
recording

First monitoring period

Value monitored
225

Monitoring equipment
See Annex L, standard vegetation sampling equipment

QA/QC procedures to be 
applied

Review of monitoring records, see Annex L.

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
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equation B.9 VM0009, v3.0
Comments

Data / Parameter

Data unit
tCO2e / ha

Description
Project carbon stocks in stratum 2 prior to first verification event

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 
applied

Annex L describes the plot based monitoring procedure.

Frequency of monitoring/
recording

First monitoring period

Value monitored
233.8

Monitoring equipment
See Annex L, standard vegetation sampling equipment

QA/QC procedures to be 
applied

Review of monitoring records, see Annex L.

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
equation B.9 VM0009, v3.0

Comments

Data / Parameter cP BM
[m= 0 ]

Data unit
tCO2e

Description
Project carbon stocks in biomass prior to first verification event

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 
applied

Annex L describes the plot based monitoring procedure.

Frequency of monitoring/
recording

First monitoring period

Value monitored
7,554,258

Monitoring equipment
See Annex L, standard vegetation sampling equipment
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QA/QC procedures to be 
applied

Review of monitoring records, see Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
equation B.9 VM0009, v3.0.

Comments

Data / Parameter cP b
[m ]

Data unit
tCO2e / ha

Description
Average carbon in biomass in the project accounting area

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 
applied

Annex L describes the plot based monitoring procedure.

Frequency of monitoring/
recording

20% of all plots sampled annually, revised in 3rd monitoring 
period

Value monitored
5,639,153

Monitoring equipment
See Annex L, standard vegetation sampling equipment

QA/QC procedures to be 
applied

Review of monitoring records. See Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard plot sampling techniques to quantify vegetation and 
application of allometric equations. Averages calculated using 
equation B.9 VM0009, v3.0 multiplied by area of each stratum.

Comments

Data / Parameter cP SOC
[m= 0 ]

Data unit
tCO2e / ha

Description
Project soil carbon stocks prior to first verification event

Source of data
Project accounting area sampling

Description of 
measurement methods 
and procedures to be 

See Annex L
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applied
Frequency of monitoring/
recording

First monitoring period

Value monitored
192.6

Monitoring equipment
See Annex L, standard soil sampling equipment

QA/QC procedures to be 
applied

Soil analysed at a reputable laboratory – Institute for Soil, Water 
and Climate in South Africa.

Purpose of the data Calculation of baseline emissions.

Calculation method
Standard soil sampling techniques. Averages calculated using 
equation B.9 VM0009, v3.0

Comments

Data / Parameter E ΔGERGER
[ m ]

Data unit
tCO2e

Description
GERs for the current monitoring period

Source of data
Area measurements

Description of 
measurement methods 
and procedures to be 
applied

See Annex L

Frequency of monitoring/
recording

Every monitoring period

Value monitored
232,341

Monitoring equipment
See Annex L, standard plot sampling equipment

QA/QC procedures to be 
applied

Review of GER calculations

Purpose of the data Calculation of project emissions

Calculation method
Calculated with equation F.53 as per section 8.4.1 of VM0009, 
v3.0.

Comments

Data / Parameter E ΔGERGER
[ i ]

Data unit
tCO2e

Description
GERs for monitoring period 
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Source of data
Area measurements

Description of 
measurement methods 
and procedures to be 
applied

Accounting area plots monitoring as per Annex L.

Frequency of monitoring/
recording

Every monitoring period

Value monitored
5,673,505

Monitoring equipment
See Annex L, standard plot sampling equipment

QA/QC procedures to be 
applied

Review of GER calculations

Purpose of the data Calculation of baseline emissions

Calculation method
Calculated with equation F.53 as per section 8.4.1 of VM0009, 
v3.0.

Comments

Data / Parameter  E ΔGERNER
[ i ]

Data unit
tCO2e

Description
NERs for monitoring period 

Source of data
Area measurements

Description of 
measurement methods 
and procedures to be 
applied

Accounting area plots monitoring as per Annex L

Frequency of monitoring/
recording

Every monitoring period

Value monitored
5,079,481

Monitoring equipment
See Annex L, standard plot sampling equipment

QA/QC procedures to be 
applied

Review of NER calculations and non-permanence risk 
assessment

Purpose of the data Calculation of baseline emissions

Calculation method
Calculated with VCS AFOLU Non-Permanence Risk Tool and 
equation F.55 as per section 8.4.3 of VM0009, v3.0

Comments
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Data / Parameter  EB
[ m ]

Data unit
tCO2e

Description
Cumulative baseline emissions at the end of the current 
monitoring period

Source of data
Proxy area measurements

Description of 
measurement methods 
and procedures to be 
applied

Proxy area plots monitoring as per Annex L and equation F.16

Frequency of monitoring/
recording

Every monitoring period - annually

Value monitored
1,520,453

Monitoring equipment
Standard vegetation and soil sampling equipment, see Annex L

QA/QC procedures to be 
applied

Annual monitoring of proxy area, see Annex L for error correction 
procedures.

Purpose of the data Calculation of baseline emissions

Calculation method
Equation F.16 from VM0009, v3.0

Comments

Data / Parameter EB
[ m−1 ]

Data unit
tCO2e

Description
Cumulative baseline emissions at the beginning of the current 
monitoring period

Source of data
Proxy area measurements

Description of 
measurement methods 
and procedures to be 
applied

Proxy area plots monitoring as per Annex L and equation F.16

Frequency of monitoring/
recording

Prior monitoring period

Value monitored
1,287,653

Monitoring equipment
Standard vegetation and soil sampling equipment, see Annex L

QA/QC procedures to be 
applied

Annual monitoring of proxy area, see Annex L for error correction 
procedures.
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Purpose of the data Calculation of baseline emissions

Calculation method
Equation F.16 from VM0009, v3.0

Comments

Data / Parameter EBΔGER
[ m ]

Data unit
tCO2e

Description
Change in baseline emissions

Source of data
Proxy area measurements

Description of 
measurement methods 
and procedures to be 
applied

Proxy area plots monitoring as per Annex L and equation F.15

Frequency of monitoring/
recording

Every monitoring period - annually

Value monitored
232,800

Monitoring equipment
Standard vegetation and soil sampling equipment, see Annex L

QA/QC procedures to be 
applied

Annual monitoring of proxy area, see Annex L for error correction 
procedures.

Purpose of the data Calculation of baseline emissions

Calculation method
Equation F.15 from VM0009, v3.0

Comments

Data / Parameter EBΔGERBGB
[ i ]

Data unit
tCO2e

Description
Change in baseline emissions from below-ground biomass during
monitoring period i

Source of data
Monitoring the proxy area

Description of 
measurement methods 
and procedures to be 
applied

See Annex L

Frequency of monitoring/
recording

Every monitoring period

Value monitored
1,623,923
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Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions

Calculation method
Calculation of above ground biomass using standard vegetation 
sampling techniques and application of an acceptable root:shoot
ratio and application of equation F.29 of VM0009, v3.0, the 
decay emissions model

Comments

Data / Parameter EBΔGERSOC
[ m ]

Data unit
tCO2e

Description
Baseline change in emissions from soil carbon

Source of data
Measurement in the project area

Description of 
measurement methods 
and procedures to be 
applied

See Annex L

Frequency of monitoring/
recording

Once off measurement

Value monitored
73,282

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Calculation of SOC using standard soil sampling techniques and 
application of equation F.26 of VM0009, v3.0, the SOC decay 
emissions model

Comments

Data / Parameter EBΔGERSOC
[ i ]

Data unit
tCO2e

Description
Baseline emissions from soil carbon in monitoring period i

Source of data
Measurement in the project area

Description of 
See Annex L
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measurement methods 
and procedures to be 
applied
Frequency of monitoring/
recording

Once off measurement

Value monitored
1,730,828

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions

Calculation method
Calculation of SOC using standard soil sampling techniques and 
application of equation F26 of VM0009, v3.0, the SOC decay 
emissions model

Comments

Data / Parameter EBBGB
[ m ]

Data unit
tCO2e

Description
Cumulative baseline emissions from below-ground biomass at 
the end of the current monitoring period

Source of data
Measurement in the proxy area

Description of 
measurement methods 
and procedures to be 
applied

Standard vegetation sampling techniques to quantify above 
ground biomass, application of a root-shoot ratio and a decay 
emissions model.

Frequency of monitoring/
recording

Every monitoring period

Value monitored
474,236

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Calculation of above ground biomass using standard vegetation 
sampling techniques and application of an acceptable root:shoot
ratio and application of equation F.29 of VM0009, v3.0, the 
decay emissions model
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Comments

Data / Parameter EBBGB
[ m−1 ]

Data unit
tCO2e

Description
Cumulative baseline emissions from below-ground biomass at 
the beginning of the current monitoring period

Source of data
Measurements in the proxy area

Description of 
measurement methods 
and procedures to be 
applied

Standard vegetation sampling techniques to quantify above 
ground biomass, application of a root-shoot ratio and a decay 
emissions model.

Frequency of monitoring/
recording

Prior monitoring period

Value monitored
402,646

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Calculation of above ground biomass using standard vegetation 
sampling techniques and application of an acceptable root:shoot
ratio and application of equation F.29 of VM0009, v3.0, the 
decay emissions model

Comments

Data / Parameter EBBM
[ m ]

Data unit
tCO2e

Description
Cumulative baseline emissions from biomass at the end of the 
current monitoring period

Source of data
Measurements in the proxy area

Description of 
measurement methods 
and procedures to be 
applied

See Annex L

Frequency of monitoring/
recording

Every monitoring period

Value monitored
1,352,497
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Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions 

Calculation method
Standard vegetation sampling techniques, quantification of 
deforestation in the reference area and application of equation 
F.4 and F.21, VM0009, v3.0

Comments

Data / Parameter EBSOC
[ m ]

Data unit
tCO2e

Description
Cumulative baseline emissions from soil carbon at the end of the
current monitoring period

Source of data
Measurements in the proxy area

Description of 
measurement methods 
and procedures to be 
applied

Standard soil sampling techniques in the proxy area, laboratory 
analysis and application of the soil decay model.

Frequency of monitoring/
recording

Soil carbon is only quantified once at the first verification event 
as per VM0009.

Value monitored
481,954

Monitoring equipment
Standard soil sampling equipment, see Annex L

QA/QC procedures to be 
applied

Soil analysed at a reputable laboratory – Institute of Soil, Climate
and Water in South Africa.

Purpose of the data Calculation of baseline emissions

Calculation method
Quantification of soil carbon and application of equation F.7 and 
F.28, VM0009, v3.0

Comments

Data / Parameter EBSOC
[ m−1 ]

Data unit
tCO2e

Description
Cumulative baseline emissions from soil carbon at the beginning 
of the current monitoring period

Source of data
Measurements in the proxy area
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Description of 
measurement methods 
and procedures to be 
applied

Standard soil sampling techniques in the proxy area, laboratory 
analysis and application of the soil decay model.

Frequency of monitoring/
recording

Soil carbon is only quantified once at the first verification event 
as per VM0009.

Value monitored
408,671

Monitoring equipment
Standard soil sampling equipment, see Annex L

QA/QC procedures to be 
applied

Soil analysed at a reputable laboratory – Institute of Soil, Climate
and Water in South Africa.

Purpose of the data Calculation of baseline emissions

Calculation method
Quantification of soil carbon and application of equation F.7 and 
F.28, VM0009, v3.0

Comments

Data / Parameter EBA
[ m ]

Data unit
tCO2e

Description
Cumulative emissions allocated to the buffer account at the end 
of the current monitoring period

Source of data
VCS Non-Permanence Risk Report

Description of 
measurement methods 
and procedures to be 
applied

Standard VCS procedure used

Frequency of monitoring/
recording

 Non-permanence risk revised at every baseline re-assessment.

Value monitored
176,891

Monitoring equipment
None

QA/QC procedures to be 
applied

Annual review of risk criteria and disturbance monitoring

Purpose of the data Calculation of emissions submitted to VCS buffer account

Calculation method
Procedure followed in VCS non-permanence risk tool and 
emissions allocated to buffer account subtracted from GERs.

Comments
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Data / Parameter EL
[ m ]

Data unit
tCO2e

Description
Cumulative emissions from leakage at the end of the current 
monitoring period

Source of data
Measurements in the leakage area(s)

Description of 
measurement methods 
and procedures to be 
applied

Plot based sampling of leakage area and estimation of 
degradation. 

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
See Annex M, standard vegetation sampling equipment

QA/QC procedures to be 
applied

See Annex M, all evidence of tree-felling by humans are geo-
referenced and plots photographed

Purpose of the data Calculation of activity shifting leakage

Calculation method
Application of equation F.44 and F.45 to field data collected.

Comments
Leakage in this monitoring period is considered insignificant. No 
significant deforestation has taken place in the leakage area, 
only minor degradation.

Data / Parameter EL
[ m−1 ]

Data unit
tCO2e

Description
Cumulative emissions from leakage at the beginning of the 
current monitoring period

Source of data
Measurements in the leakage area(s)

Description of 
measurement methods 
and procedures to be 
applied

Plot based sampling of leakage area and estimation of 
degradation. 

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
See Annex M, standard vegetation sampling equipment

QA/QC procedures to be 
applied

See Annex M, all evidence of tree-felling by humans are geo-
referenced and plots photographed
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Purpose of the data Calculation of project emissions 

Calculation method
Application of equation F.44 and F.45 to field data collected.

Comments
Leakage in this monitoring period is considered insignificant. No 
significant deforestation has taken place in the leakage area, 
only minor degradation.

Data / Parameter ELΔGER
[ m ]

Data unit
tCO2e

Description
Change in emissions due to leakage

Source of data
See Annex I

Description of 
measurement methods 
and procedures to be 
applied

Plot based sampling of leakage area and estimation of 
degradation. 

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
See Annex M, standard vegetation sampling equipment

QA/QC procedures to be 
applied

See Annex M, all evidence of tree-felling by humans are geo-
referenced and plots photographed

Purpose of the data Calculation of leakage

Calculation method
Application of equation F.44 and F.45 to field data collected.

Comments
Leakage in this monitoring period is considered insignificant. No 
significant deforestation has taken place in the leakage area, 
only minor degradation.

Data / Parameter EL ASF
[ m ]

Data unit
tCO2e

Description
Cumulative emissions from activity-shifting leakage in forested 
strata at the end of the current monitoring period

Source of data
Measurements in the activity-shifting leakage area

Description of 
measurement methods 
and procedures to be 
applied

Plot based sampling of leakage area and estimation of 
degradation. 
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Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
See Annex M, standard vegetation sampling equipment

QA/QC procedures to be 
applied

See Annex M, all evidence of tree-felling by humans are geo-
referenced and plots photographed

Purpose of the data Calculation of leakage

Calculation method
Application of equation F.44 and F.45 to field data collected.

Comments
Leakage in this monitoring period is considered insignificant. No 
significant deforestation has taken place in the leakage area, 
only minor degradation.

Data / Parameter ELME
[ m ]

Data unit
tCO2e

Description
Cumulative emissions from market effects leakage at the end of 
the current monitoring period

Source of data
Measurements in the market-effects leakage area

Description of 
measurement methods 
and procedures to be 
applied

Market and activity shifting leakage are the same for the LZRP

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
See Annex M

QA/QC procedures to be 
applied

See Annex M

Purpose of the data Calculation of leakage

Calculation method
See calculations for activity-shifting leakage above

Comments

Data / Parameter EPΔGER
[ m ]

Data unit
tCO2e

Description
Change in project emissions
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Source of data
Monitoring records for Forest Fire, Burning, logging, wood 
products, and natural disturbance events

Description of 
measurement methods 
and procedures to be 
applied

Standard vegetation sampling techniques and remote sensing to 
determine the extent of fires.

Frequency of monitoring/
recording

Every monitoring period

Value monitored
459

Monitoring equipment
Standard vegetation sampling equipment and satellite imagery.

QA/QC procedures to be 
applied

Remote sensing, patrols and field measurements

Purpose of the data Calculation of project emissions

Calculation method
Monitoring of burnt wood in the project accounting area and 
equation F.41 VM0009, v3.0.

Comments

Data / Parameter EPΔGERBRN
[ m ]

Data unit
tCO2e

Description
Cumulative project emissions due to burning at the end of the 
current monitoring period

Source of data
Monitoring plots in the project accounting area

Description of 
measurement methods 
and procedures to be 
applied

Standard vegetation sampling techniques and remote sensing to 
determine the extent of fires.

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
Standard vegetation sampling equipment and satellite imagery.

QA/QC procedures to be 
applied

Review of monitoring records

Purpose of the data Calculation of baseline emissions 

Calculation method
Calculation of project emissions 

Comments
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Data / Parameter EU
[ m ]

Data unit
tCO2e

Description
Cumulative confidence deduction at the end of the current 
monitoring period

Source of data
Biomass and soil carbon inventory data, Annex I

Description of 
measurement methods 
and procedures to be 
applied

Calculation of the standard error of the total of the baseline 
emissions model, proxy area carbon stocks and accounting area 
carbon stocks

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0

Monitoring equipment
See Annex L

QA/QC procedures to be 
applied

See Annex L

Purpose of the data Calculation of baseline emissions

Calculation of project emissions

Calculation of leakage
Calculation method

Equation F.57 from VM0009. v3.0
Comments

There were no confidence deductions as the uncertainty was 
insignificant.

Data / Parameter PL DEG
[ m ]

Data unit
Proportion (unitless)

Description
Portion of leakage due to degradation at the end of the current 
monitoring period

Source of data
Monitoring in the leakage area

Description of 
measurement methods 
and procedures to be 
applied

Plot based sampling of leakage area and estimation of 
degradation. 

Frequency of monitoring/
recording

Every monitoring period

Value monitored
0.11

Monitoring equipment
See Annex M, standard vegetation sampling equipment

QA/QC procedures to be 
applied

See Annex M, all evidence of tree-felling by humans are geo-
referenced and plots photographed
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Purpose of the data Calculation of leakage

Calculation method
Calculated using equation B.9, VM0009, v3.0. Minimum sample 
size determined using equation B.31, VM0009, v3.0

Comments
Leakage in this monitoring period is considered insignificant. No 
significant deforestation has taken place in the leakage area, 
only minor degradation.

Data / Parameter PL DEG
[ m=0 ]

Data unit
Proportion (unitless)

Description
Portion of leakage due to degradation prior to first verification 
event

Source of data
Monitoring in the leakage area

Description of 
measurement methods 
and procedures to be 
applied

Plot based sampling of leakage area and estimation of 
degradation. 

Frequency of monitoring/
recording

First monitoring period

Value monitored
0.087

Monitoring equipment
See Annex M, standard vegetation sampling equipment

QA/QC procedures to be 
applied

See Annex M, all evidence of tree-felling by humans are geo-
referenced and plots photographed

Purpose of the data Calculation of leakage

Calculation method
Calculated using equation B.9, VM0009, v3.0. Minimum sample 
size determined using equation B.31, VM0009, v3.0

Comments

Data / Parameter t [ i−1 ]

Data unit
Days

Description
Time from the project start date to beginning of monitoring 
period i

Source of data
Monitoring records

Description of 
measurement methods 
and procedures to be 

NA
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applied
Frequency of monitoring/
recording

NA

Value monitored
3379

Monitoring equipment
NA

QA/QC procedures to be 
applied

NA

Purpose of the data Calculation of baseline emissions 

Calculation method
Count of days in project crediting period

Comments

Data / Parameter t [ m ]

Data unit
Days

Description
Time from project start date to end of current monitoring period

Source of data
Monitoring records

Description of 
measurement methods 
and procedures to be 
applied

NA

Frequency of monitoring/
recording

Every monitoring period

Value monitored
3,744

Monitoring equipment
NA

QA/QC procedures to be 
applied

Monitoring records

Purpose of the data Calculation of baseline emissions

Calculation method
Deduct project start date from end of date of current monitoring 
period.

Comments

Data / Parameter t [ m−1 ]
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Data unit
Days

Description
Time from project start date to beginning of current monitoring 
period

Source of data
Monitoring records

Description of 
measurement methods 
and procedures to be 
applied

NA

Frequency of monitoring/
recording

Prior monitoring period

Value monitored
11,752

Monitoring equipment
NA

QA/QC procedures to be 
applied

Monitoring records, Annex L

Purpose of the data Calculation of baseline emissions and compliance with VM0009, 
v3.0 minimum monitoring intervals.

Calculation method
NA

Comments

Data / Parameter UB
[m ]

Data unit
tCO2e

Description
Total uncertainty in proxy area carbon stock estimate

Source of data
Biomass and soil carbon inventory data

Description of 
measurement methods 
and procedures to be 
applied

Calculation of the standard error of the total of the baseline 
emissions model, proxy area carbon stocks and accounting area 
carbon stocks

Frequency of monitoring/
recording

Every monitoring period

Value monitored
60, 520

Monitoring equipment
NA

QA/QC procedures to be 
applied

NA

Purpose of the data Calculation of baseline emissions

Calculation method
 Equation B.10, VM0009, v3.0.

Comments
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Data / Parameter UEM
[M ]

Data unit
tCO2e

Description
Total uncertainty in Baseline Emissions Models

Source of data
Forest State Interpretation

Description of 
measurement methods 
and procedures to be 
applied

Calculation of the standard error of the total of the baseline 
emissions model, proxy area carbon stocks and accounting area 
carbon stocks

Frequency of monitoring/
recording

Every baseline revision

Value monitored
5, 542

Monitoring equipment
Annex T

QA/QC procedures to be 
applied

Annex T

Purpose of the data Calculation of baseline emissions

Calculation method
Equation B.14, VM0009, 3.0

Comments

Data / Parameter UP
[m ]

Data unit
tCO2e

Description
Total uncertainty in project accounting area carbon stock 
estimate

Source of data
Forest State Interpretation

Description of 
measurement methods 
and procedures to be 
applied

Calculation of the standard error of the total of the baseline 
emissions model, proxy area carbon stocks and accounting area 
carbon stocks

Frequency of monitoring/
recording

Every monitoring period

Value monitored
873,002

Monitoring equipment
Annex L

QA/QC procedures to be 
applied

Annex L

Purpose of the data Calculation of baseline emissions
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Calculation method
Equation B.10, VM0009, v3.0

Comments

5.3 Monitoring Plan

Table 13. Summary of monitoring activities.

Monitoring Activity Timing Methods

Conservancy trespassing 
and boundary 
transgressions

Monthly patrols backed 
up with aerial surveys at 
least once per dry season.

Scouts patrol the project are on 
an ongoing basis, it is their core 
duty

Leakage monitoring Annually Forest Inventory team following 
VM0009 and remeasuring 100%
of leakage plots each year as per
protocol in Annex M.

Plot measurements Annually Forest Inventory Team following 
VM0009, remeasuring 20% of 
plots in project accounting and 
project proxy areas as per 
protocol in Annex L .

Disturbance monitoring Monthly patrols in the fire 
season and once a year 
using satellite imagery 
from April-May

Remote sensing using Sentinel-2
or Landsat imagery. Followed up 
with aerial surveys and, or scout 
patrols.

Charcoal production Monthly Charcoal operations managers 
records all charcoal production 
on an ongoing basis.

PDR.122

The principle means of monitoring project emissions is with inventory plots in project accounting 

areas where above ground biomass is measured by recording tree dbh. Allometric equations are 

used to convert the measures to above and below ground biomass. VM0009 requires that all 

such plots must be measured during the first monitoring period and then 20% measured during 

each subsequent monitoring period. After mapping the project accounting area described in 

section 4.1, the project used gis software to generate 186 plots randomly (Figure 22) within the 

conservancy. 26 are in the dense tree stratum and the rest are in the light tree stratum less two 

plots which were lost after the first inventory and not revisited since. Soil samples were also 

collected during the first monitoring period in 59 of these plots to establish the soil carbon stocks
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for the project accounting area. The sample size was estimated based on the variance in biomass

inventory plot data from BCP’s other REDD project, the Lower Zambezi REDD project. 

Figure 22. Permanent carbon stock monitoring plots for the Lower Zambezi REDD+ Project.

Plot monitoring is conducted according to the BCP field sampling manual  (Annex L ). Optimum 

plot size and minimum tree diameter were determined as per the protocol in Annex L . Circular 

plots (12m radius) are used due to their simplicity, ease of layout and reduced measurement 

error. A randomly generated plot location is navigated-to using a handheld GPS or Android Smart 

Phone. When the plot location is reached, the centre is permanently marked with a steel rebar 

driven into the ground.

Trees are identified to species level as far as possible. The use of a generic allometric equation to

calculate AGOT mass fortunately negated mistakes or uncertainties with tree species 

identification.

As explained above, plots are re-measured on a rotating basis, with 20% re-measured per year, 

however stock estimates are only updated every 5 years after all plots have been re-measured.
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In addition to the inventory plots, human and natural disturbances in the project accounting area 

will be mapped using visual interpretation of Sentinel-2 and if needed Landsat data. This will be 

done once a year using the most cloud free imagery from April-May. This represents the end of 

the raining season and beginning of the dry season. This is generally the best time of year for 

mapping woodlands in Zambia as there is less cloud cover, trees generally still have leaves, and 

the under story grass has started to dry out providing better contrast between grassy and wooded

areas. The woodlands in the project area are fire adapted and fires generally don’t cause massive

disturbance. April-May imagery helps avoid mistakenly mapping fire scars as disturbance, when 

the fire likely only burned the under story grass. With April-May imagery, only permanently 

damaging fires will be mapped as disturbance. 

When significant disturbances are detected in an area not covered by an inventory plot, a polygon

will be drawn around the area and the per hectare emissions factors determined from the plot 

inventory work will be applied to the area to calculate project emissions. 

PDR.123

Proxy plots are used to estimate residual biomass after conversion and the end point for soil 

carbon decay. For estimating residual biomass, after mapping the proxy areas as described in 

section 4.1, the project generated a random sample of 46 points within the proxy areas. 

Variability in proxy plots is high since some farmers leave large isolated tress in their farms and 

invariability, some proxy plots will include there trees. However, while the variability with proxy 

plots is high relative to the proxy plot average, that variability is low relative to the accounting 

area carbon stocks and thus represents a relatively small portion of the overall uncertainty in 

baseline emissions.

Since proxy soil carbon is only measured once, it is important to select samples from areas that 

represent the end point of conversion. 16 soil plots representing this end state were located in 

the proxy area.

The same biomass and soil sampling protocols used for accounting areas (Annex L ) were used 

for proxy areas as well.  

PDR.124

Leakage plots in the leakage area are used to estimate activity-shifting leakage from the project 

accounting areas. The project generated a random sample of 30 points within the leakage area 

where 1 ha leakage plots could be established. Equation B.31 as per VM0009 v3.0, suggested 

the minimum number of plots required was 23.

The leakage plot protocol is described in Annex M.

Organizational Structure, responsibilities and competencies
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BioCarbon Partners has a team of experts responsible for the carbon stock monitoring and 

standards compliance. As per VM0009, carbon stock monitoring is done using a combination of 

permanent plots in the project accounting area, proxy area, and leakage area, and remote 

sensing. Scout teams, are used to confirm encroachment and deforestation in the project area as

part of the community engagement process to resolve encroachment (Figure 23). The carbon 

accounting department oversees all forest related data collection, processing, storage, GIS and 

remote sensing and electronic data capture systems with a central database (Figure 24).

Figure 23. BCP Carbon Monitoring Process.

Both the carbon accounting manager and remote sensing and GIS specialist have post graduate 

degrees with a strong focus on African ecology and collectively have more than 20 years’ 

experience in biological inventories, remote sensing and GIS. 

Data Management

The process followed for field data collection is outlined in Figure 24. It is a feedback system that 

relies heavily on training, review and good communication. All training is followed by trial runs of 

the sampling procedure and then actual data collection under supervision. Data is continuously 

submitted from the field to the carbon accounting department, and feedback is provided if any 

corrective actions are required. 

Remote Sensing data does not have a field component, but all data is also stored on Gdrive.

Once data has been error checked and cleaned it is safely stored online using Google Drive and 

then transferred to an online relational database.
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Figure 24. BioCarbon Partners data collection, QA/QC and storage process.

Quality Assurance and Quality Control

All data submitted to the central database is subjected to quality control by appropriate staff. The 

majority of field data is collected using digital tools on smart phones and are either directly 

loaded to the database or saved on Gdrive where it is checked and then transferred to the 

database.

For remote sensing data, accuracy assessments are undertaken for all LULC analysis as 

described in the Baseline Scenario component of the PD.
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APPENDIX
Appendix I: List of Annex material made available to VVB

Annex A Farm 1080 (Rufunsa Conservancy) Title Deed. Confidential

Annex B Carbon Rights Covenant between BioCarbon Partners and Land Owner. Confidential

Annex C Mineral prospecting applications. Confidential

Annex D Environmental Impact Assessment exemption letter from Zambian Environmental 

Management Agency. Confidential.

Annex E Central and local government letters of support. Confidential

Annex F Lower Zambezi REDD+ Project CCB Project Design Document. Public

Annex G Social Monitoring Programme. Confidential 

Annex H Socio-Economic Baseline Survey. Confidential

Annex I Carbon Inventory. Confidential

Annex J Emissions Reductions Calculations. Confidential

Annex K Allometry validation data. Confidential

Annex L Biomass and soil monitoring protocol. Confidential

Annex M Leakage monitoring protocol. Confidential

Annex N Allometry validation and development protocol. Confidential

Annex O Protocol for interpreting forest state from imagery. Confidential.

Annex P Data and parameters available at validation. Confidential

Annex Q Data and parameters monitored. Confidential

Annex R Cumulative Deforestation Model Data. Confidential

Annex S VCS Non-permanence risk assessment. Confidential

Annex T Geospatial Data. Confidential

Annex U Quantification of parameter q

Annex V Eco-Charcoal production plan and Strategy. Confidential

Annex W Eco-Charcoal value chain assessment. Confidential

Annex X Soil Organic Carbon decay model. Confidential

Annex Y Rufunsa Conservancy Management Plan

Annex Z Sustainable Eco-Charcoal Harvesting Plan. Confidential
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Annex AA Sustainable Eco-Charcoal Monitoring Plan. Confidential

Annex BB Additionality Supporting Information. Confidential

Annex CC Baseline re-evaluation
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Appendix II: List of VM0009 3.0 PD requirements applicable to F-U3 baseline type (See VM0009 

Appendix I).

PDR# Category Page Number

PDR.1 Applicability Conditions 48

PDR.2 Applicability Conditions 48

PDR.3 Applicability Conditions 48

PDR.4 Spatial Project Boundaries 30

PDR.5 Spatial Project Boundaries 6

PDR.6 Temporal Project Boundaries 7

PDR.7 Temporal Project Boundaries 8

PDR.8 Temporal Project Boundaries 8

PDR.9 Temporal Project Boundaries 8

PDR.10 Temporal Project Boundaries 9

PDR.11 Carbon Pools 49

PDR.12 Carbon Pools 49

PDR.13 Carbon Pools 49

PDR.14 Grouped Projects 5

PDR.15 Grouped Projects 5

PDR.16 Grouped Projects 5

PDR.17 Determining the Baseline Scenario 50

PDR.18 Agents and Drivers of Conversion 50

PDR.19 Agents and Drivers of Conversion 51

PDR.20 Agents and Drivers of Conversion 53

PDR.21 Agents and Drivers of Conversion 61

PDR.22 Project Accounting Areas 67

PDR.23 Project Accounting Areas 70

PDR.32 Identifying the Baseline Type Forest 71

PDR.35 Delineation of the Proxy Areas 72

PDR.36 Delineation of the Proxy Areas 72

PDR.37 Delineation of the Proxy Areas 73

PDR.38 Delineation of the Proxy Areas 74
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PDR.39 Describing the Baseline Scenario for Selected Carbon Pools 74

PDR.40 Delineation of the Reference Area for Planned and Unplanned Types 74

PDR.41 Delineation of the Reference Area for Planned and Unplanned Types 75

PDR.42 Delineation of the Reference Area for Planned and Unplanned Types 76

PDR.43 Delineation of the Reference Area for Planned and Unplanned Types 76

PDR.44 Delineation of the Reference Area for Planned and Unplanned Types 76

PDR.48 Defining the Reference Period for Unplanned Types 77

PDR.49 Defining the Reference Period for Unplanned Types 77

PDR.50 Defining the Reference Period for Unplanned Types 78

PDR.51 Defining the Reference Period for Unplanned Types 78

PDR.52 Historic Imagery to Parameterize α, β and θ 78

PDR.53 Historic Imagery to Parameterize α, β and θ 79

PDR.54 Historic Imagery to Parameterize α, β and θ 79

PDR.55 Historic Imagery to Parameterize α, β and θ 80

PDR.56 Historic Imagery to Parameterize α, β and θ 80

PDR.57 Sampling Conversion to Parameterize α, β and θ 81

PDR.58 Sampling Conversion to Parameterize α, β and θ 81

PDR.59 Parameterizing α, β and θ 81

PDR.60 Parameterizing α, β and θ 81

PDR.61 Parameterizing α, β and θ 81

PDR.62 Parameterizing α, β and θ 81

PDR.63 Minimizing Uncertainty in Parameters α̂ , β̂ , and θ̂ 81

PDR.64 Minimizing Uncertainty in Parameters α̂ , β̂ , and θ̂ 82

PDR.65 Minimizing Uncertainty in Parameters α̂ , β̂ , and θ̂ 82

PDR.66 Estimating Uncertainty in Parameters α̂ , β̂ , and θ̂ 83

PDR.67 Estimating Uncertainty in Parameters α̂ , β̂ , and θ̂ 83

PDR.74 Determining x0 85

PDR.75 Determining x0 85

PDR.79 Parameterizing q 85

PDR.80 Parameterizing q 85

PDR.81 Parameterizing rU 85

PDR.82 Parameterizing rU 85
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PDR.83 Parameterizing rU 86

PDR.84 Empirically Estimating λSOC 87

PDR.85 Empirically Estimating λSOC 87

PDR.86 Empirically Estimating λSOC 87

PDR.87 Empirically Estimating λSOC 87

PDR.88 Empirically Estimating λSOC 87

PDR.89 Literature Estimates for λSOC 87

PDR.90 Literature Estimates for λSOC 87

PDR.91 Literature Estimates for λSOC 87

PDR.92 Literature Estimates for λSOC 87

PDR.93 Baseline Reevaluation 77

PDR.94 Baseline Reevaluation 77

PDR.95 Baseline Reevaluation 77

PDR.96 Reevaluation of the Reference Area and Period 77

PDR.97 Re-parameterization of α, β and θ 83

PDR.98 Re-parameterization of α, β and θ 83

PDR.99 Demonstration of Project Additionality 61

PDR.100 Demonstration of Project Additionality 62

PDR.101 Demonstration of Project Additionality 64

PDR.102 Demonstration of Project Additionality 65

PDR.103 Demonstration of Project Additionality 66

PDR.104 Leakage Mitigation Strategies 39

PDR.105 Delineation of the Activity-Shifting Leakage Area 87

PDR.106 Delineation of the Activity-Shifting Leakage Area 87

PDR.107 Delineation of the Activity-Shifting Leakage Area 87

PDR.108 Delineation of the Activity-Shifting Leakage Area 87

PDR.109 Delineation of the Activity-Shifting Leakage Area 87

PDR.110 Determining the Market Discount Factor 89

PDR.111 Determining the Market Discount Factor 89

PDR.112 Determining the Market Discount Factor 89

PDR.113 Delineation of the Market Leakage Area 89

PDR.114 Delineation of the Market Leakage Area 89
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PDR.115 Delineation of the Market Leakage Area 89

PDR.116 Delineation of the Market Leakage Area 89

PDR.117 Delineation of the Market Leakage Area 89

PDR.118 Ex-Ante Estimation of NERs 89

PDR.119 Ex-Ante Estimation of NERs 89

PDR.120 Ex-Ante Estimation of NERs 90

PDR.121 Data and Parameters Available at Validation 91

PDR.122 Description of the Monitoring Plan 126

PDR.123 Description of the Monitoring Plan 128

PDR.124 Description of the Monitoring Plan 128
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