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The Natural Capital Accounts (NCA) for Forests
covering the period 2016 to 2020 were produced
by the Forestry Department, Ministry of Green
Economyand Environment(MGEE)incollaboration
with the Ministry of Finance and National Planning
(MoFNP) with technical assistance from the World
Bank and the Global Program on Sustainability
(GPS). Forests by law in Zambia mean “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
meters that are temporarily under stocked areas”
(Forests Act, 2015). A comprehensive database for
the Forest Accounts is archived on the Forestry
Department portal: www.zmb-nfms.org/portal.
The inferences and views expressed in this report
are an analysis and interpretation of the data
and results made by the technical working group
(TWG) and do not necessarily reflect personal
views and those of their respective institutions.
Therefore, reasonable efforts have been made
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to ensure that the contents of this publication
are factually correct and properly referenced.
The authors do not warrant that the information
in this report is free from errors or omissions.
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FOREWORDS

The Ministry of Green
Economy (MGEE) has the
mandate of ensuring the
protection and conservation of
the environment for a climate-
smart and green economy.
One of the components of the
environment that the Ministry
is mandated to manage and
conserve are forests. The
Forestry Department under
the Ministry is responsible for the promotion and
sustainable management and utilisation of forest
resources through its legal frameworks.

Forests are natural assets that play important
ecological and economicfunctions. They generate
revenue through timber, eco-tourism, and a wide
range of wood and non-wood-based products,
such as furniture, handicrafts, medicinal plants,
fruits, honey and paper. These functions provide
livelihoods for many rural communities. However,
the ecological and economic functions of forests
are threatened by unsustainable exploitation
and utilisation.

To addresses these issues, the Zambian
government has implemented various policies
and programs to promote sustainable forest
management, including the National Forestry
Policy, the Forest Act, and the National Reducing
Emissions from Deforestation and Forest
Degradation (REDD+) Strategy. These initiatives
aim to promote sustainable land use, increase
forest cover, and enhance the resilience of forest
ecosystems to climate change.

Furthermore, the government is promoting
community-based forest management
approaches to involve local communities in
forest conservation and management, providing
them with economic incentives to protect and
restore forest ecosystems. These initiatives are
essential for ensuring the continued provision of
benefits from forests while also enhancing the
socio-economic wellbeing of local communities
within Zambia's forests.

e

Hon. Situmbeko Musokotwane
Minister of Finance and National Planning

This report presents the
findings of the second
iteration of the Natural Capital
Accounting (NCA) study for
the forestry sector in Zambia,
covering the period from
2016 to 2020. Building on the
first report, which focused
on identifying the untapped
potential of forest resources,
this report demonstrates the
feasibility of producing forest accounts for the
nation. However, it also recognizes that further
improvements and institutionalization of forest
accounts are necessary to address key policy
issues related to sustainable forest management
in Zambia.

To ensure the report’'s accuracy, stakeholder
reviews were sought and taken into account to
the extent possible, providing valuable input
into the analysis and interpretation of the data.
The report’s findings highlight the importance
of sustainable forest management practices
for promoting the long-term conservation and
sustainable use of Zambia's forest resources. The
development of comprehensive forest accounts
is essential for informing policy decisions that
can help safeguard the ecological, economic,
and cultural values of Zambia's forests for future
generations.

The report provides statistics on selected forest
resources, including timber, non-timber forest
resources, wood fuel, liquid honey, and beeswax.
The Forest Department led the development of
the forest account under the Wealth Accounting
and Valuation of Ecosystems (WAVES) program,
and the planis to expand it to include regulatory
and cultural services. The hope is that WAVES
activities will be fully institutionalized to continue
collecting forest data and informing policy, with
the capacity for regular updates from various
data sources.

B

Hon. Eng. Collins Nzovu
Minister of Green Economy and Environment
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FOREWORDS

The development of the
second iteration of the Forest
Accounts for Zambia in
addition to the Land, Water
and, Wildlife and Protected
Areas Accounts is remarkable.

It shows the country's
continued commitment
to using Natural Capital

Accounting (NCA) as a tool to
attain sustainable economic
growth to attain “a prosperous, sustainable
middle-income economy with opportunities for
all”, as planned for in Zambia's Vision 2030 and
Eighth National Development Plan (8NDP). The
Forest Accounts continue to provide statistics
crucial for the planning and management of
forest resources and they also play a critical role
in biodiversity conservation and climate change
mitigation.

The importance of “sustainable forest
management” has been emphasized worldwide.
The findings from this report continue to raise
awareness and understanding of the impact of
various land uses and economic activities that
contribute to restoring or degrading forests, as
well as the rate at which it is occurring. Through
the public and private sectors, deliberate efforts
can continue to be made to conserve the
forests as various social economic activities are
implemented in the communities. One example
highlighted in this report was a downward trend
in the use of wood biomass for tobacco curing,
“possibly attributed to improved sensitization on
the impact on forests".

An increase in market demand for selected
forest products such as honey and timber
seem to be on the rise, but the increasing rate
of deforestation from 2018 to 2020, mainly
attributed to increased cropped land, continues
to be a concern. However, it is good to note that
one of Zambia's objectives under the National
Agricultural Policy 2012-2030 is to “Promote
sustainable increase in agricultural productivity
of major crops with comparative advantage”. If
the sustainable agricultural practices are well
implemented, this will contribute greatly to
protecting and maintaining the forests and
to improved compliance with existing forest
policies.

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)

We hope that with regular updates of the Forest
Accounts, the findings will guide decision makers
with timely assessments and monitoring of the
effectiveness of the current government policies
related to taxes and subsidies on the Forest
Sector and related sectors, as well as trade
policies and the implementation of International
Treaties aimed at conserving the forests.

We look forward to the expansion of the Forest
Accounts to include sub-accounts that will identify
spatially important areas to monitor biodiversity
trends within the forests.

We wish to acknowledge the implementing
institutions; Ministry of Green Economy and
Environment (MGEE), Ministry of Lands and
Natural Resources (MLNR), National Remote
Sensing Centre (NRSC), Ministry of Water
Development and Sanitation (MWDS), Ministry
of Tourism (MoT), Zambia Statistics Agency
(ZamStats), University of Zambia (UNZA),
Copperbelt University (CBU) and the program
coordinators under the Ministry of Finance and
National Planning (MoFNP) for their dedication to
building Zambia’s natural capital accounts.

lain G. Shuker
Regional Director, Sustainable Development,
Eastern and Southern Africa, The World Bank
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EXECUTIVE SUMMARY

Forests are important to the people of Zambia.
Forest industries directly contribute 3.7 percent
to the Gross Domestic Product (GDP), while
charcoal production and fuel wood collection
account for an additional 2.2 percent and 0.8
percent respectively. Forests provide a wide
range of ecosystem services such as non-
wood forest products (honey and beeswax,
mushrooms, caterpillars, fruits, etc.), air and
water filtration, carbon sequestration, and
cultural and recreational services. Forests also
play a critical role in biodiversity conservation
and climate change mitigation. With so many
values attributed to forests, good information in
the form of Forest Accounts is needed for forest
planning and management

The first Forest Account for the country was
published in 2019 and covered the period from
2010 to 2015. This, the second Forest Account,
covers the period 2016 to 2020. Both accounts
are based on the System of Environmental-
Economic Accounting (SEEA) and were compiled
from a diversity of data sources. They show the
flows of forest resources from the environment
to the economy, forest product flows within the
economy, and residual flows from the economy
to the environment.

The second Forest Account shows the supply of
timber and non-timber forest product for the
years 2016 to 2020, while a Land Cover Account
for the years 2018 to 2020 shows changes in
the forest area. The Supply and Uses Accounts
show the flows of six forest products: timber
from the indigenous forests, timber from exotic
plantations, charcoal, firewood, liquid honey,
and beeswax. The land cover account shows
changes in the areas of forest, grassland,
cropland, human settlements, and wetlands.

The second Forest Account has four main
findings:

1. There is an increasing demand for the
export of indigenous timber leading to
uncontrolled®exploitation of valuable tree
species such as Mukula (Chrysothraxis
angolensis), Mukwa (Pterocarpus angolesnsis),
and Muzauli (Guilbortia coloespermum).

2. Therewas a continued increase in the use of
charcoal and firewood as a source of energy.

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)

3. The forest area reduced by 2.6 percent
between 2016 to 2020 which is an indication
of the unsustainable use of forests.

4. Markets for honey and beeswax continued
to be an important source of income.

Both timber forest products (TFP) and non-
timber forest products (NTFP) continued to be
important to the Zambian economy. Data on
timber production indicate that the total timber
supply increased from 3.4 million meters cubed
(m3)in2016to 8.7 millionm?3in 2020, representing
a 40 percent increase. During that period, honey
and beeswax production increased compared to
the previous reporting period. Honey production
increased from 2,355 tonnes to 30,915 tonnes
between 2016 to 2020.

The physical Supply and Use Accounts also show
residual flows from some industries. However,
additional forest products and ecosystem
services derived from forests (e.g., carbon
sequestration, water filtration, cultural and
recreational services) are important but were
not considered in these accounts. This is mainly
due to capacity limitations.

Forest Asset Accounts show that the area of
forest declined by 1.7 percent between 2016 to
2020. Further, analysis of wood fuel extraction
from the forest showed that there was a
continued increase in the use of wood fuel for
various uses within households: 83,727 m3 total
use of wood fuel consumption. The decline in
the forest area can be taken as an indication of
the unsustainable use of forests.

The Forest Account sheds light on some critical
policy issues, including the need for:

5. Sustainable forest management;

6. Water catchment management and

recharge systems protection;

7. The formulation of forest management
plans to ensure biodiversity conservation;

8. Strengthened monitoring of forest activities
for compliance;




9. Support for the sustainable production and In addition, there is a need to institutionalize
value chains of NTFP such as honey and; Forest Account production and wuse in
government decision-making processes. This
10.The prevention of over exploitation of wood  will require continued cooperation between
biomass for energy. government and non-government agencies,
academia cooperating partners, and all sector

players.
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1.0 INTRODUCTION

The World Bank Zambia office supported the
Government of the Republic of Zambia (GRZ) in
collaboration with various stakeholders in the
forestry sector, to create the second iteration for
the Natural Capital Account covering the period
2016 to 2020 for the forestry sector in Zambia.
This was meant to demonstrate the financial
value of forests. The Steering Committee
chaired by the Ministry of Finance and National
Planning (MoFNP) oversaw this activity.
Members of the Technical Working Group
(TWG) from departments under line ministries
were also involved. They included the Forestry
Department, National Remote Sensing Centre
(NRSC), Department of Policy and Planning
(MGEE), Ministry of Water Development and
Sanitation and the Ministry of Lands and Natural
Resources.

The Wealth Accounting and Valuation of
Ecosystem Services (WAVES) project, and its
successor the Global Program on Sustainability
(GPS), is a multinational collaboration that
employs natural capital accounting to integrate
natural capital issues into economic policy.
Natural capital accounting emphasizes both
the contribution of natural resources to the
economy and the influence of the economy on
the environment. In this regard, the GRZ joined
the World Bank-supported WAVES and GPS
programs.

This document is a technical report on Zambia's
Forest Account for the years 2016 to 2020. It is
the result of substantial efforts by the Forest
Accounts TWG, the World Bank Team, and the
NCA Consultants. This is the second official
edition of Zambia's Forest Account. The first was
compiled with data for the period between 2010
and 2015.

This second Forest Account is expected to spur
action, which may result in improved support
for data collection, enhanced accounting
procedures, and uses of account findings within
the government for decision-making and policy
formulation and revision. Forest accounting
covers a wide range of topics, including the
physical supply and use of timber and non-
timber forest products, the physical extent
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and condition of forest accounts, and a variety
of monetary accounts. This report, however,
concentrates on physical asset accounting, as
well as the Supply and Use Accounts for timber
and non-timber forest products. This Forest
Account addresses the construction of Forest
Condition Accounts and ties to ecosystem
services from forests in Zambia.

This report comprises six sections:
1. Introduction (Section1);
2. Main findings (Section 2);

3. Concepts, data sources, and methods

(Section 3);
4. Conclusions and next steps (Section 4),
5. References (Section 6).

Thereportalsoincludes an Annex with indicators
and data sources for the accounts, as well as the
Physical Supply and Use.

1.1 Process of development

The second iteration of Forest Accounts was
created with data that span from 2016 to 2020.
The following actions were taken during the
development process:

6. Mapping, collecting, and organizing datasets
using a cleansing process.

7. Using tools such as pivot tables to create a
comprehensive database.

8. Data mining and modification, including the
listing of needed coefficients.

9. Carrying out extensive processing, analysis,
and compilation of results.

10.Constructing diagrams and tables, such
as asset, land, supply, and monetary tables.

11.Interpreting the findings in an informative
manner.

12.Compiling the technical report that

includes all of the processed data.




13.Validating the Forest Account findings to
ensure correctness and dependability.

1.2 The institutional and policy context for
forest accounts

Zambia's National Forestry Policy of 2014

covers both plantation and natural forests. The
policy has multiple aims, including: enhancing
forest production; mitigating climate change;
generating income; reducing poverty; creating

jobs, and; protecting biodiversity. Another major
aim of the policy is to motivate responsible forest
management. As part of this, the forest policy
encourages the definition of stakeholder roles;
resource tenure; development a mechanism
for the sharing of the costs and benefits of
forest management; and investment in forest
industries.

“There is an incr
in demand for the

The Forestry Policy also needs to be viewed in the
context of the Eighth National Development Plan
(8NDP). The 8NDP has a new development area
that emphasizes the need for environmental
sustainability. It also underscores theimportance
of promoting green economic growth as a means
of mitigating and adapting to the effects of
climate change. Zambia has already experienced
the effects of climate change, including more
frequent extreme conditions such as droughts,
floods, rising temperatures, and increased
rainfall variability. These conditions have
adversely affected the country's economic
growth and development path (MNPD, 2017).

export of indigenous
timber, leading
to uncontrolled
exploitation...”
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2.0 MAIN FINDINGS

This section presents the main findings and
policy issues emerging from the Zambia Forest
Accounts for the period 2016 to 2020. It draws on
the accounts previously compiled, the primary
data collected for the accounts, as well as other
information to highlight key issues and their
policy implications. The four key findings were:

1. There is a continued increase in demand
for the export of indigenous timber, leading
to uncontrolled exploitation of valuable
tree species such as Mukula (Chrysothraxis
angolensis), Mukwa (Pterocarpus angolesnsis),
and Muzauli (Guilbortia coloespermum)

2. Wood biomass is a major source of energy
in the country. The extraction of wood-fuel
(charcoal and firewood use) continues to
increase, and there are inefficiencies in
charcoal production.

3. Forested land reduced between 2018
and 2020, which is an indication of the
unsustainable use of the forests.

4. Sales of honey and beeswax continue to be
an important source of income.

2.1 Increasing demand for indigenous and
exotic timber

Inthe period under review, the country continued
to show an increase in the quantity of indigenous
and exotictimber harvested every year. The most
commonly harvested indigenous tree species
included Mukula (Pterocarpus Chrysothraxis),
Mukwa (Pterocarpus angolesnsis), and Muzauli,
rosewood (Guilbortia coloespermum). Most
of the trees were exported to predominantly
Asian countries. By law (SI No. 94 of 2015), only
75 percent of harvested indigenous timber is
permitted for export, while 25 percent is to be
utilized by the local market. The majority of the
exotic timber harvested was from plantations
and included Pine and Eucalyptus species.
Annexes 4 to 8 show the volume of indigenous
and exotic timber harvested between 2016 and
2020.

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)

From 2016 to 2020, total timber production
increased from 3.46 million m? in 2016 to 8.67
m?in 2020 (Annex 4 and 8). Figures 1 and 2 show
a comparison of total timber harvested for the
reporting periods 2010 to 2015 and 2016 to 2020
respectively. Figures 3 and 4 shows the trend of
the total Indigenous timber supply for the period
2010 to 2015 and 2016 to 2020 respectively.
The trends indicated that in 2010 to 2015, there
were some slight dips and highs in the volume
of timber harvested annually. However, exotic
timber supply (mainly Pinus and Eucalyptus spp.)
showed increases in 2017 and 2019 and a sharp
reduction in 2020. This could be attributed to
the shortage of mature trees in plantations—
mainly under the Zambia Forest and Forestry
Corporation (ZAFFICO)—due to the high demand
for exotic timber, mostly for construction.

Figure 1: Summary of Timber Supply
Table (2010 to 2015)
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Figure 2: Summary of Timber Supply
Table (Total Indigenous and
Exotic) (2016 to 2020)
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Figure 3: Summary of Timber Supply
Table (Indigenous)
(2010 to 2015)
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2.2 Wood biomass as a major source of energy

Charcoal and firewood remained major sources
of energy, contributing to about 80 percent of
total energy consumption. Without the availability
of affordable and accessible alternative sources
of energy, this trend is expected to continue.
The majority of charcoal users are in the urban
areas, especially in high-density residential
areas. Firewood is predominantly utilized in rural
areas, despite them being the source of most of
the charcoal produced for consumption in urban
areas.

This situation may be attributed to increased
electricity tariffs in the country (ERB, 2012). The
main uses of charcoal are cooking, water heating,
and space heating. In rural areas, firewood is
preferred to charcoal and is collected around
residential areas and nearby forests. Based on
the data collected for the Second Forest Account,
the trend showed a slight increase in the
percentage use of charcoal by households which
stood at 44 percent, while restaurants and bars
accounted for 37 percent. Its usage in manganese
plants also increased to 13 percent from
7 percent reported in the previous account, while
its usage in tobacco curing reduced from 0.15 to
0.02 percent. This is attributed to the reduction

in the number of farmers growing flue-cured
tobacco, possibly due to improved sensitization
on the impact of flue-cured tobacco on forests.
lllegal exports also showed a downward trend to
0.04 percent in 2020 from 0.14 percent in 2015.
Figure 7 shows the percentage usage of charcoal
in 2020.

Inaddition, intheyear 2020, the extracted volume
for charcoal was 70,624.29 m3, of which 56,499
m?3 was lost as waste in the form of residue, while
14,124.86 m? was consumed by households (see
Figure 6). Overall, the extracted volume between
2016 to 2020 was recorded to be 439,800 m3
(Refer to Annex 4 to 8: Product Supply and Use
Tables).

Figure 5: Extracted Stock, Charcoal
Residue and Household (HH)
Consumption of Charcoal
(2020)
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Figure 6: Percentage of charcoal
and firewood utilized by
different end users

(2016 to 2020)
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Source: Adopted from the Forest Accounts Report (2010 -
2015)
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Source: Forestry Department production returns data

Key: Tobac. = Tobacco; llegal Exp = lllegal exports.
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Forthe period 2016 to 2020, total wood extraction
for charcoal showed a slight reduction when
compared to the 2010 to 2016 period; namely
439,800 m3 compared to 451,577 m3(see Annex 4
to 8). The data was based on Forestry Department
permits issued for charcoal extraction. Residues
were calculated based on coefficients for the
earth kilns, and showed that 351,840 m3 was lost
as wood residue from the extracted amount.

Wood recovery, in the form of charcoal for
various uses—but mainly Household use—was
only 83,727 m3. Figure 7 shows the amount of
wood extracted for charcoal, charcoal residues
and recovery for Household consumption for
the period 2016 to 2020, based on Forestry
Department production returns data.

Table 1: Land Cover Change (2018 to 2020)

Figure 7: Total wood extraction,
charcoal residue and
recovery for HH consumption
(2016 to 2020)

s Extracted Stock (m3) = Residue (m3)

HH Consumption (m3)

Land cover Y2018 (ha)
Cropland 2,571,702.10
Forest 41,002,568.01
Grassland 27,887,840.48

Other land 1,118,396.05

Settlement 332,193.95

Wetland 2,348,699.41
TOTAL 75,261,400.00

Y2019 (ha) Y2020 (ha)
3,152,100.41 2,971,463.34
39,017,664.48 38,899,290.28
29,660,235.80 29,691,066.61
1,140,446.59 1,134,001.14

361,325.67 378,909.78
1,929,627.05 2,186,668.85

75,261,400.00

75,261,400.00

Changes to forest cover were observed in protected forests. Forest area reduced from 5.5 million to
5.3 million hectares 27, a reduction of 2.6 percent (Table 2).

2.3 Reduction in forest land

The land use/land cover data was created
using the Sentinel-2 10-meter Land Cover/Land
Use (LULC) time-series data (2017 to 2021)
produced by Impact Observatory, Microsoft and
Environmental Systems Research Institute (ESRI).
The ESRI classification scheme was converted to
the Intergovernmental Panel on Climate Change
(IPCC) classification Scheme that is commonly
used for classification in forestry.

Statistics from the 2018 to 2020 land cover/land
use were consolidated into a land cover account
(Table1).Thelandcoverchangeaccountshowsthat
between 2018 and 2020, forests decreased from
41 million hectares (54.4 percent of the country’s
total land area) to 38.9 million hectares (51.7
percent of the country’s total land area).

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)

Settlement and cropland increased from 0.3
million hectares and 2.6 million hectares to
0.4 million hectares and 2.9 million hectares,
respectively (Table 1). A land cover change matrix
was also computed for this period and is shown
in Annex 3. The major land cover to which forests
were converted to were cropland and grassland
(Annex 3). This clearly indicates that agriculture
expansion continues to be the main driver of
forest loss in the country. The change matrix
shows the overall accuracy of 90.49 percent
(Annex 3).




2.4Increasing markets for honey and beeswax

There was an increase in honey production from
2,355 tonnes in 2016 to 30,915 tonnes in 2020.
This is attributed to the high demand for honey in
both the local and international markets. Zambia
earned 1.2 billion Kwacha from honey sales
during this period, compared to 197 million
Kwacharecordedinthe previous reporting period
(2010 to 2015). Further, part of the honey went
towards exports to major importing countries,
some of which included Norway, South Africa,
the United Kingdom, and Zimbabwe." Figure 8
shows the value of honey sales in 2010 to 2015,
while Figure 9 shows the honey sales for 2016 to
2020.

Figure 8: Value of liquid honey sales
(2010 to 2015)

R

Revenue from Honey sales [(ZKVW)]

¥eoul Y2012 ¥i01% Y04
= Vakee (TWTW]  SESTE000 17904809 37000581 3LE0ETT1  13TSATTY FILESSA06

Figure 9: Value of liquid honey sales
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In the case of beeswax, the trend was similar to
that of honey, with an increase in the amount of
beeswax extracted (Figure 10). The total beeswax
extracted between 2016 to 2020 was recorded
at 1,236 tonnes, translating into 51.5 million
Kwacha in value.

Figure 10: Revenue form beeswax
sales (ZMW) (2016 to

2020)
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3.0 CONCEPTUAL
FRAMEWORK

3.1 SEEA the conceptual framework for NCA

System of Environmental-Economic Accounting -
Central Framework (SEEA Central Framework; UN
etal., 2014)isthe statistical frameworkthatguided
the compilation of natural capital accounts in
Zambia. The SEEA provides the agreed concepts
and definitions for natural capital accounting and
was produced under the auspices of the United
Nations (UN), the European Commission, the
Food and Agriculture Organization (FAO) of the
United Nations, the Organization for Economic
Co-operation and Development (OECD), the
International Monetary Fund (IMF) and the World
Bank.

The SEEA organizes information from various
data sources into tables and accounts in an
integrated and conceptually coherent manner.
This information can be used to create indicators
consistent with the traditional System of National
Accounts (SNA) that can be used to inform
decision-making for a wide range of purposes.
The SEEA provides information allowing for the
assessment of trends in the use and availability
of natural resources, the extent of emissions and
discharges into the environment resulting from
economic activity, and the amount of economic

activity undertaken for environmental purposes.

3.1.1 The conceptual framework for forests in
Zambia

The conceptual framework for forest accounting
in Zambia is shown in Figure 11, which outlines
the timber forest products (TFPs) and non-
timber Forest products (NTFP). Selective cutting
(or selective felling) is the removal of trees that
are most economically beneficial forest products
(NTFPs) extracted from the environment (i.e.,
species are selectively cut and subsequently
used in the economy. Extraction of TFPs is done
in two main ways: clear cutting and selective
cutting. Clear cutting (or clear felling) is a practice
in which most or all the trees in an area are cut
down. In Zambia, clear cutting is more commonin
exotic tree plantations. In many cases, after trees
are cleared the area is immediately replanted.
In indigenous forests, clear cutting occurs when
land is converted for agriculture, infrastructure
or other anthropogenic activities. In extreme
cases, charcoal production may also result in
clear cutting. Clear cutting is never practiced
by indigenous forest concessionaires as timber
harvesting is done selectively only for preferred
high value timber species.

Figure 11: Conceptual framework - Provisioning Services
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3.2 Methods

The resource-based accounts approach

comprised three steps. The first step was to
separate forest cover from the rest of the land
cover classes. This formed the scope of the forest
account (i.e., land covered by forests). The second
step was to identify and select the different forest
products that would be accounted for within the
forested landscape.

Six forest products were selected: exotic timber,
indigenous timber, charcoal, firewood, honey
and beeswax. The third step was to determine
the flow of each product into the economy. This
was done in both physical and monetary units.

3.3 Classifications and data sources

Data sources used for the Forest Account
mainly came from the Forestry Department's
Annual Production Returns and Forest Resource
Assessments Technical Reports (Annex 1).
However, other institutions, such as ZAFFICO,
Copperbelt University (CBU) and the NRSC also
provided some input data during the process of
developing the accounts.

3.3.1 Forest asset accounts (land use and land
cover)

The data for the forest asset account came from
the land cover maps generated by the NRSC.
The land cover map and data adopted was also
published in the Land Account Report for 2018 to
2021. The data was obtained through the analysis
of images using the Environmental Systems
Research Institute Geographical Information
Systems mapping Software (ESRI STATS).

3.3.2 Supply and use of forest products

The data sources for the forest products supply
and use accounts came from the monthly
production records compiled by the Forestry
Department through its countrywide districts.
These data are reported to Forestry Department
Headquarters every quarter. Additional data for
the exotic timber and poles came from ZAFFICO.

3.3.3 Monetary accounts

In order to compute the monetary value of
forest assets related to the volume of timber in
the forest stock, the first step was to calculate
the total growing stock (Table A4.9). The 2016
Integrated Land Use Assessment (ILUA) Il reports
an average of 45.4 m3 per hectare across all

forests in Zambia. The monetary asset was
then calculated based on the quantity of timber
harvested with an average value of 293.4 Kwacha

dfite price per m3 of TFPs for both exotic and

indigenous timber (Statutory Instrument No.52
of 2013). g
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4.0 CONCLUSIONS AND
NEXT STEPS

4.1. Conclusions

Zambia has extensive forests that are of both
economic and ecological importance. However,
the unsustainable extraction of forest products
for uses such as timber and charcoal production
poses a threat to the contribution of the forest
sector to economic development. The increase in
quantities of charcoal produced from indigenous
forests calls for alternative sources of energy
to biomass energy. Further, loss of forests to
other land uses would require more effort in
restoration activities to replenish the lost and
degraded forests.

4.2 Next steps

Data gaps and the limited capacity by the Forest
Accounts Technical Working Group will require
improvement in order to expand the scope of
valuation of services from forests. Supplementary
analysis would also be required to ensure that
additional statistics are derived in collaboration
with other accounts such as energy, water,
land and wildlife in order to inform policy and
decision-making.

Further, the institutionalization of the accounts is
an important issue. The current set of accounts
were produced as additional work by various

institutions with support from the World Bank.
Going forward, an on-going account production
process will be needed.

The capacity of government agencies within
Zambia will need to be maintained and increased.
It is hoped that annual Forest Accounts can be
produced to match the data from SNA and used
in annual government planning and budgeting
cycles. Future accounting should aim to engage
the private sector. This would be in order to
obtain more data for account production and to
raise the awareness, understanding and use of
the accounts in the private sector.

4.3 Policy Prescriptions

The data on wood extraction for charcoal was
also compared with the projected national wood
fuel consumption for charcoal from the Ministry
of Energy. The comparison revealed that the
household consumption level based on data
from permits issued by the Forestry Department
only accounts for 1 percent of the total projected
wood fuel (charcoal consumption). This implies
that only 1 percent (83,727 m3) of the charcoal
extracted is legally licensed, while 99 percent
(10,631,779 m3) is unlicensed. This therefore calls
for intensified enforcement and sensitization to
ensure that there is compliance.
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ANNEXES

Annex 1 - Typical indicators and data sources for the account

D3
Provisioning services
Timber Harvested timber (m3, m3/ha) and fees 1,6,7,9 First iteration
Poles Harvested poles (m3 m?3/ha) and fees 1,6,7,9 First iteration
3
Charcoal Harvested wood and produced charcoal (m3, 167 First iteration
kg, ton)
Firewood Headloads (m?3) 1,6,7 First iteration
Honey Quantity produced (kg, ton) 56,78 First iteration
Beeswax Quantity extracted (kg) 56,7,8 First iteration
3\ i
Other NTEP Volume (m3); vyelght (kg, ton) 567 Secoqd
Number of units iteration
Regulatory services
Atmosphemc/cllmate Net carbon storage (gains-losses) (ton) 1,2,3,4 Secoqd
regulation iteration
L Second
Canopy cover fraction in recharge areas ; .
Water recharge and flow 23457 iteration
regulation Average daily and annual water flow in e Second
rivers iteration
Forest cover in strategic location Second
(wetlands) iteration
Pollination Abundance and variety of pollinator species | 1,6 $ecoqd
iteration
Soil retention and Tree cover in steep slopes, vulnerable areas, 56 7 Second
formation erosion rates e iteration
Cultural services
Recreation Number/area of protected forest areas 2,3,4 .Second
iteration
. . Second
Ecotourism services Number/area of protected forest areas 2,3,4 : .
iteration
. ) Second
Heritage conservation Number/area of protected forest areas 2,3,4,5 teration
- . Second
Spiritual and symbolic Number/area of protected forest areas 2,3,4,5 teration
Research and Number/area of botanical reserves 2,3, 4 'Secor)d
information iteration
Data sources
1. Forestinventories 5 Non-forest statistics
5 gggcfgf;fnséatlsms 6. Production returns
remote sensing 7. Annual reports
5 ATRere M 8. Consultancy reports
sensing 9. Statutory instruments
4. LC/LU data and
maps

NB: Normally the data in Annex 1 is collected annually by the districts as production returns and conveyed to Forestry Department Headquarters through their respective Provincial
administrations. However, data on regulatory services which relate mostly to forest mapping is collected every 5 years alongside the mapping of land cover changes across the country.
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Annex 2 - Forest products conversion tables

Code | Forest Products Local Measure Stant!ard SEEETE
Units Measurements

1 Industrial wood Cant/Beam (50 X 50 cm) m?3 0.750
1 Industrial wood Planks (50 X 150 mm) m3 0.023
1 Industrial wood Planks (50 X 100 mm) m3 0.015
1 Industrial wood Planks (50 X 50 mm) m3 0.008
1 Industrial wood Pellets (15 X 15 mm) m?3 0.001
1 Unit fees for timber Number m3 0.3
2 Wood for poles 1 Pole (Average Size) Kg 0.61
2 Wood for poles 1 Man-lord (6 Poles) Kg 3.66
2 Wood for poles 1 Bundle (15 Poles) Kg 9.14
2 Wood for poles 1 Pile (25 Poles) Kg 15.23
3 Wood for wood carvings Bracelets Kg 0.05
3 Wood for wood carvings Small piece Kg 0.10
3 Wood for wood carvings Medium piece Kg 2.50
3 Wood for wood carvings Large piece Kg 5.00
3 Mortals (decoratives) Decoratives Kg 1.00
3 Mortals Medium sizes Kg 5.00
3 Mortals Big sizes Kg 10.00

Code Forest Products Local Measure Stapdard SELTELE

Units Measurements

3 Pounding sticks (decoratives) Small sizes Kg 0.50
3 Pounding sticks Big sizes Kg 3.00
3 Cooking sticks Small sizes Kg 0.05
3 Cooking sticks Big sizes Kg 0.15
3 Paddling sticks Piece Kg 1.50
3 Drums (decoratives) Small drums Kg 1.50
3 Drums Big drums Kg 3.50
3 Canoes Small canoes Kg 35.00
3 Canoes Big canoes Kg 65.00
4 Fuel wood 1 Cord m3 3 (a1i'r0<§)g/)kg
4 Fuel wood 1 Head-lord (women) Kg 9.00
4 Fuel wood 1 Man-load (men) Kg 12.00
5 Charcoal "90 kg bag" Kg 40.00
5 Charcoal "50 kg bag" Kg 30.00
5 Charcoal "25 kg bag" Kg 25.00
5 Charcoal Large tin Kg 3.00
5 Charcoal Medium tin Kg 2.00
5 Charcoal Small tin Kg 1.50
6 Wild fruits (Strchynos spp) 1 Fruit Kg 0.15
6 Wild fruits (Strchynos spp) Heap of fruits Kg 0.75
6 Wild fruits (Strchynos spp) "25 kg bag" Kg 30.00
6 Wild fruits (other spp) Heap (handful) Kg 0.01
6 Wild fruits (other spp) BP Container Kg 0.10
6 Wild fruits (other spp) Meda Kg 1.50
7 Nuts (variety) Heap (handful) Kg 0.75
7 Nuts (variety) Cup Kg 2.00
7 Nuts (variety) BP Container Kg 2.50
7 Nuts (variety) Plate Kg 3.50
7 Nuts (variety) Meda Kg 5.50
8 Berries (variety) Heap (handful) Kg 0.75
8 Berries (variety) Cup Kg 1.50
8 Berries (variety) BP Container Kg 2.50
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8 Berries (variety) Plate Kg 3.00

8 Berries (variety) Meda Kg 4.50

9 Chikanda (raw) Heap (handful) Kg 0.75

9 Chikanda (raw) Cup Kg 1.00

9 Chikanda (raw) BP Container Kg

9 Chikanda (raw) Plate Kg 2.50

9 Chikanda (raw) "10 kg bag" Kg 15.00

9 Chikanda (raw) "25 kg bag" Kg 33.50

10 Mushrooms (air dry) Heap (handful) Kg 0.01

10 Mushrooms (air dry) Cup Kg 0.02

10 Mushrooms (air dry) BP Container Kg 0.50

10 Mushrooms (air dry) Plate Kg 0.25

10 Mushrooms (air dry) Meda Kg 1.75

10 Mushrooms (wet) Heap (handful) Kg 0.02

10 Mushrooms (wet) Cup Kg 0.50

Code Forest Products Local Measure Stanqard standard
Units Measurements

10 Mushrooms (wet) BP Container Kg 1.50

10 Mushrooms (wet) Plate Kg 1.50

10 Mushrooms (wet) Meda Kg 4.50

10 Mushrooms (wet) Dish / Bucket Kg 7.50

11 Fodder (grass) Bundle Kg 250.00

11 Fodder (grass) Ox-cart Kg 1000.00

11 Fodder (plants) Bundle Kg 150.00

11 Fodder (plants) Ox-cart Kg 750.00

12 Rattan (raw) Bundle Kg 13.50

12 Rattan baskets Small piece Kg 1.50

12 Rattan baskets Medium piece Kg 3.50

12 Rattan baskets Large piece Kg 5.50

12 Reed (raw) Bundle Kg 11.00

12 Reed mats Roll piece Kg 5.50

13 Plant medicines (raw) Heap (handful) Kg 0.25

13 Plant medicines (raw) Roots Kg 0.50

13 Plant medicines (raw) Bundle of roots Kg 0.65

13 Herbs / spices (processed Tea spoon Ke 0.03
med)

13 Herbs / spices (processed Ball Ke 0.50
med)
Herbs / spices (processed

13 med) Cup Kg 0.75

13 Herbs / spices (processed Plate Ke 115
med)
Dying / tanning (liquid T

14 s<¥|u§on) gliq Cup Millilitres 350.00
Dying / tanning (liquid -

14| Qo et Bottle Millilitres 750.00

14 E(%/Iigﬁc{r;c)anning (liquid Small container Litres 2.50

14 Sl})g/ligﬁolnt)anning (liquid Big container Litres 5.00

15 Seeds (sawing/regeneration) Heap (handful) Kg 0.15

15 Seeds (sawing/regeneration) Cup Kg 1.50

15 Seeds (sawing/regeneration) Small bag Kg 5.00

15 Seeds (sawing/regeneration) Medium bag Kg 10.00
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15 Seeds (sawing/regeneration) Large bag Kg 25.00
16 Fibres (for ropes) Roll Kg 0.50
16 Fibres (for ropes) Bundle Kg 3.50
16 Sisal (for ropes) Roll Kg 1.25
16 Sisal (for ropes) Bundle Kg 5.00
17 Thatching (fine) grass Roll Kg 15.00
17 Thatching (fine) grass Heap of Rolls Kg 1000.00
17 Wildlife (bush meat) Bundle Kg 5.00
17 Wildlife (bush meat) Piece Kg 7.50
18 Honey (liquid) Bottle Millilitres 750.00
18 Honey (liquid) Small container Litres 2.50
18 Honey (liquid) Medium container Litres 5.00
18 Honey (liquid) Large container Litres 20.00
Code Forest Products Local Measure Stanqard SR
Units Measurements
18 Wax (honey by-product) Small piece Kg 5.00
18 Wax (honey by-product) Medium piece Kg 10.00
18 Wax (honey by-product) Large piece Kg 30.00
18 Wax (honey by-product) Block of wax Kg 45.00
18 Liquid honey 1Kg ZMW 22
18 Wax 1Kg ZMW 80
18 Beeswax 19Kg Kg 1
19 Caterpillars Meda Kg 5.00
19 Caterpillars Gallon Kg 0.25
19 Caterpillars BP Container Kg 0.15
19 Caterpillars Plate Kg 0.15
20 Othgr plant products Heap 1.00
(devils claw) Kg
Other plant products " "
20 | devils%aw)p 25 kg bag Kg 20.00
Other plant products " "
20 | devns%aw)p 50 kg bag Kg 40.00

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)




S3201S/5|PI01 pUeID
sanjep a8ueyd oN

00°00¥°L92'SL S6°0LZ°8€ 9,°Z€0°09L 99°8/8'896 'S 95'6LV'SLY'SL 96'98L°6L1 ZL'LSS'6SS°L »203s Suiso|y
€eLSL'or 8¥'8CLYC 0v'509°L 0'69L'Y LG'CL6'6 veLEL 65861 pue| JaY30
rrL'6G1 ¥6°368'C €9°06€'6C 1 96'GYL'8 01°880'81L 16'8LE 88'vrc pUBIaM
CEEVE'S8Y'ES 9SPvLL LL'ELI'S 19°9L6'8LL°LS YTrSe'eLT'T 80'869 Z1'£79'0C 159104
€5°966'¢9'61 LL'EES'S 19°182'2C ZL'0veE'SLI'E LT'665°LES'SL LLOLELL 18'SC6'6E pue|sselo
229088771 v99L1LC 65 98'66S'C 98'76C9¢ 0L’L6Ce0!L S orr'y UBWaMES
61°8547C8L°L [44r4:1% LTCCOL 60'870'66 8G°CECOVS 8'798'C 0C'801'6€EL’L pueidol

(eH) >d03s

Suiuado

(eH) puej 1320

(eH) pueppam

(eH) 3sa404

(eH) puejsse.un

(eH) 3uawa|13as

(eH) puejdou)

xujep abueys - ¢ xauuy

A9A0) pue’]

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



89 - - - - : : : : 89 . : (550
Sd4MN 40J a1Sep
‘ ’ - - - - - _ 1 _ _ 1 1 1 AMEV
|ANAI 4 ceseet 806'66C | ¥68VEL'L Sd4M JOj 235eM
JUsWUOJIAUS
a3 01 Awouoda
3y WoJj SMO|4
169°8L0°E - - - - - - - - 169°8L0°E - - (8)) sd4MN |eroL
GE6'0S1 - - - - - - - - GE6'0S1L - - (8Y) xemsaog
9GL198C - - - - - - - - 9G6/'/98'C - - (8x) Asuoy pinbr
8€1'791'L ) - - - ) - |ovvosv'z| - [Y9'S9L | 1S6'9LE'E | (cW)Sd4M [eIoL
! - - - - . } } ) B ) , (sW) pasuadijun
8E¢'60¢ 8E¢'60¢ pPOOMB3JI4
198 - - - - - - - - . - 198 (W)
pPasua2I| POOMB.I
. - - - - - - - - - . (el pasuaIIun
€/1'96 €/1'96 0 208U
b/8'89 - - - - - - - - - 7/8'39 0 e
pasua)i| [eodiey)d
- - R - R . . R R (W)
o8¢ 8¢ 0 s9j0d passad0.d
143 - - - - - - - - - - an (¢w) sajod 2110x3
N - - R i} R j i j - _ . (fW)y pasusoIun
vilogcl v1L0eC] sajod snouaSipu|
! - - - - - - i . - - : (W) PSSUSIT
vile vlle sajod snouagdipuj
G50'0S¥'C - - - - - - Gs0'0SY - - - 0 (W) Joquin umes
L£0'66C'L - - - - - - - - - - L2'66C'L | (W) Jaquwil d130X3
e - - - - - - - - - - P (Ewy pasuadIun
000°005°L 000005L |,5qwp3 snousgipu
. ; (cU0) pSSU=DT]
6€5€0€E - - - - - - - - - - 6ESE0E

Jaqwi} snouasipu|

Addns
jejol

sy1odx3

spjoy Ansnpuj
-asnoH J3Yyl0

uondnaisuo) Asuadie)

sasnoy
-a1eM

s
-mes

sJ128807

si19onpoid siascnpoad

KauoH

|eodaeyd

Awouoda ay3 uIy3Im smoj

Ki3saao4

Addns
92.4Nn0S3Y 33404

(Aiddns) 910z ‘s1onpoud 3sauoj 1oy a1ge} asn pue Ajddns |eaisAyd - § xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



) ] ] ) ] ] ] ] ) 89Y (35

89y Sd4MN 40} 21seM
vee'siz | - - - - - - - - - VZE'LSL'T (etw)
Sd4M J0} 21SeM

JUSWUOJIAUS 93 03 Awou033 ay3 wioij Smojd4

L69'8L0'E | L68°06L |YOV'9LL'C| 8LS'60L - - - - - L18'L - - (8)) sddMN |elol
GE6'0SL SYS'6E - 8/5'601 - - - - - 118l - - (3x) xem
99/'/98'C | TSE'LSL [YOV9LL'C - - - - - - - - - (33) Asuoy pinbi
6EL'TIL'L |T98'90L'Y | TOT'VIL | CEV'6EY €00'62S°L ves'eel 000°0€ 901681 - - - - (W) Sd4M [e30L
: i} . . } ) ) ] ] - - - (W) pasuadljun
8€C'60¢C €8v'69l | SSL'6E POOM3JI4
198 - 198 : - - : : : : - : o)
PasuUad|| POOM3I4

] ] ] ] . . _ _ _ _ _ _ AMEV U@WC@U__C_J
€4£'96 | 06T'LZ | 908'S9 | LL9'6 O3B
¥/8'89 G978 609°09 - - - - - - - - - (el)
pasuad|| [eodJeyd

s8¢ 3 - : £se - : - . - - - e
s9jod passadoud

143" €l - - LOL - - - - - - - (¢w) sajod 211o0x3

] ‘ 1 ] _ ] _ _ _ _ _ _ _ AMEV U@MC@U__C_J
VLLUOEZ'L | LLS'V8L | EVV'LOY vS1'8LS sajod snouaSipu|
‘ - - - ' - , - . ) ] (W) pasuad||
14153 141523 sajod snouadipu|
950'0S¥'C | 7€S96€E"L - - S10'989 805'£9¢ - - - - - (W) Joquin umes
L£0'66C'L | LT6'ELO’L - - 99Z'9%¢ ¥88'8€ - - - - - - (W) Jaquun 2nox3
et P i - . : . . - - i i (s pasuadIun
000°00S’L | 000°00Z°L 000°GL 000°SL 000°0¢ 000°081L Jaqui snouaSipul
: : - - . . i , - - i i (sl pasuad
6€S'€0E | 162'C8C 444" 90L'6 Jaqui snouaSipul

asn
|elol

syiodx3

spioy
-9SNOH

Aiasnpuj
194Y10

uononiisuo) Asnuadie)

s19onpoud si3snpoud
AsuoH |eodaey)

sasnoy
-3J1eM

s|jw

sJ128807
-Mmes

Awouods ay3 uiyyum smoj4

Ki3saa04

9sn 924n0say
159404

(asn) 9102 ‘sy1onpoud jsauioy 10} a|qe} asnh pue Ajddns |eaisAyd - G xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



€€l - - - - - - - - €el - - (5>)
Sd4MN J0J 31Sepn

0£27'S80'C - - - - - - €v0'001 - - 6GE'LSL | 878'£T8'L | (W) Sd4M 40} 91SeM
JUSWIUOJIAUS 33 03 AWoU0I3 Y3 WO} SMO|4

689958 - - - - - - - - 689958 - - (3)) Sd4MN [er01L
vE8'Ty - - - - - - - - vEQ'TY - - (3)) xem
GS8'EL8 - - - - - - - - GG8'EL8 - - (8)) Asuoy pinbi
958'/€6'S - - - - - © |zsg'o00'| - lWr'v6lL | €95°erL'E (cW) Sd4M [e3oL
169 - - . - - - - - - - 169 (e)
pasuadijun poomadi

85T - - - - - - - - - - 8677 (ew)
pasuad1| pOOMB3JIS

vSL'9LL - - - - - - - - - vSL9L1 - (eu)
pasuadijun |eodJey)

L89'LL - - - - - - - - - L89'LL - (ew)
pasuadi| |eodJey)

20/ - - - - - - rdoVA - - - - (sw) sojod passado.d
961 - - - - - - - - - - 91 (¢w) sajod dnox3
‘00t - - . . . i . - i - e (W) pasua3iun
LOS 00V’ L LOS 00V’ L saj0d snouaSipu|
1 _ _ _ _ _ _ _ _ _ _ 1 AmEV mecwu__
%LV %Ly sajod snouagipu|
051'000'C - - - - - - 0s1'000Z| - - - - (W) J3quin umes
9Z9'€1lS - - - - - - - - - - 9Z9'€1LS (¢w) J3gqwin 21nox3
08/ - - . . . i i i i . i~ (W) pasuadijun
S1'08L'L SYL08LL | 5qun snousgipul
LSLLY - - - - - - - - - - LSLLY (el) pasu=l]

Jaqui snouasipu|

Addns
|elol

sy1odx3

spjoy Aisnpuj

-9SnoH

18y10

uondnaisuo) Asnuadie)

sasnoy
-3J1eM

S|
-mes

sJ3snpoud

s1988017 fouo

s13snpoud
|eodaey)d

Awouods ay3 ulyaim smoj4

K13saa04

Ajddns asunosay
1s9.04

2102 ‘syonpoud }saioy 10} d|qe} asn pue Ajddns |esisAyd :9 xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



eel

cel - - - - - - - - - (8)) Sd4MN 40} 335
0€27'380°C - - - - - - - - - 0€27'980°C (¢W) Sd4M J0J 21SBM
JUBWIUOIIAUD 3Y3 03 Awou0I3 3y} Wo.j SMO|
689068 | €S¥'VZZ | 529009 | L60°LE - - - - - 145 - - (3)) sd4MN |eloL
vE€8'CY €ceLL - L60°LE - - - - - 145 - - (8)) xem
GG8'€L8 | 0ET'ELT | ST9'009 - - - - - - - - - (8) Asuoy pinbry
0G8'/€6'S |6/8'SLV'T|SPTVLL L] VL8'ECL 029'178Y'L evl'ecy €09'GE |2Se8'vle - - - - (eW) Sd4M |er0L
169 : 09 | gL : : - - : . : - (e
pPasuUaI|UN POOMa.IH
8GC'C - 8GC'C - - - - - - - - - (sW) pasuadi| poomali
pS/'9LL | 989'Sz | €6€'6L | SL9'LL . . . . . . . - (ew)
pPasuadIjun [eodieyd
L89'LL [44 X3 ¥9€'89 - - - - - - - - - (¢W) pasuadi| [eodJey)d
2oL 09 - - 9 - - - - - - - (cw) sajod passado.d
961l 44 - - qlLl - - - - - - - (¢w) sajod 2nox3
I : : ) ; _ ) ) ) ) ) ) (sw) pasusdijun
LOE'00V'L | SP0'0LZ | ¥LL'ZES L¥1'859 saj0d snousgipu|
1 _ _ _ 1 _ _ _ _ _ _ _ AMEV UOWC@U__
%Ly %Ly sajod snouagipu
0S1'000'C | 850'89/ | 0C0'09C | 800°CLL Z0'099 €20°00€ - - - - - - (sW) JoqWiy umes
979'cls - 9€S'LET - €T9'EVT L9Y'8€E - - - - - - (gw) Joquiny 2130X3
1 1 1 1 _ _ 1 1 1 1 . _ _ _ AMEV U@WC@U:CD
SYL08L'L [9LLYTY'L L08'LL L00'68 | €09'SE |LLI'ELT J3qUn SnouaSIpUl
1 1 1 1 Am_(Cv U@MCWU__
LSL'LY 0/C'8¢ - - - 9%9°'L - ST - - - -

Jagquwin snouadipu|

asn
|elol

sy1o0dx3

spioy
-3SnoH

Aiasnpuj
194Y10

uondniisuo) Aiuadiae)

sasnoy
-3JeM

st
-mes

sJ128807

s13onpoid si3dnpoud
AsuoH |eodaey)

Awouodd ay3 uiyim smoj4

Ki3saa04

95N 92.n0S9Y 159404

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



TLL'E8S'L

8£0°002°C

she'vee

oavL'8VL’S

(cw)
SdidM |ejol

602 e

602 e

(sw)
pasuaijun
poomaliq

194

19

(cW) pasuad]]
PooMallS

L68'CEL

L68'CEL

(sw)
pasuaijun
|eodieyd

LS LOL

LS LOL

(W) pasuady|
|eodieyd

689

689

(sw) sajod
Pass90.4d

Sl

14"

(ew)
s9jod dnox3

€12'60L'L

€17'60L'L

(ew)
pasuadjjun
sajod
snouadipu|

GL6'L

GL6'L

(ew)
pasuadi| sajod
snouadipu|

68€'661°C

68€'661°C

(sw)
Jaguin umes

Tre'LLS

Tre'LLS

(ew)
Jaquin 210x3

168°£05'C

168°£05'C

(ew)
pasuadijun

Jaquin
snouadipu|

0€€’L9

0€€’L9

(sW) pasuad||
Jaquin
snouagipu|

Aniysnpuj uondNIIsuo) fnuadiey S°SNou

sJ3snpoud

s13onpo.ud
|eodaeyd

Awouo23 ay3 uyIm smoj4

K13saa04

Kddns
924n0s3ay
3s9.404

(Alddns) g0z ‘syonpoud 3saioj 10y a|ge)} asnh pue Ajddns jeaisAyd :2 xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



i ) ) (8%) Sd4MN
viT vic 10} 91SEM
w)s
1272956 700011 SveToy | LLEEOET| |5 b
JUSWUOJIAUD 33 03 AWIOU0I3 3] WO SMO|4
o i i~ ) ) (3x)
S9E'0LL'L S9E'0LL'L SA4MN [210L
81588 - 81588 - - (8)) xem
1 1 - 1 1 - - szv
LV8'189°L LV8189'L Ksuoy pinbi

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



TLL'E8S'L

oavZ'el8’s

: : - - )

989'L¢CcL'L | €CL 00l LYY L69') LYS L6V 85105 | £96 C0¢E Sdim [ejol

602717

(ew)
608'8.C 00%'S9 - 0 0 0 - - - - pasuadijun
poOMa.I4

19L

(el) pasuad||

19, 0 - 0 0 0 - - - - DOOMBIL]

L68'CEL

LET'6T

(ew)
0L£'06 06Z'cl - 0 0 0 - - - - pasuadijun
|eoduey)d

LGY'LOL

vLLTL

(cl) pasuady|

LLT'68 0 - 0 0 0 - - - - 2ooeU

689

65

(cw) sajod

- 0 LE9 0 0 0 - - - - Passa20.d

qcl

vl

(ew)

- 0 LLL 0 0 0 - } ) ) sajod 2110x3

€1z'e0L’L

78€'95¢

(sw)
pasuadijun
sajod
snouagipuj

10’679 0 0€€’€08 0 0 0 - - - -

GL6'L

(sw)
- 0 GL6'L 0 0 0 - - - - pasuadi| sajod
snoua3ipu|

68€'661°C

LET'LET'L

(ew)

886 €EV'LZ | 678'SL9 | 806'6CE 0 0 - - - - J3qUIN UMES

rLLS

6lC'sle

(W)

086'LL - z6%'05¢ 1SS'6€ 0 0 - - } ) Jaquin 2110x3

168'£05'C

€1€900C

(sW)
pasuadljun

Jaquuny
snouadipu|

- - 6L0'SC G6E'STL 891'0S | L¥6'00€ - - - -

0€€’L9

L1979

(ew) pasua||
- - - €69'C - 020 - - - - Jaquin
snouadipu|

sy1odx3

WwIou033 ay3 UIYMm smoj4

A1asnpuj uondNIIsuUo) Anuadiey S°SMOU  sinw si3dnpoad sizdnpoud as() 924nosay

sJ1a8807 K13sa.04

12Y10 -2Jep\  -MmesS AauoH |eodaey) 159404

asn) 810z ‘syonpoud }saloy} 10} d|qe) asn pue Ajddns |esisAyd :g xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



] . i i (8) SdAMN

712 YL 10} 215EM
- i i i i racpt (eW) sd4M
LTT'9€6'T LTT'9E6'C 10§ 91SEM
JUSWIUOJIAUS 33 03 AWoU0I3 3Y3 Wou} SMO|4

'} a 1 1 U 1 1 - - Amv—v
G9E'0LL'L | 9€8'€9Y | €0T'LYT'L | ¥9T'V9 290°L SAHMN €101
81588 z61'€T - ¥92'79 290°L - - (8X) xem
LY8'189'L | vY9'OVY | €07'L¥T'L - - - - (55)
Asuoy pinbi

ﬂ Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



(S SdIMN

e ) ) ) ] ) ) ) ] e ] ) 10} 91SEM

’ ‘ - - - - - _ 1 - _ 1 . 1 1 ﬁmEv
LEE'S66'L 6EL91T S60C0E  |/9°€0L'LLV'L SA4M 104 915EM
JUSWIUOJIAUS 3Y) 03 AWOU0I3 3Y) WOJ) SMO|H

oo i i i i i i i i oo i i (3
€€L099°L €EL09S'L Sd4MN [ejol
£00'8L - - - - - - - - £00'8L - - (8)) xem
9zL'8r’l - - - - - - - - 9718l - - (83)
Asuoy pinbiq

S07'189'L ) ) - - ) o lat'tzey) ) LLY'06L | 9S6'L9L'E | (sw)Sd4M [eroL
: } } B } ) ) ) ) ) - , (cW) pasuadijun
rL'/8l [A4WAY" POOMB.I4
- - R . } i} } ) ) ) (cw) pasuad||

sl8 al8 pooMaJi4

. ) ) ] ) ) - - - - . - (cw) pasuadiun
€LE'69 €Le69 |[eodieyd

! - - - - - - . . i} ; ) (cw) pasuadl|

1 1914" vollel |eodJeyd
/86 - - - - - - 186 - - - - e
sajod passado.d

6/9 - - - - - - - - - - 6.9 (¢w) sajod 2nox3

. : } } _ ) ) ) ) ) ) ] , , (sW) pasuadijun
ove'TL8'L IELL8L  |s50d snousSipul
: ) ) _ } ) ) ) ) ) ) , (cw) pasuadi|
glal 915l sajod snouagipu|
S8L'LTEY - - - - - - S8L'lTEY| - - - ; (cW)
Jaguwli) umes

L09'VLY - - - - - - - - - - L09'VLY (el
Jaquin 2110x3

(ctO) pasuadIun

066'L - - - - - - - - - - 066°'L Jaquuny
snouagipu|

(ew)

198879 - - - - - - - - - - 198879 pasual| Jaquin
snouadipu|

Addns

|elol

sy1odx3

spioy
-9SnoH

Aasnpuj
43Y4lo

uondnasuo) Anuadie)

sasnoy
-a1eM

s|iw
-mes

(Alddns) g0z ‘s1onpoud }sai0j 10} d|ge) asn

s198807

s135npoud
KsuoH

s13onpoud
|eodueyd

Awiouo33 ay3 uiyim smoj4

Ki1sa.o4

Addns
924n0s3Yy 153404

pue Ajddns |eaisAyd :6 xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



gzlL'zsr'L

L1€'88€

608°¢60°L

(33
Asuoy pinbi

S0Z°L89°L

€v9'z8e’s

8st'LE0’L

zLo'sslL

L0S'8VE’C

8'ELL

ov

SoL'6L

(sw)
SddM |ejol

crL'L8L

G89'LSlL

LSS'SE

(cw) pasuadijun
poomall

S8

S8

(V) FeESVERT]
pooMallH

€1E'69

6vC'Sl

geL'Ly

L€6'9

(sW) pasusdljun
[eodueyd

roL'LzL

orSvL

¥29'90l

() pasuady|
[eodieyd

£L86

¥8

706

(;w) sajod
possad0ud

649

SL

09

(ew)
s9jod 2110x3

ove'TL8'L

758'08¢

L6v'LLL

€00'088

(cw) pasuadijun
sojod
snouadipu|

919'L

919'L

(sw)
pasuadl| sajod
snoua3ipu|

G8L'LTZEY

G0S'0LEC

68L°CL

ezL'ovl

ooL'oLz’L

897’819

(ew)
Jaquin umes

L09'VLY

S06'vLL

120’L

L00'E

09€'G5¢

oze'or

(sW)
19qwi} 2130x3

066'L

265l

0¢

00l

ov

6€¢

(cw) pasuadijun
Jaquun
snouadipu|

198879

L¥8'78S

vSL'se

998'81

(sw)
PasuUDI| Jaquuiy
snoua3ipu|

Awouo23 ay3 uyim smoj4

m._WUSUOLQ mgwuz—uo._ﬂ f11salo 9SM ©921N0S3Y
|jeodieyd 3 }S9.404

spjoy Ansnpuj sasnoy

asn |e1ol syiodx3 uononaisuo)y Asnuadie) s|iwmes sia8807

-9ShOH Y10 -24ep\ AauoH

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)

(Alddns) L0z ‘s1onpoud }sa.io} 10} a|ge)} ash pue Ajddns jeaishAyd :0} xauuy



i i i i (8)) Sd4MN

e e 10} 2158\

1 1 _ _ _ _ 1 1 AmEv WQH_\/\/
LEE'G66'L LEE'S66'L 10J 215BM
JUSWIUOJIAUD 3Y3 03 AWOUO0I3 3Y3 WOy SMO|4

1 1 1 1 1 1 - - - Amv—v
€EL09S'L GG/ 80¥ 608 €60 L | €€999 9¢€6 SA4MN [e101
£L00'8L 8€1'0C - €€9'99 9¢6 - - (8)) xem

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



Z01 - - - - - - - - Z0L - - (8%) SdAMN 40} 215
LYE'LES'T - - - - - - G66'8G1 - - 6LEVIL | EE0'VLTZ'T | (¢W) Sd4M J0) 31SeM
JUSWIUOJIAUD 33 03 AWou0Id 3yl Wol} SMO|4

9/0'859 - - - - - - - - 9/0'859 - - (8)) Sd4MN [er0L
¥06'CE - - - - - - - - v06'CE - - (3)) xem
2L1'S29 - - - - - - - - TL1'S29 - - (8%) Asuoy pinbi
L66'726'L| - - ] - ] 906'6LL'E - - 6L8'V0T | TLT'BES'Y (sw) sd4M [eroL
0zs : - - : - : - : : : 0zs (o)
pasuadijun pooMmali4

08€'C - - - - - - - s - - 08€'C | (sW) pasuadl| poomali4
SSZVEL : : . : : : : : : SSZVEL - ()
pasuadijun |eodJey)

¥29'0L - - - - - - - - - ¥29'0L - (sw) pasuadi| [eodeyd
06’1 - - - - - - 706’1 - - - - (sw) sajod passad0.d
z1z - - - - - - - - - - r4X4 (¢w) sajod dnox3

' : - - - . } i} ) ) ) _ . , (cW) pasusdljun
LZ6'7LS'L LZ6'7LS'L sajod snouagipul
1 _ _ _ _ _ _ _ _ _ _ 1 AMEV _mecwu__
evel eve'l sajod snouagdipu
200'8L1'E - - - - - - z00'8L1'E - - - - (sw) Jaquin umes
S9€'60Y - - - - - - - - - - S9€'60Y (W) Joquiny D11ox3
Qb - - ; - . } ; ) ) ) s (W) pasuadijun
6SE'L8Y'TC 6SE'L8Y'TC Jaquin snouagipul
‘ ] ] ] ] ] ] ] ] ) ) ‘ (el pasuady]
ZLL'0EL ZLL'0EL 12N SPOUSSIPU|

Addns

jejol

syiodx3

spjoy Ansnpuj

-9SNOH

1ey30

uononiisuo) Aiuadie)

sasnoy
-aJ1eM

sJ128807

s13onpoad stascnpoud

KauoH

|eodiey)

Awouods ay3 uyim smoj4

Ki3saao04

Aiddns
924n0s3Yy 33404

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)

(Aiddns) gzogz ‘sy1onpoud 3sauoj 10y a1ge} asn pue Ajddns jeaisAyd :L} xauuy H



A1) - - - - - - - - - z0l (8%) Sd4MN 404 3seM
LYE'LES'T - - - - - - - - - LYE'LES'T| (W) SdAM 104 9ISep
JUBWIUOIIAUL 3Y3 03 AWOU0I3 3y} WOo.j SMO|

9/0'899 | 9lv'cLL | LLE'L9Y | 888'ET - - - - - S6g - - (8)) Sd4MN [e3oL
¥06'C€ 129’8 - 888'cC - - - - - S6€ - - (8)) xem
TLL'ST9 | S6L'€E9l | LLE'L9Y - - - - - - - - - (8y) Asuoy pinbi
L66'CT6'L| ¥68'€8L'Y | ¥80'cC6 | 99C'TE 955'66L'L 206'C€9 | LT9'6¥ |999'LOE - - - - (ew) sd4M |e3oL
02s - L2y 66 - - : - - - : - (e
pasuadijun POOMaJi

08€'C - 08€'C - - - - - - - - - (¢W) pasuadI| poomali4
geT'vel 9¢5'6C €62'l6 | 9Tv'el - - - - - - - - (eW)
pasualijun [eodJey)d

¥29'0L TAA 6%7129 - - - - - - - - - (¢w) pasuadi| [eodueyd
706'L 291 - - L'l - - - - - - - (¢w) sajod passadold
[4Y4 €c - - 881 - - - - - - - (¢w) sajod 2nox3
PR, . . } . B _ ) i ) ) ) (sW) pasusdijun
LZ6'CLS'L| 8€6'9¢C | 0l6'7LS €L0'LLL sajod snouagipu|
. 3 3 3 . } ) ) ) ) ) i (cw) pasuadl|
evel evel sajod snouadipu|
Z00'8L1'E| 0€S'619°L | LEG'LGL - L8688 004'9LY - - - - - - (W) Joquii} umes
S9e'60Y | 6EL'E6L - LvL'8l GSS'0LL 0€6'9¢ - - - - - - (¢W) Jaquin 2110%3
' ont teort ) ) . ) y y ) ) ) ) (sw) pasuadijun
6GE L8 C| L80'G86' L v18v¢ 8901¢l L2996V | €9L°L6C Jaquip snouaSipu
. : - - . ‘ . i 1 _ ) ) (cWw) pasuadi|

asn
|elol

sy1odx3

spioy
-3SnoH

Ansnpuj
194Y10

uononiisuo) Anuadie)

sasnoy
-aJ1eM

S|
-mes

s1988017

s13onpoud siasnpoud
AsuoH |eodaey)

Kwiouo23 ay3 uiy3im smoj

A13salo04

asn
924N0S3Y 1S9.104

(asn) 0zoz ‘syonpoud 3sauoj a0} a1ge) asn pue Ajddns jeaishAyd g} xauuy

Zambia Natural Capital Account for Forests for 2016 to 2020 (Technical Report)



Annex 13: Land cover change in protected forests, 2018 to 2021

Land cover

Cropland
Forest
Grassland
Other Land
Settlement

Wetland

Total

Year 2018 (ha)

155,333.50
5,474,978.15

1,834,207.84
3,805.70

11,871.19
15,945.63
7,496,142.01

Year 2021 (ha)

177,571.38
5,327,215.93

1,956,569.87
4,052.75

14,821.31
15,910.77
7,496,142.01

Net Change (ha)

22,237.88

(147,762.22)

122,362.03
247.05

2,950.12
(34.86)
(0.00)
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