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EXECUTIVE SUMMARY

Dimensioning Demand and Forecasting Demand Growth

Demand forecasting is the cornerstone of effective electricity planning, and the backbone for
generation, transmission and distribution investment planning. An informed view of power
consumption trends and an accurate analysis of demographic and economic factors that may affect the
country's energy consumption patterns, equips us to make robust predictions regarding future energy
demand and facilitates the planning of capacity expansion, generation mix and infrastructure
enhancements required to effectively meet the anticipated demand at different time intervals.

In the development of the Integrated Resource Plan (IRP) for Zambia's Energy Sector, the IRP team
formulated a set of assumptions pertaining to the growth of energy demand in various economic
sectors and regions over a 30-year period. These assumptions accounted for both organic growth and
growth driven by policy changes, in line with the Government’s national development plan. The
projections underwent a thorough validation process in consultation with relevant stakeholders and
served as the foundational data for the electricity infrastructure planning process, encompassing
electricity generation, transmission, and distribution.

The year 2020 serves as the baseline for the analysis of demand growth. The breakdown of projected
demand growth across different sectors from 2020 to 2050 is illustrated in Figure S.1. Additionally,
Table S.01 displays the peak electricity demand for each of the reference years (2020, 2026, 2040, 2030
and 2050), inclusive of power exports, which are projected to increase to 500MW by 2030 and 1000MW
by 2050 from 2020 level of just 138MW.

Figure S.01: Peak Demand by Sector for Electricity 2020 — 2050 (MW)
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Table S.01: Peak Demand for Electricity 2020 — 2050 (MW)

Demand Indicators (MW) 2020 2026 2030 2040 2050




Peak Demand 2,318 3,038 4,922 7,624 10,031

Peak Power Exported 138 300 500 1,000 1,000
Total Peak Demand 2,456 3,338 5,422 8,624 11,031

The Table S.02 below presents projected percentage changes in demand by sector along with
explanations for the factors driving these changes. The overall increase in demand is a result of
substantial economic growth and diversification. Although noticeable increases are evident in all
sectors, the rate of growth in the agriculture, commercial, industrial, and export sectors significantly
outpaces the rate of growth in the historically dominant mining sector, which has been the primary
driver of economic activity and demand in Zambia.

Table S.02: Variances in Demand by Sector 2020 — 2050 (MW)

Maximum Demand 2020 | 2030 2050 % % increase | Factors Driving Demand
(MW) by Sector increase by 2050 Increase
by 2030
Mining 886 1,552 2,052 75% 132% | e Copper production increased
to 3 million tonnes per
annum by 2040
e Increased mining of other
minerals (manganese, tin,
gold, lithium etc.)
Residential 769 1,079 1,923 40% 150% | e New connections increase
from 60,000 per annum to
120,000 per annum

Commercial and 257 337 984 31% 283% | e Industrialisation of economy

Industrial o Electric vehicle battery
manufacturing facility in
Ndola

Agriculture 48 1,200 3,625 2,400% 7,500% | e 85-fold increase in wheat

production to 15 million
tonnes per annum

e Increased maize production
to 6 million tonnes per
annum

e Increased soya production to
3 million tonnes per annum

o Significant irrigation and
agro-processing to support

the above

Transport'* 0 67 153 - - | e Inter-city and urban electric
rail networks

Exports 138 500 1,000 262% 625% | e Key export markets include
DRC and Namibia

Technical Losses 358 687 1,294 92% 261% | e Losses are mainly a function

of network size and topology

Total Demand 2,456 5,422 | 11,031 121% 349%
Including Losses

! The transport sector in the IRP is currently focused on electricity needs for planned rail and tram electrification projects.
Electric vehicles (EVs) are not yet explicitly included in this segment but may be in the future. This is likely to change in
future iterations of the IRP.



On-Grid Generation Required to Meet Demand

The energy modelling tools employed in the development of the IRP, namely Antares for generation
modelling, and DIgSILENT for transmission and distribution modelling, serve the purpose of identifying
solutions that represent the most cost-effective and feasible option for consumers. The calculation
takes into consideration both capital investment and operating costs that consumers will eventually
cover through tariffs. The planning for generation factors in available resources and their geographic
distribution across the country. It also dimensions the necessary reserves to ensure energy sufficiency,
accounting for plant availability and operating risk factors.

Financial data was obtained from ZESCO for existing plants connected to the grid. The planning software
used standard international benchmarks for the cost of future plants that are yet to be constructed and
commissioned. This approach ensures a fair and unbiased assessment of projects in the development
pipeline. The ultimate objective of the energy planning process is to recommend the appropriate
capacity and mix of generation plants to be connected to Zambia’s grid over the plan period, along with
their recommended locations, within a reasonable margin of error. These recommendations then serve
as a guide for making procurement decisions, related to generation, aligning them with the least-cost
generation plan. This alignment is crucial for maintaining low tariffs and minimising the future financial
burden on consumers and the government.

The system modelling took into account several sources of energy generation, but it excluded gas as a
potential source. This exclusion is due to the absence of indigenous gas resources, undeveloped
infrastructure, and the absence of a gas pipeline connected to a developed gas source within Zambia.
It is worth noting that emerging and early-stage technologies, like hydrogen generation, were not
considered in this iteration of the IRP. However, these technologies may be included in future iterations
if they become more developed and internationally proven.

Table S.03: Generation Sources Considered in Antares Generation Model

The Antares system considered the following technologies as possible generation sources:

Non-Variable Sources? Hydro, geo-thermal, bio-mass, nuclear, concentrated solar power
Non-Variable Carbon Emitting Sources Coal, heavy fuel oil, petroleum/diesel
Variable Renewable Energy Sources (VRES) Solar, wind

The key results of the modelling presented in Table S.04 below are based on the reference years 2026,
2030, 2040 and 2050, with a baseline generation capacity established in June 2023.

Table S.04: Generation Results from Antares Generation Model for 2026, 2030, 2040 and 2050

Technology Installed Capacity Addition (MW) Total Cumulative Installed
Capacity Capacities (MW)

June 2023 2023 2027 2031 2041 2026 2030 2040 2050

2026 2030 2040 2050

Hydro 3,147 | 650 | 1,555 | 1,480 | 1,420 | 3,797 | 5352 | 6,832| 8252
Thermal = Steam 435 .| 600| 600| 600| 435| 1,035| 1,635| 2,235
(Coal/other fuels)

Geothermal - - 30| 480 | 480 - 30 510 990
Renewable — Biomass - 51 270 300 600 51 321 621 1,221
Renewable — Solar PV 123 | 1,555 | 405 | 1,373 | 1,440 | 1,678 | 2,083 | 3,456 | 4,896
Renewable — Wind | a0 792 2272 2135 | 400 | 1,192 | 3,464 | 5,599

2 The term ‘non-variable source’ is used to describe power generation sources that can be dispatched based on the level of
demand on the system at any time, in accordance with the operating regime of the particular technology type. Variable
renewable energy sources (VRES) on the other hand are non-dispatchable as the level of production is considered
unpredictable due to inherent variability in wind and solar yields based on daily weather patterns.

10



Total Generation 3,705 | 2,656 | 3,652 | 6,505 | 6,675 | 6,361 | 10,013 | 16,518 | 23,193
Percentage VRES 3% | 74% | 33% | 56% | 54% | 33% | 33% | 42% 45%
Percentage Carbon 12% | o%| 16%| 9% | 9%| 7%| 10%| 10% 10%
Emitting

Grid-connected generation capacity required to meet demand will grow by 170% from 3,705 MW in
June 2023 to 10,013 MW by 2030 and by a further 132% to 23,193 MW by 2050.

Overall, the IRP generation plan proposes a significant diversification in sources and location of
generation, while also considering the resources available within Zambia. Hydro remains the dominant
source of generation through the plan period comprising 85%, 53% and 36% of total installed capacity
in 2023, 2030 and 2050 respectively. The IRP recommends that the future priority for hydro
development should be to develop projects in the North-Eastern area of the country which forms part
of the Congo River catchment area, which is anticipated to have more stable hydrology over future
decades than the Zambezi catchment area.

Table S.03 above demonstrates the extent to which the Zambian grid is able to absorb variable
renewable energy sources (VRES) through the plan period. VRES generally provide energy which is more
sustainable and cheaper than other sources. However, there is a limit to the capacity of VRES that can
be connected to the grid without causing grid instability. This is because energy dispatch from VRES is
inherently difficult to predict, and, moreover, VRES do not have as many advantages as non-variable
generation sources in ensuring stability of frequency and voltage as grid load conditions vary.

VRES provide 3%, 33% and 45% of grid capacity in the years 2023, 2030 and 2050 respectively. However,
the contribution to energy from VRES in the same years is significantly lower as the capacity factor (CF)
of VRES is generally much lower than the CF of non-variable generation sources.

The Zambian generation system is considered to have low carbon emissions compared to most power
systems globally. As of June 2023, 12% of the electricity is generated from carbon-emitting sources,
and this is projected to decrease to 10% by 2030 and remaining at 10% in 2050, as indicted in Table
S.04. It is worth noting that Zambia has committed to reducing emissions by at least 25% in absolute
terms through its Nationally Determined Contributions (NDCs) submitted to UN Framework Convention
on Climate Change (UNFCCC). This commitment creates an opportunity to explore alternatives aimed
at reducing these emissions through clean energy alternatives in future, contingent on identifying
concessional external funding sources.
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1. INTRODUCTION

The Ministry of Energy (MoE) is proud to present Zambia's inaugural Integrated Resource Plan (IRP) for
the energy sector. Formulated with the support of the Cities and Infrastructure for Growth Zambia
(CiGZambia) programme and the UK’s Foreign, Commonwealth and Development Office, this
comprehensive, 30-year plan encompasses sustainable development in electricity generation,
transmission, distribution, and energy access infrastructure. Its overarching goal is to ensure universal
access to clean, reliable, and affordable electricity while minimising the total environmental, social,
economic, and financial costs, in alignment with Zambia’s National Development Plans.

This report provides electricity demand projections for Zambia up to the year 2050. The development
of the projections presented has benefited from active collaboration with key stakeholders including
ZESCO, Ministry of Energy, and various classes of power consumers. This engagement not only
facilitated access to the necessary data for demand analysis, but also enabled the solicitation of options
and ideas for the approaches to be employed in demand analysis.

The demand assessment is informed by Government plans to expand the mining sector, the agriculture
sector, the commercial and industrial sector, as well as upcoming initiatives for the electrification of
public transport. Furthermore, it seizes the opportunity to position Zambia as an electricity trading and
export hub within the Southern Africa Power Pool (SAPP) and the Eastern Africa Power Pools (EAPP),
given its central location within SAPP and the anticipated commissioning of an interconnection between
the Zambian Grid to the Tanzanian Grid by 2026.

The analysis of residential and agricultural demand is built upon the prior analysis conducted in
preparation of the Least-Cost Geospatial Electrification Plan (LCGEP). The LCGEP was formulated on
behalf of the Ministry of Energy and the Rural Electrification Authority (REA) and funded by the World
Bank ESMAP Programme, with consultancy services provided by Tractebel. The LCGEP’s primary
objective is to identify the most cost-effective means of providing electricity to various locations in
Zambia. This analysis encompasses an evaluation of the distribution between solar home systems (SHS),
mini-grids, and grid densification and extension. A preliminary report® was submitted in late 2020.
Subsequent consultations with MoE and the team involved in developing the IRP demand report led to
the submission of an updated version of the report that aligns with the latest developments in the off-
grid electrification sector in Zambia. Both LCGEP reports underwent thorough review and
comprehensive analytical outputs from the LCGEP modelling were also made available.

In preparing the demand assessment for the IRP, the outputs from the LCGEP have been instrumental
in shaping the following assumptions:

¢ The role of the main electricity grid in expanding access to currently unelectrified areas, in
comparison to alternative delivery methods, such as mini-grids and SHS.

o The timing of electrification, particularly for areas connected to the main grid.

e The scale and placement of electricity demand for agricultural purposes, mainly for irrigation.

1.1 Methodology

In the context of Zambia's energy demand assessment, demand has been categorised into five
components, aligning with the current structure of electricity demand in Zambia, which comprises
four established components, along with an emerging source of demand related to the government'’s
efforts to promote investment in electrification of public transport. The components are as follows:

1. Residential: This represents the second-largest component of current demand and holds
potential for growth as access rates improve.

3 Tractebel (2020): Preparation of a least-cost geospatial electrification plan for grid and off-grid rollout in Zambia
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2. Commercial and Industrial (excluding mining).
3. Mining: Currently, this is the largest individual segment of electricity demand in Zambia.

4. Agriculture: Although it currently contributes a small portion of demand, it is projected to
surpass mining by 2050.

5. Transport: This component encompasses the government's plans for constructing electrified
rail and tram networks, both within and between Zambia's largest cities.

In preparing the demand assessment a combination of econometric and bottom-up approaches was
used for each component.

e Residential demand was estimated primarily from an econometric approach taking account of
demographic and economic factors

e Commercial and Industrial (C&I) demand was dimensioned using an econometric approach to
project demand growth from existing C&I customers. Additionally, incremental demand was
incorporated to account for specific plans related to an Electric Vehicle (EV) battery production
facility in the Copperbelt.

e Mining demand was assessed through a bottom-up approach, considering each major mine
separately.

o Agriculture demand adopted a bottom-up approach to account for the projected growth in
wheat, maize, and soya bean production, based on government plans for the development of
large-scale farm blocks. This was supplemented by a bottom-up approach for rural agricultural
development as modelled in the Least-Cost Geospatial Electrification Plan (LCGEP).

e Transport demand growth was estimated using a bottom-up approach, covering electrified
public railways and tramways.

1.2 Stakeholder Participation

A working group comprising sixteen members from key institutions was established to support and
oversee the preparation of the demand assessment, including representatives from ZESCO, the MoE,
the University of Zambia (UNZA), the Energy Regulation Board (ERB), the Ministry of Transport and the
private sector. During the development of the IRP, regular working group meetings were conducted to
present progress in electricity demand assessment and address any issues in the analysis. In addition,
emphasis was placed on capacity building through workshops and trainings for the benefit of different
stakeholders.

2 APPROACH TO DEMAND ASSESSMENT

The demand assessment approach adopted in the IRP for Zambia involved a detailed examination of
the five key components of electricity demand. This method aims to comprehensively understand and
quantify the primary drivers of demand in the country. The five components under consideration are
residential, Commercial and Industrial (C&I) demand (excluding mining), mining demand, agriculture
demand, and the emerging category of electrification of public transport, aligning with the
government’s sector-specific goals.

To ensure accurate demand forecasts, a combination of econometric and bottom-up methodologies
was employed. Table 2.01. provides a summary of the methodology used for each demand component.
Notably, a purely econometric approach is adopted for C&l demand, whereas a bottom-up approach is
applied for mining demand. For residential and agriculture demand, econometric analysis is
complemented by bottom-up and locational analysis conducted during the preparation of the Least-
Cost Geospatial Electrification Plan (LCGEP).
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The use of an econometric approach implies the implicit inclusion of energy efficiency measures in the
projections. Given the historical implementation of energy efficiency measures that have influenced
electricity demand, the IRP assumes the continuation of these impacts in its projections, acknowledging
the ongoing influence of energy efficiency measures on future electricity demand.

Table 2.05: Overview of the approach to each component of the demand assessment

Component of | Approach Key data sources and assumptions
demand

Residential Econometric o Residential demand growth is chiefly propelled by the addition
combined with of new connections.
bottom-up
information from e Theincremental demand resulting from new connections moves
LCGEP in tandem with the cumulative number of residential
connections.

e The determination of the number of new connections is
informed by the Least-Cost Geospatial Electrification Plan
(LCGEP), which conducts analysis down to the ‘site’ level,
encompassing a total of 3,248 sites across Zambia.

C&l (other Hybrid e Commercial and Industrial (C&I) demand is correlated with real-
than mining) terms GDP growth based on recent forecasts. Projections for
GDP growth are extracted from the IMF’s World Economic
Outlook, which is updated biannually. The most recent figures,
released in October 2021, indicate a 1.0% increase in Zambia’s
GDP for 2021, gradually rising to 1.5% by 2026. While these rates
are relatively low for a country at Zambia’s developmental stage,
they mirror the current challenges faced by the nation. The
demand projection assumes an optimistic scenario, anticipating
GDP growth to accelerate to 5.0% per annum by 2030.

e This component of the demand projection encompasses public
sector buildings, including schools and clinics, which, despite
being crucial for Zambia’s development, contribute minimally to
the overall electricity demand.

e Abottom-up approach was employed to forecast demand
originating from a proposed EV battery manufacturing facility
slated for construction on the Copperbelt.

Mining Bottom-up e Projections at the mine level were sourced from the Chamber of
Mines and/or Copperbelt Energy Corporation (CEC).

Agriculture Hybrid e Asubstantial surge in demand is anticipated from large-scale
wheat, maize, and soya beans production within designated
farm blocks across Zambia, modelled using a bottom-up
approach.

e The placement of agricultural loads in rural areas and existing
farm blocks is determined by insights from the LCGEP, the
Ministry of Agriculture, and an analysis of data from the Food
and Agriculture Organisation of the United Nations (FAO).

Electrification | Bottom-up e Bottom-up calculations are based on the Ministry of Transport
of transport plans to facilitate the construction of new electrified rail and
tram networks within and between Zambia’s main cities.

The demand projections in the IRP include future additions of behind-the-meter generation. The
baseline demand numbers are established at the customer metre point, accounting for net existing
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behind-the-metre generation. Future behind-the-metre generation is factored in through generation
modelling.

The assessment focuses on demand originating within Zambia, treating exports as an exogenous factor
that is added to the demand. The evaluation begins at the national level and is subsequently distributed
by location, utilising existing demand and substations as a baseline. This granular locational analysis is
particularly important for feeding into the distribution planning component of the IRP.

3 NATIONAL DEMAND PROJECTION

This section presents an analysis of each component of demand, which is aggregated into total national
demand for electricity. Each section provides further detail on the methodology used in projecting each
component of demand before also presenting the outputs from the projections.

This section offers an analysis of individual components of demand, which are then consolidated into
the overall national demand for electricity. Each subsection elaborates on the methodology employed
to project specific demand components, followed by the presentation of the outcomes derived from
these projections.

3.1 Residential demand and energy access

The analysis of residential demand utilised outputs from the LCGEP. The LCGEP analysis identified
>3,000 demand ‘sites’ across Zambia. For each site, the LCGEP identified the least cost mode of
delivering electricity —whether through grid extension or densification, mini-grid, or solar home
systems. Additionally, it specified the target year in which electricity access should be delivered in order
to reach universal access by 2030, in line with the United Nations Sustainable Development Goal (SDG)
7 on Affordable and Clean Energy.

Focusing specifically on sites where grid extension or densification was proposed, it becomes possible
to calculate the number of new household connections that would need to be delivered to implement
the LCGEP.

The final LCGEP builds on the following key assumptions:

o The LCGEP model retains the target of achieving universal access to electricity by 2030, in line
with the SDG 7.

e However, to align projected grid connections with real-world constraints, the LCGEP introduced
a cap on the number of new grid-based connections. This cap increases from 50,000
connections per year at the start of the scenario to 120,000 per year from 2026 onwards. In
cases where a grid connection is identified as the least cost mode of delivery, but this cannot
be delivered by 2030 because of these constraints, it is assumed that a pre-electrification
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solution (either a mini-grid intended future integration with the grid, or a solar home system)
is delivered to ensure the achievement of SDG 7.

e The assumed target level of electricity access, as per ESMAP’s* multi-tier framework?®, is set at
Tier 1.

e The starting point for the LCGEP analysis incorporates several existing mini-grids. However,
their impact on grid-based demand for electricity is considered to be minimal.

LCGEP outputs were integrated with a thorough analysis of recent household demand trends in Zambia,
which indicate rapidly falling demand per connection as the grid expands into peri-urban and rural
communities. To comprehend the evolution of demand over time, a detailed examination of metre-
point residential demand data was conducted. Figure 3.01 illustrates the annual demand per household
for different connection year cohorts. Each line shows the trend for customers connected to ZESCO’s
network in the years from 2007 to 2015. Two significant observations arise from this analysis:

e The incremental demand from new household connections has rapidly diminished as the grid
extends to less urban areas with, on average, lower economic capacity. This is evident in the
lower per household demand for connections added in more recent years.

e Foragiven connection year cohort, demand has not exhibited growth over the depicted period.
If anything, there has been a slight decline in demand per household for some cohorts. This
trend is however partly influenced by the effect of load shedding, particularly in 2016, as
indicated by the dashed oval.

Figure 3.02: Average demand per household, by connection year cohort
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This analysis serves to establish a predictive relationship between connection numbers and residential
demand. An examination of demand at nearly 1 million meter points is conducted, employing a log-
linear regression. The left panel of Figure 3.02 illustrates the log-linear relationship between the total
number of residential connections and the corresponding demand from those connection points. As
the number of connections increases, demand follows suit; however, the rate at which demand growth
occurs starts to decline as the grid expands. This results in a subtle flattening of the curve. The right
panel of Figure 3.02 shows the implied incremental demand from new households as connection
numbers increase. The green horizontal lines show the decline in actual per household demand for
selected connection year cohorts. The black horizontal lines show the per household demand assumed

4 ESMAP is the Energy Sector Management Assistance Program is a technical assistance facility that is hosted by the World
Bank but supported by a wide range of international donors, including FCDO.

5 The multi-tier framework defines energy access from Tier 0 to Tier 5, depending on the characteristics of the access
provided. Tier 5 would reflect a reliable 24/7 grid connection, whereas lower tiers can reflect more basic levels of energy
access, or a less reliable supply of electricity. More information relating to the multi-tier framework is provided on
ESMAP’s website, here.
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in the LCGEP, demonstrating consistency between the bottom-up analysis described above and the top-
down assumptions used as an input to the LCGEP. It is assumed that once a household is connected, its
demand remains constant. Any increase in demand due to the growth of household wealth is expected
to be offset by energy efficiency measures, such as those described in Zambia’s Energy Efficiency
Strategy and Action Plan.

The analysis is additionally broken down to account for actual regional variations in demand. As
anticipated, households in more urbanised areas, particularly in Lusaka, generally exhibit a higher
capacity to afford greater electricity usage. This is reflected in the observed per household demand.
Figure 3.03 shows the relative difference in per household demand by province. These factors are used
in developing the projections for the demand stemming from the new connections identified in the
LCGEP.

Figure 3.03: (left) log-linear regression of demand versus connection numbers; (right) resulting
incremental per household demand
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Figure 4.03: Geographical demand multipliers for residential demand
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Residential demand is expected to reach close to 12 TWh by 2050. This projection used the latest
LCGEP modelling outputs. Figure 3.04 shows the cumulative connections and the resulting electricity
demand.
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Figure 3.05: (left) projected residential connections; (right) resulting residential demand projection
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Peak demand from residential connections also increases gradually, reaching 1,923 MW by 2050. The
load factor for demand from the residential sector is constant over the modelled period at 68.5%. Figure
3.05 presents the peak demand for the residential sector.

Residential demand is a critical component of any demand forecast with a linkage to SDG7 and the need

for social equity in facilitating universal access to electricity. The demand scenario presented in this
section focuses exclusively on on-grid demand.

Figure 3.06: Residential Electricity Demand 2020 — 2050 (MW)
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Figure 3.07: Residential Electricity Demand 2020 — 2050 (GWh)
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Table 3.01: Residential Electricity Demand 2020-2050 (MW & GWh)

Demand Segment

Residential Demand (MW)

2020
769

‘2026

960

‘2030

1,078

‘2040

1,923

Residential Demand (GWh)

4,618

5,605

6,704

11,535

3.2 Mining demand

In Zambia, the mining sector has substantial importance as a major influencer of electricity demand,
warranting a dedicated segmental analysis. Presently, mining stands as the primary driver of Zambia's
electricity demand. Moreover, the government has established ambitious targets to significantly
enhance mining production, aiming for 3 million tonnes of refined copper annually, compared to the
current output of 763,000 tonnes per annums©,

To derive mine-level forecasts of electricity demand for most mining operations, detailed electricity
demand projections from sector stakeholders were directly utilised. Table 3.02 provides a summary of
the information source for each mine, along with the projected demand for selected spot years.

Table 6.02: Overview of data used for mining demand assumptions

Data source Electricity demand (GWh)
2035

Konkola Copper Mines Plc Scaled with 1,490 2,293 2,293

production’
Mopani Copper Mines Plc CEC 944 962 962
Luanshya Copper Mines CEC 301 306 306
NFC Africa Mining Plc (Chisenga) CEC 158 158 158
NFC Luela CEC 54 54 54

6 Newsletter Issue No 7, Zambia Chamber of Mines, 2022, http://mines.org.zm/newsletter-issue-no-7-out-now
7 For KCM, actual electricity demand in 2020 is known and is then scaled against a forecast of increasing production to 2024,
after which demand is assumed to remain constant
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Data source Electricity demand (GWh)

2035

Lubambe Copper Mine Ltd CEC 135 149 149
Chambishi Metals Plc CEC 4 4 4
Cosak CEC 2 2 2
China Copper Mines Ltd CEC 13 13 13
Chibuluma Mines Plc CEC 5 5 5
China Civil Engineering CEC 0 0 0
SinoHydro CEC 0 0 0
Yong Jia CEC 0 0 0
Mwekera Copper Mine CEC 0 23 23
Zhonghui Mining Group CEC 0 0 0
Kalumbila Minerals Limited (100%) Mine 1,438 0 0
Kansanshi Mining Plc (100%) Mine 1,840 2,409 2,409
Lumwana Mining Co. Limited (100%) Mine 394 455 262
Chambishi Copper Smelter come 600 600 600
Manganese sector - Luapuala COM 100 200 300
Manganese sector - Central COM 100 200 300
New smelters SXEW COM 600 1,200 1,200
NW Open pit mine 1 COM 0 1,400 1,400
NW Open pit mine 2 COM 0 1,400 1,400
CB development COM 0 400 400
NW Open pit mine 3 COM 0 1,400 1,400
Central open mine COM 0 0 150
Western open mine 1 COM 0 0 150
Northern open mine COM 0 0 150
Luapula open mine COM 0 0 150
Eastern open mine COM 0 0 150
Muchinga open mine COM 0 0 150
Mabiza open mine COM 0 0 150
Kitumba open mine COM 0 0 150
Kangaluwi open mine COM 0 0 150
Dunrobin open mine COM 0 0 150
Sasare open mine COM 0 0 150
Western open mine 2 COM 0 0 150

The demand projection for the mining sector involved aggregating forecasts for each individual mine.
Figure 3.07 and 3.08 provide an overview of the sector’s demand projection, showcasing a gradual

8 Chamber of Mines
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increase in demand in the early 2020s, primarily attributed to the increase in demand from KCM and
Kansanshi mines. Subsequently, production experiences a more substantial increase around 2030,
aligning with government-set mining production targets while considering realistic project
implementation timescales.

The dimensioning of electricity demand for the pipeline of new projects outlined in Table 3.02 was
provided by the Chamber of Mines, CEC, and individual mines as applicable. As expected, the load
factor for mining demand is notably higher than in other sectors. For most years, the load factor for
the sector ranges between 85% and 87%.

Figure 3.08: Mining Electricity Demand 2020 — 2050 (MW)
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Figure 3.09: Mining Electricity Demand 2020 — 2050 (GWh)

16,000

14,000

12,000

10,000

8,000

GWh

6,000

4,000

2,000

21




Table 3.03: Mining Electricity Demand 2020-2050 (MW & GWh)

Demand Segment 2020 2026  [2030 2040 2050

Mining Demand (MW) 1,311 1,552 2,046 2,052

Mining Demand (GWh) | 6569 | 9,747 | 13,127 | 14,853 | 15,009

Mining Demand Scenario Results: From 2020 to 2026, the Zambian mining sector is anticipated to
witness a 48% increase in its electricity demand. Subsequently, by 2030 and 2040, there are projected
increases of 18% and 32% respectively. Over the IRP plan period, the mining sector's energy demand is
expected to increase by 132% between 2020 and 2050.

Commercial and Industrial Demand Methodology: The demand for the C&I segment has been modelled
using a combination of econometric and bottom-up methodologies. Figure 3.09 illustrates a strong link
between demand and GDP. The regression formula shown in the figure excludes both 2016 and 2019,
years marked by substantial load shedding. While the regression analysis was also performed using a
manufacturing index published by Zambia’s Central Statistical Office, the resulting relationship was not
as robust as that for real-terms GDP. The established relationship incorporates the impact of past
initiatives to improve energy efficiency. It is assumed that future initiatives to improve efficiency, such
as those described in Zambia’s Energy Efficiency Strategy and Action Plan, will not result in any material
deviation from the relationship shown in Figure 3.09.

The econometric approach projects an increase in demand from existing C&I customers, based on
official projections for GDP growth. In addition, a bottom-up approach was taken to forecast the
demand requirements for an electric vehicle battery manufacturing plant planned by the GRZ in Ndola,
and which is assumed to be commissioned by 2030. Of the overall C&l demand figures, specific
contributions of 8 MW, 52 MW and 102 MW are comprised specifically from the bottom-up approach
associated with the Battery plant in 2030, 2040, and 2050, respectively.

Figure 3.08: Linear regression showing C&l demand varying with real-terms GDP
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The derived regression formula can be used to project C&l electricity demand. An assumption for future
GDP growth can be translated to projected demand for electricity from the C&I sector using the
regression formula:
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Demandg; = (13.49 X GDP) — 208.87

The GDP assumption and the corresponding C&I demand projection are depicted in Figure 3.10. Figure
3.11 provides the projection for peak demand along with the inferred load factor. It is important to
acknowledge that at the time of the IRP’s publication, the GDP assumptions were surpassed and the
economic outlook appeared more optimistic. The C&l demand projections are therefore slightly
conservative, yet they fall within the acceptable margins of uncertainty inherent in long-term

projections.

Figure 3.9: GDP assumption (left) and resulting C&| demand projection (right)
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Figure 3.10: Peak demand and load factor for the C&I sector
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The resultant C&l demand projections are depicted in Figure 3.12 and Figure 3.13 for energy and annual
peak demand respectively.
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Figure 3.11: Commercial and Industrial Electricity Demand 2020 — 2050 (MW)
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Figure 3.12: Commercial and Industrial Electricity Demand 2020 — 2050 (GWh)

GWh

Table 3.04 shows the annual energy and peak demand for the base year and 2026, 2030, 2040 and

2050, the IRP milestone years.

Table 3.04: Commercial and Industrial Electricity Demand 2020-2050 (MW & GWh)

Demand Segment | 2020 2026 | 2030 | 2040| 2050

Commercial and Industrial Demand (MW) 257 281 337 609 984

Commercial and Industrial Demand (GWh) 1,645 1,757 2,193 3,373 5,737
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The C&I demand percent increase from its 2020 base is projected to be 9%, 31% and 283% in the
reference years of 2026, 2030 and 2050 respectively. Throughout the lifespan of the plan the C&l
component varies between a 6% and 10% of the overall contribution to the aggregate demand profile.

3.3 Agricultural electricity demand

Similar to residential demand, the demand from the agriculture sector is guided by insights from the
LCGEP. The LCGEP specifically addresses electricity demand for irrigation. It is assumed that demand
from value-add downstream activities are incorporated in the C&I regression described in Section 2.2.3.
These activities may be co-located with other industrial activities, rather than being dispersed on farms.

Presently, the agriculture sector in Zambia does not constitute a primary driver of electricity
consumption, accounting only for 2% of the overall electricity demand in Zambia as of 2020. However,
at a large scale, the agricultural sector, encompassing crop cultivation, livestock farming and agro-
processing, emerges as a large power consumer. As illustrated in Figure 3.14 and Figure 3.15, the
demand scenario modelled for the IRP sees a significant expansion of the agriculture sector. This
expansion reflects the GRZ’s plan to modernise and foster growth in Zambia’s agricultural sector.

Agriculture Demand forecasting methodology:

The bottom-up approach was employed to forecast agricultural demand, which is chiefly driven by
government targets and informed by the Ministry of Agriculture. The aim is to significantly increase
production of wheat, maize and soya beans for export through large-sale mechanised operations. The
operations, involving significant energy for irrigation and agro-processing, inform the substantial energy
needs of the agricultural sector. The projected increases in demand between 2020 and 2050 are
outlined below:

e Annual wheat production will increase from 175,000 metric tonnes to 15,000,000 metric tonnes;
e Annual maize production will increase from 3 million metric tonnes to 6 million metric tonnes; and;
¢ Annual soya bean production will increase from 329,000 metric tonnes to 3 million metric tonnes.

Figure 3.13: Agricultural Electricity Demand 2020 — 2050 (MW)
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Figure 3.14: Agricultural Electricity Demand 2020 — 2050 (GWh)

GWh

Table 3.05: Agricultural Electricity Demand 2020 2050 (MW & GWh)

Demand Segment | 2020| 2026/ 2030 2040| 2050
Agricultural Demand (MW) 48 50 | 1,200 2,301| 3,625
Agricultural Demand (GWh) | 252 | 260 | 9,519 | 16,102| 24,869

Agriculture Demand Scenario Results: In the agricultural demand scenario, the sector undergoes a
transformative shift, transitioning from a 2% contribution to total national demand of 2,456 MW as of
2020 to a 33% driver of the 11,031 MW projected demand by 2050. Although the overall demand has
over a 4-fold increase in this forecast, the primary impetus behind this surge lies in the industrialisation
of the agricultural sector. The forecast anticipates a remarkable more-than-74-fold increase in
agricultural demand from 2020 to 2050. It is noteworthy that by 2050, the agricultural sector is poised
to surpass mining to become Zambia’s largest consumer of power, with a projected demand of 3,625
MW compared to mining’s 2,052 MW.

3.4 Transport Electricity Demand

The GRZ envisions a transformative shift in the electrification of transport driven by advancements in
electric vehicle technology and the introduction of electrified public transport. In alignment with the
global trends towards sustainable and energy-efficient transportation, Zambia is poised to incorporate
EVs and related infrastructure into its transport sector. This pivotal transition not only addresses the
country's transportation challenges but also has the potential to significantly contribute to ambitious
growth objectives while maintaining a commitment to climate and environmental goals.

Figure 3.16 and Figure 3.17 present a graphical depiction of the expected electricity demand growth
from electrified intra-city and intercity transport, including tramways and railways.
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Figure 3.15: Transport Electricity Demand 2020 — 2050 (MW)
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Figure 3.16: Transport Electricity Demand 2020 — 2050 (GWh)

The electricity demand for the transport sector for the milestone years is shown in Table 3.06.
Table 3.06: Transport Electricity Demand 2020-2050 (MW & GWh)

Demand Segment 2020| 2026| 2030| 2040| 2050
Transport Demand (MW) - - 67 151 153
ITransport Demand (GWh) - - | 457 994 ( 1,000

Transportation Demand Scenario Results: This category of demand specifically relates to electrification
of train and tram systems, drawing insights from the international references where similar projects
have been implemented. The demand from electrified vehicles in residential, commercial, industrial
and mining has been accounted for in the respective demand categories. The demand from
electrification of public transport starts in 2030 at 67 MW and increases to 153 MW in 2050, marking a
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significant growth of 128%. While the overall demand from electrification of public transport is
projected to remain below 2% of Zambia’s total power demand, its symbolic significance in terms of
Zambia’s transition to a green economy warrants continued monitoring and reporting of this demand
category.

Transportation Demand forecasting Methodology: The demand projection for transport includes
forecasts for electrified train and tram systems based on international references from other countries
that have already implemented such projects. These projects, planned by the Ministry of Transport,
aim to relieve urban congestion and improve rail links between Zambia’s main cities, mining areas and
international rail connections. The specific projects included in the IRP demand projection are outlined
below.

Tramways

Lusaka Tram: Commuter routes 50 km in length by 2030 (Phase One), 100 km in length by 2035 (Phase
Two) and 140 km in length by 2040 (Phase Three) are planned catering for 5,700, 11,400 and 17,100
passengers per day respectively. Peak demand requirement by Phase Three has been estimated as 2.9
MW and annual energy consumption 71.8 MWh using international benchmarks.

Kitwe Tram: A Commuter route 26km in length catering for 1,710 passengers per day by 2040 is
planned. Peak demand requirement by 2040 has been estimated as 0.06 MW and annual energy
consumption 1.3 MWh using international benchmarks.

Intercity Trains

Katima Mulilo — Solwezi (ZRL Project): An intercity train from Katima Mulilo to Solwezi for a length of
1,250 km length via Lusaka, Kabwe and the Copperbelt is planned which will cater for 1,400 passengers
per day by 2040. The train will also facilitate transportation for export of minerals including copper,
nickel and manganese via the Walvis Bay in Namibia. The peak demand requirement is projected as
28.4 MW and the annual energy consumption 217 MWh using international benchmarks.

Kapiri Mponshi— Nakonde (Tazara Project): An intercity train from Kapiri Mposhi to Nakonde for a length
of 820km length is planned which will cater for 2,800 passengers per day by 2040. The train will also
facilitate transportation for export of minerals including copper, nickel and manganese from mining via
the Dar es Salaam in Tanzania. The peak demand requirement is projected as 62 MW, and the annual
energy consumption 543 MWh, as per international benchmarks.

Electric Vehicles (EVs)

Government policy actively promotes the use of EVs for road transport, and this support is expected to
grow with the increasing accessibility and affordability of EVs and associated rapid charging equipment.
The anticipated demand from EVs has already been incorporated into the demand for C&I, mining and
residential categories. Future iterations of the IRP will aim to further disaggregate the demand for EVs
within these categories.

3.5 Electricity Exports Demand

In alignment with the GRZ's aspiration for Zambia to transform into an electricity trading hub and net
power exporter, the IRP demand forecast envisions a power export growth trajectory underpinned by
opportunities created by the construction of the first high voltage interconnector linking Zambia to the
Eastern African Power Pool (EAPP) through Tanzania, complemented by the existing connections to the
SAPP.
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Figure 3.17: Electricity Export Demand 2020 — 2050 (MW)
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Table 3.07: Electricity Export Demand 2020-2050 (MW & GWh)

Demand Segment 2020 2026| 2030, 2040 2050

Electricity Export Demand (MW) 138 300 500 1,000 |1,000

Electricity Export Demand (GWh) (1,210 (2,628 [4,380 |8,760 |8,760

Electricity Export Demand Scenario Results:

The projection reveals a significant surge in electricity exports, surpassing a twofold increase from 138
MW in 2020 to 300 MW by 2026. Subsequently, power exports reach their peak at 1,000 MW in 2040,
and are maintained at this level from 2041 to 2050. Throughout the 30-year IRP timeframe, the
proportion of overall demand attributed to electricity exports varies within the range of 6% to 12%,
while exhibiting an average of approximately 9%.

Electricity Export Demand Forecasting Methodology:
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Assumptions regarding power exports are based on current power trading arrangements and
anticipated future trends in power development and power trading within markets connected through
the SAPP or anticipated connections through EAPP when the interconnector between Zambia and
Tanzania is established. Potential export markets for Zambia include the DRC, Namibia, Zimbabwe and
South Africa. The regional trading of renewable power generated in Zambia is likely to attract climate
financing, particularly in situations where there are opportunities to displace generation from carbon
emitting sources.

3.6 Technical Losses

Technical losses refer to the power that is lost as heat in the transmission and distribution networks
during the transportation from generation sources to demand centres. These losses can be minimised
through optimal voltage management, which involves strategies such as avoiding movement of large
amounts of reactive power from generation sources to demand centres. Techniques such as power
factor correction and reactive compensation are used to achieve this. However, there is a technical
limit below which losses cannot be reduced any further. It has been assumed that technical losses fall
between 11% and 14% during the IRP plan period for transmission and distribution losses combined,
with a gradual improvement over time. For customers that take power at transmission level voltages,
such as mines, losses will be lower. Technical losses are measured to precisely balance supply with
demand through the models used in the IRP. The trends of power and energy losses are shown in Figure
20 and Figure 21, respectively.

Figure 3.19: Technical Losses 2020 — 2050 (MW)
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Figure 3.20: Technical Losses 2020 — 2050 (GWh)
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Table 3.08 shows the percentage of energy losses in the base year of 2020 and the milestone years of
2026, 2030, 2040 and 2050.

Table 3.08: Technical Losses 2020-2050 (MW & GWh)
Demand Segment ‘ 2020| 2026| 2030| 2040| 2050
ITechnical Losses Demand (MW) 358 436 687 | 1,012 | 1,294

ITechnical Losses Demand (GWh) 2,391 | 2,918 | 5,545 | 6,945 | 8,840
Percent of Technical Losses 17% 15% 15% 13% 13%

3.7 Aggregate Demand Scenario Analysis

In the baseline year of 2020, peak electricity demand amounted to 2,456 MW, mainly driven by the
mining sector (36%), followed by residential (31%), and commercial and industrial (10%) sectors. The
IRP projects a peak demand scenario for 2050 at 11,031 MW, reflecting a substantial 349% increase,
nearly 3.5 times higher than the 2020 level. Notably, there is a significant shift in the relative
contributions to peak demand, with agriculture taking the lead at 33%, followed by mining at 19%, and
residential at 17%. Although mining continues to be a substantial driver of energy demand, its role
undergoes a transition from primary to secondary between 2030 and 2040. In this timeframe,
agriculture is anticipated to surpass mining, emerging as the leading contributor to the growth in
electricity demand. This shift in the economic landscape underscores transformative investments in
industrial-scale agriculture and agro-processing, mining and energy access planned by GRZ for the next
three decades. For a detailed visual representation of the data, please refer to Figure 3.22, Figure 3.23,
Table 3.10 and Table 3.11.
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Figure 3.21: Peak Demand by Sector for Electricity 2020 — 2050 (MW)
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Figure 3.22: Consolidated Base Case Demand by Sector 2020 — 2050 (GWh)
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Table 3.10: Peak Demand for Electricity 2020-2050 (MW)

Demand Segments 2020 ‘ 2026 ’ 2030 ‘ 2040
Residential 769 960 1,078 1,505 1,923




Commercial & Industrial 257 281 337 609 984
Agriculture 48 50 1,200 2,301 3,625
Mining 886 1,311 1,552 2,046 2,052
[Transport - - 67 151 153
Electricity Exports 138 300 500 1,000 1,000
ITechnical Losses 358 436 687 1,012 1,294
Total Demand MW 2,456 3,338 5,422 8,624 11,031

Table 3.11: Consolidated Base Case Demand 2020-2050 (GWh)

Demand Segments

2020 2026 2030 2040 2050

Residential 4,618 5,605 6,704 8,647 11,535
Commercial & Industrial 1,645 1,757 2,193 3,373 5,737
Agriculture 252 260 9,519 16,102 24,869
Mining 6,569 9,747 13,127 14,853 15,009
[Transport - - 457 994 1,000
Exports 1,210 2,628 4,380 8,760 8,760
IT&D Losses 2,391 2,918 5,545 6,945 8,840
Total Demand GWh 16,685 22,916 41,925 59,674 75,748

3.8 Technological considerations

There is a number of technological advancements with the potential to influence the future trajectory
of electricity demand, including:

e Electric vehicles, which would add to electric load on the grid through their charging,

o Adecrease in the use of electric geysers, potentially reducing electricity demand, and

e Atransition towards using electricity for cooking.
After conducting an assessment of the above, the main conclusions that can be drawn are outlined
below:

o Charging requirements for electric vehicles have the potential to significantly increase load at
certain times of the day, but a large impact is likely to be several years away in Zambia. Even in
more developed markets, the overall impact of charging on total electricity demand remains
relatively small. Zambia currently has ~750,000 vehicles on the road. If 100,000 electric vehicles
simultaneously charged through 3.6 KW trickle charging, this would introduce an additional
360 MW of load. Similarly, 25,000 vehicles simultaneously using fast chargers (~20 kW) would
contribute a 500 MW load. To provide context, the UK presently has <4,000 rapid charge
points. Considering the diversity in charging times, it is challenging to envision electric vehicle
charging as a major driver of electricity demand in Zambia over the next 10 years. Therefore, it
is recommended that the electrification of transport be further evaluated in future updates of
the IRP, particularly when Zambia's policy is more developed, and the impact of electrification
of transport on electricity demand is better understood.

o Aggressively removing electric geysers would result in a reduction of demand, although the
impact is likely to be relatively smaller compared to other sources of uncertainty. An analysis
performed by the University of Zambia® suggests that ~40% of domestic electricity demand in
Zambia is attributable to electric geysers. This translates to geysers accounting for ~1.6 TWh of
electricity demand, which is over 10% of the current electricity demand. However, it is

9 Mwewa (2013): Peak-load shifting utilizing load factor optimization: a centralized microprocessor-based smart metering
demonstration. (Link)
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important to note that implementing bans on electricity geysers is likely to take years to take
effect.

e Conversely, a transition to electric cooking has the potential to increase electricity demand.
According to the recent multi-tier framework survey for Zambia,*® 32.5% of urban households
currently have access to an electric stove, whereas this figure stands at 1.9% in rural
households!. New hotplates or electric pressure cookers (EPCs) are likely to add a load of
~1 kW (multi-plate systems would have a correspondingly higher power rating). Hotplates,
presently the most common form of electric cooking in Zambia, may see changes in future as
EPC technology continues to develop. If 500,000 new electric stoves'? were added and all
switched on simultaneously, it would result in additional load requirement of 500 MW. While
this is a substantial assumption, the implementation of such a large number of stoves is likely
to take many years. The impact on total energy required is likely to be less significant. Assuming
these stoves are switched on for on average 1 hour per night, this would add 183 GWh to
electricity demand, which is less than 1% of the total indicative base case demand in 2040.

e The IRP team engaged in discussions with the ongoing USAID Alternatives to Charcoal
programme on the role of different clean cooking technologies. USAID has commissioned
research that is consistent with the above conclusions. Our review of the research confirmed
that:

o Even for high income consumers, the use of less efficient appliances and the potential
higher electricity rate often make charcoal a more cost-effective option. For these
consumers, a shift to using electricity would likely hinge on adopting more efficient
appliances, resulting in a neutral impact on total electricity demand.

o For low-income consumers, the up-front cost of appliances is likely to be a barrier
compared to a $2 mbaula. For these consumers, innovative commercial and financing
models (such as PAYGo) could potentially facilitate greater uptake, but this would
involve efficient appliances and the resulting demand is expected to be relatively small
in absolute terms. Moreover, behavioural barriers, such as the perceived utility of
electricity compared to the mbaula they already use, could be significant. This is in
contrast to the decision to purchase a Solar Home System (SHS), which offers additional
utility such as lighting and phone charging.

o The likelihood of any significant short to medium-term alterations in electricity demand in
Zambia from the individual technologies mentioned appears low. Substantial shifts in total
demand would necessitate exceedingly optimistic assumptions. Even when considering peak
demand, the expected impact is likely to be within +/-15% of the base case. While this
deviation is noteworthy, considering the broader uncertainties surrounding future electricity
demand, a more effective approach might involve incorporating this effect into additional
demand scenarios that encompass general variations in higher or lower demand growth,
rather than explicitly modelling the specific changes brought about by these technologies.

¢ Climate change could also result in changing reliance on technology with an impact on demand
patterns. However, these changes are highly uncertain and are likely to occur over decades.
The uncertainty surrounding electricity needs for irrigation is partly attributable to climate

10 ESMAP (2019): Zambia: Beyond Connections — Energy Access Diagnostic Report based on the Multi-Tier Framework. (Link)

111t should be noted that there is a material discrepancy between the figures presented in the multi-tier framework report
and alternative numbers presented in Zambia’s Demographic and Health Survey (DHS), 2018, (Link), which suggests that
only 18% of urban households use electricity for cooking; the equivalent number for rural households is 2%. Either way, it
is expected that any switch to electricity for cooking would result in a modest increase in demand.

12 Adding 500,000 new electric stoves would be broadly in line with achieving the targets in the Gender and Energy Strategy
and Action Plan (GESAP). This proposes targets for cooking with electricity of 24% of urban households and 13% of rural
households, compared to the DHS numbers above.
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change. Climate change is likely to change demand patterns in other ways, such as an increased
need for cooling. Nevertheless, in the short term it is expected that the affordability of cooling
technologies is likely to constrain their widespread adoption for many households. Zambia’s
baseline climate means that businesses and households that can afford such technologies are
likely to already have these installed. Any increase in the use of these technologies is likely to
be very gradual and already built into the statistical relationships that underpin the demand
projections presented in this report.

3.9 Demand projections at the distribution level

Understanding the location of demand is a crucial factor in the strategic planning of electricity sector
infrastructure. While the analysis presented in Section 3 examined demand across Zambia as a whole,
the specific locations of demand play a pivotal role in the overall planning of the electricity system. In
particular, the location of demand informs where it is necessary to expand or reinforce the distribution
network, ultimately influencing the requirements for upstream transmission and generation
infrastructure. As a result, detailed location-specific demand projections were prepared to contribute
to other IRP workstreams.

To facilitate this, a substation-level analysis was conducted to support the distribution workstream,
while projections for Bulk Supply Points (BSP) were fed into the generation workstream. By focusing on
the location of demand, these projections provide valuable insights into where expansion or
reinforcement of the distribution network is necessary, and simultaneously, how it impacts the broader
requirements for transmission and generation infrastructure upstream.

The location of residential and agricultural demand for electricity can be deduced from the LCGEP. As
noted earlier in this report, the LCGEP model disaggregates Zambia into over 3,000 demand sites. This
site-level analysis has been instrumental in formulating projections for residential and agricultural
demand presented in Sub-Sections 3.1 and 3.3, respectively. The demand sites have also been mapped
to substations based on their geographical proximity.

The determination of the location of C&I demand can be approximated as a residual. Apart from
analysing the location of residential and agricultural demand using data from the LCGEP model, the
location of mining demand is also known. By utilising data on actual substation loadings, the location of
existing C&I demand can be derived as the remaining portion. It is important to note that although C&!I
demand for electricity does grow over time, it remains more focused on large urban centres than other
components of demand.

After mapping the individual components of demand to each substation, demand projections for each
substation were formulated. The guidelines described in Section 2.2 were applied to the substation-
level demand estimates. These more granular projections of demand provided an important input to
other IRP workstreams. These substation-level projections for years to 2030 can be found in Annex 2.

4 CLIMATE CHANGE AND ENVIRONMENTAL CONSIDERATIONS

Climate change may lead to an increased demand for electricity in future. As the effects of climate
change are increasingly felt, this could result in higher demand for both air conditioning and for
irrigation, to the extent that households, businesses, and farmers have access to these technologies.
As illustrated by the projection in Sub-Section 3.3, agricultural demand for grid-based electricity is
expected to be low compared to total demand, so even a gradual increase in irrigation-related demand
is unlikely to have a material impact. As mentioned in Sub-Section 3.7, any growth in demand from air
conditioning is also expected to be modest in the short to medium-term as constraints such as
affordability are likely to constrain the extent to which households invest in cooling.
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However, uncertainty means that it is very difficult to quantify these impacts. There is considerable
uncertainty over the exact impact of climate changes on individual locations. Low levels of electricity
demand in Zambia also mean that there is considerable uncertainty over the future use of air
conditioning and irrigation, even without taking into account the impacts of climate change. The
uncertainty associated with climate change, while considerable, is unlikely to account for a large share
of the total uncertainty in the electricity demand assessment. As noted earlier in this report,
affordability is also likely to be a significant constraint on the acquisition of cooling equipment in the
short-term.

A shift to using electricity for cooking is not expected to result in a major step-change in demand in the
near future. A transition toward cleaner cooking technologies, away from traditional biomass, could
significantly impact Zambia’s contribution to global emissions of greenhouse gases. Meeting global
climate objectives will necessitate this shift, but the choice of alternative technologies may not heavily
rely on grid-based electricity. It seems more likely that most households would shift to alternatives not
reliant on grid-based electricity, such as sustainable biomass or LPG.
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ANNEX 1: NATIONAL DEMAND PROJECTIONS

Table A1.1: Long-term Peak Demand by 330 kV Node (MW)

330kV NODE 2020 2026 2030 2040 2050
Chambishi East 13 54 89 151 362
Chipata West 18 31 85 93 132
Kabwe 283 520 548 749 1248
Kafue Town 121 261 546 674 715
Kalumbila 35 35 124 279 511
Kansanshi 275 275 375 570 737
Kariba 7 8 9 14 22
Kasama 31 57 163 383 430
Kitwe 289 478 495 856 890
Leopards Hill 445 484 559 962 1094
LS MFEZ 8 8 10 14 20
Luano 160 165 206 230 370
Lumwana 19 62 118 187 240
Lusaka West 398 322 400 537 623
Mpika 19 24 160 302 430
Msoro 12 13 205 448 476
Mukuni 59 71 204 280 382
Muzuma 25 27 219 358 320
Nambala 73 83 191 237 320
Pensulo 28 60 216 300 709
EXP DRC 69 150 250 500 500
EXP ZIM 69 150 250 500 500

3338 5422 8624 11031

Table A1.2: Long-term Peak Demand by 330 kV Node (MWh)

330kV NODE 2026 2030 | 2040 | 2050
g;‘:tmbism 360,620 594,354 1,008,399 2,417,487
Chipata West 207,022 567,642 621,067 881,514
Kabwe 3,472,633 8,334,319 5,001,927 8,334,319
Kafue Town 1,742,995 3,646,264 4,501,066 4,774,870
Kalumbila 233,735 828,089 1,863,201 3,412,530
Kansanshi 1,836,488 2,504,302 3,806,540 4,921,789
Kariba 53,425 60,103 93,494 146,919
Kasama 380,654 1,088,537 2,557,728 2,871,600
Kitwe 3,192,151 3,305,679 5,716,488 5,943,545
Leopards Hill 3,232,220 3,733,080 6,424,371 7,305,885
LS MFEZ 53,425 66,781 93,494 133,563
Luano 1,101,893 1,375,697 1,535,972 2,470,912
Lumwana 414,045 788,021 1,248,812 1,602,754




Lusaka West 2,150,361 2,671,256 3,586,161 4,160,481
Mpika 160,275 1,068,502 2,016,798 2,871,600
Msoro 86,816 1,369,019 2,991,807 3,178,795
Mukuni 474,148 1,362,341 1,869,879 2,551,049
Muzuma 180,310 1,462,513 2,390,774 2,137,005
Nambala 554,286 1,275,525 1,582,719 2,137,005
Pensulo 400,688 1,442,478 2,003,442 4,734,801
EXP DRC 1,314,000 2,190,000 4,380,000 4,380,000
EXP ZIM 1,314,000 2,190,000 4,380,000 4,380,000

Total MWh

22,916,189

41,924,503

59,674,139

75,748,422
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ANNEX 2: SUBSTATION-LEVEL DEMAND PROJECTIONS TO 2030

Table A2.1: Substation-level demand projections to 2030 (in MWh)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Albidon 901 911 922 935 948 961 984 1,018 4,970 9,910
Avondale 39,196 39,114 39,033 38,952 38,872 38,792 42,711 46,342 48,281 50,091
Azele 66/33kV 67,864 67,938 68,012 68,085 71,703 74,573 76,510 79,889 102,557 124,004
Bonaventure 31,235 31,167 31,100 31,032 30,965 30,898 30,832 30,765 35,122 39,192
Burnet 36,687 37,010 37,398 37,828 39,266 40,603 41,372 42,460 43,942 45,641
Chadiza 17,348 17,471 17,615 17,774 19,008 20,094 20,363 20,686 24,910 31,715
Chalabesa 5,151 5,149 5,147 5,146 5,144 5,123 5121 5,100 5,218 5,173
Chati 7,267 7,278 7,292 7,310 7,328 7,341 7,379 7,434 7,848 8,225
Chavuma 1,802 1,821 1,844 1,870 1,896 1,923 1,969 2,035 2,123 2,236
Chelston 120,462 120,200 147,389 172,665 172,292 171,919 171,548 171,178 170,810 170,442
Chibuluma 73,931 74,180 75,560 76,910 80,683 84,147 84,874 85,922 87,337 88,960
Chilanga 69,313 69,251 69,204 69,168 69,134 69,102 69,145 69,265 78,462 87,168
Chimbotela 5,736 5,742 5,749 5,756 5,762 5,730 5,737 5,703 6,032 6,027
Chinsali 12,433 12,412 12,391 12,370 15,728 18,785 18,750 18,703 18,784 18,764
Chipangula 5,851 5,847 5,844 5,841 5,837 5,815 5,812 5,789 6,033 6,109
Chipata Town 51,492 51,516 75,046 96,942 96,879 96,616 96,583 96,374 107,492 117,926
Chirundu 15,173 15,153 15,132 15,112 15,092 15,046 15,026 14,980 17,968 20,556
Chisekesi 18,835 18,854 18,873 18,892 18,910 18,809 20,377 21,710 21,800 23,908
Chishimba Falls 33kV 6,088 6,099 6,114 6,131 6,149 6,165 6,202 6,257 7,336 8,352
Chitope 0 0 0 0 0 0 0 0 0 0
Choma 22,972 22,980 22,989 22,999 23,009 22,918 25,952 28,668 30,257 30,930
Chongwe 58,979 58,856 66,807 74,195 77,395 80,300 80,131 79,953 79,785 79,541
Chongwe Town 42,895 49,052 49,019 48,991 48,965 48,915 48,933 48,972 49,407 53,188
Converter 49,404 49,897 50,490 51,148 51,818 52,497 53,679 55,381 58,556 62,257
Cosak 396,417 403,682 404,908 404,031 406,531 405,652 404,776 403,904 403,034 402,166
Coventry 225,237 225,184 268,797 309,422 309,321 309,232 309,507 310,168 311,244 312,777
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Coventry 132/33kV 310,543 311,881 313,553 315,444 319,984 324,312 349,128 374,124 382,075 391,793
EC Mining 2,504 2,413 2,399 2,413 3,176 3,914 3,937 3,973 4,024 4,086
Farmers 12,103 12,172 12,256 12,349 12,445 12,536 12,710 12,958 14,194 15,417
Figtree 88/33kV 41,766 41,737 41,711 41,688 41,665 41,562 45,596 49,271 49,322 49,806
Fikondi 42,082 45,053 45,120 45,202 45,352 45,495 45,868 46,346 46,803 47,368
Forest 12,614 12,748 12,910 13,090 13,273 13,460 13,781 14,246 14,864 15,651
Funda 5,648 5,645 5,642 5,639 5,635 5,614 5,611 5,589 5,626 5,513
Gotagota 7,810 7,811 7,812 7,813 7,814 7,779 8,068 8,299 8,298 8,004
Green Inn 12,301 12,286 12,271 12,257 12,242 12,203 14,790 17,164 18,355 19,274
Greenfields 39,096 39,220 39,377 39,555 41,749 43,747 45,294 46,896 47,588 48,253
Grizzly Mining 2,369 2,412 2,420 2,415 2,429 2,424 2,419 2,414 2,409 2,403
Gwembe 16,996 16,990 16,984 16,978 18,729 20,268 20,908 21,436 22,213 24,892
Isoka 9,792 9,775 11,906 13,886 13,860 13,826 14,743 15,583 15,554 15,453
Itezhi-tezhi 8,470 8,486 8,502 8,518 8,533 8,480 8,820 9,065 9,393 9,139
JRoss 2,703 2,732 2,766 2,805 2,844 2,884 2,953 3,053 3,185 3,354
Kabanana 52,754 52,793 59,149 65,054 68,199 71,042 70,899 70,734 70,592 70,268
Kabangwe 57,675 63,556 63,527 63,508 63,491 63,455 63,510 63,619 69,867 75,643
Kabeta 5,338 5,377 5,425 5,478 5,532 5,583 5,680 5,815 6,001 6,207
Kabompo 5,056 5,063 5,072 5,083 5,095 5,101 5,125 5,158 5,210 5,233
Kabulonga 101,129 101,001 122,300 142,117 141,930 141,745 141,639 141,614 141,678 141,838
Kabundafyela 4,738 4,737 4,736 4,736 4,735 4,715 4,714 4,693 5,342 5,795
Kabwe Town 161,451 187,097 186,716 186,337 185,959 185,532 185,404 185,208 191,759 197,452
Kafironda 18,584 18,545 18,507 18,469 19,024 19,525 19,953 20,343 20,660 20,924
Kafue Town 129,477 130,659 135,410 140,089 141,691 143,312 146,159 150,276 155,785 162,723
Kala 4,505 4,553 4,611 4,675 4,740 4,807 4,922 5,088 5,318 8,485
Kalabo 6,819 6,814 6,809 6,804 6,798 6,774 6,769 6,744 8,995 10,944
Kalomo 14,331 14,331 14,330 14,330 17,043 19,460 19,449 19,373 19,361 18,841
Kalumbila 1,696,886 | 1,620,379 | 1,737,896 | 1,734,133 | 1,730,381 | 1,726,642 | 1,722,915 | 1,719,200 | 1,715,497 | 1,711,806
Kankoyo 454,541 462,854 464,256 463,252 466,145 465,167 464,164 463,162 462,166 461,144
Kansanshi 2,171,027 | 2,166,315 | 2,161,618 | 2,824,561 | 2,818,450 | 2,812,360 | 2,806,289 | 2,800,238 | 2,794,207 | 2,788,194
Kaoma 14,945 15,062 15,202 15,357 15,515 15,658 17,442 19,536 20,066 20,555
Kapiri Mposhi 38,279 38,420 38,593 38,788 38,986 39,128 43,657 47,991 48,690 49,094
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Kapiri Mposhi 88/33kV 39,304 40,253 40,218 40,185 40,410 40,560 41,816 42,943 42,962 42,560
Kariba North 330/18/11kV 41,652 41,962 42,338 42,755 46,812 50,541 51,284 52,343 53,795 55,449
Kasabay 2,703 2,732 2,766 2,805 2,844 2,884 2,953 3,053 3,185 3,354
Kasama 34,888 35,166 35,501 35,876 36,258 36,641 39,242 42,005 43,319 44,953
Kasempa 5,485 5,519 5,560 5,606 5,653 5,697 5,782 5,901 6,066 6,246
Katembula 2,703 2,732 2,766 2,805 2,844 2,884 2,953 3,053 3,185 3,354
Kateshi 16,780 16,746 16,712 16,679 23,567 29,859 29,797 29,730 29,668 29,564
Katima Mulilo 901 911 922 935 948 961 984 1,018 1,062 1,118
Katuba 13,205 13,258 13,322 13,394 13,468 13,519 13,651 13,820 14,897 15,796
Kawambwa 15,500 15,496 15,491 15,487 15,482 15,419 19,705 23,619 24,373 24,602
Kazungula 18,616 18,734 18,873 19,027 20,392 21,600 22,256 22,940 23,517 23,771
Keembe 9,279 9,292 9,305 9,317 9,330 9,276 9,525 9,688 9,971 9,699
Kwamwena 12,618 12,643 12,678 12,719 12,761 12,804 18,536 23,905 20,401 17,189
Kyabankanka 5,801 5,820 5,818 5,808 5,810 5,795 5,785 5,770 8,067 10,171
Landless Corner 24,446 24,684 24,970 25,286 25,608 25,916 26,822 27,929 29,004 30,202
Linda 65,251 65,281 65,338 65,413 90,922 114,242 115,124 116,078 116,488 116,933
LSM FEZ 49,428 49,464 49,523 49,598 49,675 49,747 50,500 51,325 56,184 60,826
Luampa 1,396 1,398 1,401 1,403 1,405 1,397 1,399 1,390 1,392 1,307
Luangwa 63,934 63,800 63,668 63,535 71,581 78,917 78,752 78,576 78,412 78,159
Luano 665,696 677,896 679,955 678,482 682,680 681,205 679,734 678,268 676,807 675,351
Luano 330/220kV 2,115,493 | 2,255,288 | 2,520,822 | 3,054,105 | 3,065,249 | 3,074,933 | 3,073,625 | 3,072,615 | 3,070,900 | 3,069,331
Lubasenshi 1,351 1,366 1,383 1,402 1,422 1,442 1,477 1,526 1,593 1,677
Lubombo 8,192 8,185 8,178 8,172 8,165 8,136 10,886 13,414 13,395 13,197
Lubushi 1,668 1,665 1,662 1,659 1,656 1,651 1,648 1,644 1,641 1,630
Lukashya 18,980 18,960 18,939 18,919 22,961 26,612 27,442 28,165 28,125 27,740
Lukulu 2,977 2,974 2,973 2,971 2,969 2,964 2,964 2,963 2,967 2,942
Lumwana 464,968 512,794 514,856 503,468 529,321 514,817 513,536 545,301 528,451 527,222
Lundazi Turn Off 39,378 39,397 39,416 39,435 51,666 66,418 73,980 80,709 95,255 115,220
Lusaka Road (KB) 17,316 17,409 17,522 17,649 17,777 17,890 18,122 18,441 19,591 20,667
Lusaka Road (LIV) 36,610 36,886 37,222 37,598 39,736 41,731 44,638 47,695 49,017 50,705
Lusaka West 132/33kV 733,056 731,723 804,612 872,359 908,315 940,958 951,753 961,721 965,971 969,178
Lusiwasi 450 455 461 467 474 481 492 509 531 559
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Luwingu 7,993 7,999 8,008 8,019 8,031 8,035 8,063 8,099 9,387 10,548
Luwombwa 5,995 6,032 6,077 6,127 6,178 6,224 6,315 6,441 6,618 6,794
Maamba 13,426 13,422 13,417 13,413 15,155 16,698 18,389 19,906 19,886 19,466
Magoye 8,530 8,535 8,540 8,546 8,551 8,508 9,549 10,466 10,466 10,076
Manda Hill 131,090 146,486 157,471 167,669 167,307 166,945 166,585 166,226 165,868 165,510
Mangango 2,530 2,531 2,533 2,534 2,535 2,523 2,524 2,511 2,512 2,402
Mansa Main 35,092 35,047 35,002 34,958 37,082 39,113 66,611 92,040 91,872 91,174
Manyama 6,740 6,730 6,721 6,712 6,703 6,683 6,674 6,654 6,644 6,547
Mapanza 14,666 14,677 14,688 14,698 14,919 15,036 15,726 16,277 16,438 15,891
Mapepe 99,784 99,572 99,361 99,151 98,941 98,722 98,514 98,296 111,900 124,532
Maposa 220/66/11kV 975,370 991,411 | 1,007,642 | 1,020,720 | 1,054,035 | 1,081,208 | 1,082,938 | 1,084,238 | 1,085,914 | 1,086,184
Mazabuka 99,245 111,331 112,087 112,934 114,653 116,272 117,847 120,109 123,208 126,817
Mazabuka Town 22,610 22,732 22,878 23,038 25,812 28,300 28,570 28,894 29,673 30,041
Mbabala 5,757 5,767 5,776 5,786 5,799 5,768 5,871 5,921 5,929 5,579
Mbala 60,357 60,796 61,327 61,917 65,638 70,283 72,301 74,655 76,710 78,752
Mbereshi 28,508 28,541 28,583 28,632 28,682 28,659 30,641 32,462 33,652 34,237
Mfuwe 20,393 20,384 20,376 20,368 20,359 20,279 20,270 20,187 22,171 23,440
Mikango 68,098 67,963 67,828 67,693 67,559 67,400 67,735 68,011 76,011 83,284
Mindola 145,038 145,414 145,905 146,473 157,611 167,860 169,692 172,078 174,467 177,567
Mkushi Central 66/33kV 56,582 56,801 57,071 57,373 57,682 57,913 58,579 59,414 65,092 70,092
Mongu 22,756 22,730 22,705 22,679 22,654 22,581 22,556 22,481 22,455 22,039
Monze 27,590 31,693 31,723 31,756 32,603 33,263 33,701 34,020 34,441 35,409
Mpanshya 0 0 0 0 0 0 0 0 0 0
Mpika 30,810 30,756 30,703 30,650 30,597 30,517 30,464 30,384 31,590 32,496
Mporokoso 6,596 6,584 6,572 6,560 6,548 6,532 6,520 6,503 6,492 6,443
Mpulungu 4,955 5,008 5,072 5,142 5,214 5,288 5,414 5,597 5,839 6,149
Msoro 1,361 1,361 1,361 1,362 1,362 1,356 1,356 1,349 1,350 1,296
Mubofwe 8,109 8,195 8,299 8,415 8,533 8,653 8,859 9,158 9,596 13,278
Mubuyu 2,703 2,732 2,766 2,805 2,844 2,884 2,953 3,053 3,185 3,354
Mufulira 142,957 147,416 152,406 157,220 159,091 160,903 162,772 165,524 169,214 173,921
Mufulira West 23,844 23,971 25,476 26,906 27,106 27,303 27,628 28,103 28,750 29,548
Mufumbwe 2,703 2,732 2,766 2,805 2,844 2,884 2,953 3,053 3,185 3,354
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Mujila 901 911 922 935 948 961 984 1,018 1,062 1,118
Mujimanzovu 1,772 1,773 1,774 1,775 1,776 1,767 1,768 1,759 1,759 1,683
Mukonchi 6,555 6,562 6,569 6,576 6,582 6,547 6,553 6,516 7,154 9,310
Mukumpu 3,452 3,450 3,447 3,445 3,443 3,430 3,450 3,458 3,455 3,365
Mukutuma 4,533 4,528 4,524 4,519 4,515 4,500 4,495 4,479 4,475 4,382
Mukwela 7,402 7,414 7,426 7,438 7,449 7,405 8,001 8,497 8,708 9,887
Mulungushi Agro 8,619 8,621 8,623 8,625 8,627 8,587 8,589 8,548 8,731 8,562
Mulungushi Textiles 44,195 44,239 44,302 44,379 44,459 44,504 52,255 59,523 64,179 68,377
Mumbezhi 2,225 2,223 2,220 2,218 2,216 2,208 2,206 2,199 2,196 2,153
Muyobe 901 911 922 935 948 961 984 1,018 1,062 1,118
Muzuma 10,945 10,950 10,956 10,961 10,966 10,913 10,918 10,862 12,946 15,505
Mwambashi 66,988 67,341 67,777 68,268 68,769 69,279 72,609 76,200 78,398 81,076
Mwange 9,328 9,324 9,320 9,316 9,312 9,275 9,271 9,233 11,072 12,526
Mwenda 901 911 922 935 948 961 984 1,018 1,062 1,118
Mwense 8,344 8,332 8,320 8,309 8,297 8,273 10,275 12,118 13,726 15,125
Mwinilunga 4,131 4,151 4,176 4,203 4,231 4,253 4,303 4,370 4,468 4,545
Nakabala 12,912 12,973 13,048 13,131 13,217 13,294 13,451 13,671 15,223 16,698
Nakonde 19,982 19,942 19,902 19,863 27,414 34,308 34,237 34,159 34,089 33,962
Namaluba 11,239 11,246 11,253 11,259 11,266 11,210 11,216 11,158 14,206 19,357
Nambala 42,994 48,140 48,189 48,243 48,596 48,741 51,601 56,366 56,842 55,538
Nampundwe 74,730 75,453 76,320 77,283 78,263 79,225 80,946 83,389 87,719 92,579
Namwala 9,689 9,709 9,729 9,749 11,587 13,188 13,200 13,127 13,137 12,479
Nanga 13,738 13,857 14,000 14,157 14,318 14,459 15,221 16,046 16,575 17,068
Ndeke 46,015 46,135 46,290 46,470 49,936 53,124 53,500 54,063 54,819 55,778
Ndola Refinery 18,017 17,979 17,940 17,901 17,863 17,824 19,693 21,422 21,376 21,325
Neganega 18,826 18,812 18,798 18,784 18,770 18,702 21,581 24,194 24,698 24,731
New Scaw 57,189 57,105 64,991 72,327 72,222 72,118 72,049 72,014 72,017 72,059
NEZAM 10,805 10,988 11,019 10,996 11,059 11,034 11,011 10,986 10,964 10,919
Ngoli 9,942 9,935 9,928 9,921 9,914 9,878 9,871 9,834 9,826 9,582
Ngwerere 35,138 35,514 35,964 36,465 36,975 37,495 38,391 39,684 41,406 43,599
Nkana 3 256,795 258,994 261,654 264,616 272,767 280,536 285,893 293,673 304,067 317,330
Nkyema 3,845 3,845 3,844 3,844 3,844 3,827 3,827 3,810 3,809 3,678
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Nselauke 450 455 461 467 474 481 492 509 531 559
Old mill 160,591 162,166 164,063 166,170 169,688 173,129 176,916 182,394 189,696 199,001
Palabana 20,964 20,929 20,894 20,860 20,825 20,769 20,735 20,679 23,104 25,195
Parklands 120,632 120,533 125,637 130,398 139,334 147,502 147,563 147,764 148,095 148,582
Pensulo 330/66kV 66,899 67,250 67,678 68,156 68,644 69,069 71,363 73,883 78,126 82,088
Ravens 69,026 69,302 69,649 70,043 74,183 78,012 79,276 80,875 82,401 84,358
Rockdale 13,570 13,570 13,570 13,570 13,963 14,264 14,956 15,536 16,432 16,791
Senanga 8,513 8,550 8,592 8,639 8,686 8,697 10,146 11,490 11,629 11,500
Senkobo 6,448 6,440 6,431 6,422 6,414 6,395 6,386 6,366 6,461 6,461
Sesheke 9,336 9,384 9,441 9,503 11,413 13,135 13,235 13,348 13,544 13,537
Shimabala 47,571 47,477 47,384 47,291 47,198 47,086 48,368 49,530 54,258 58,520
Sibanyati 25,415 25,394 25,373 25,352 25,331 25,242 25,221 25,129 32,387 38,614
Silverlands 2,252 2,277 2,305 2,337 2,370 2,404 2,461 2,544 2,654 2,795
Simungoma 13,274 13,355 13,449 13,552 13,656 13,699 13,870 14,045 14,359 14,244
Sinazongwe 24,974 25,008 25,051 25,100 25,150 25,132 31,765 38,706 38,877 38,425
Sioma 3,866 3,895 3,929 3,968 4,008 4,049 4,120 4,224 4,363 4,541
Solwezi Main 81,452 81,809 82,253 82,755 109,032 133,094 145,859 158,197 163,598 169,144
St. Dorothy 3,012 3,010 3,008 3,007 3,005 2,993 2,992 2,980 2,978 2,899
Sun 12,972 13,072 13,193 13,328 13,465 13,605 13,852 14,211 15,752 17,355
Tambero 901 911 922 935 948 961 984 1,018 1,062 1,118
Tazara 14,866 15,025 15,216 15,427 15,643 15,863 16,242 16,790 17,518 18,446
Tundula 3,107 3,104 3,101 3,097 3,094 3,084 3,081 3,070 3,067 3,008
Turf 40,764 40,754 40,757 40,769 44,346 47,619 47,684 47,817 48,383 48,991
UNZA 176,065 208,483 208,059 207,639 207,221 206,805 206,410 206,038 206,179 206,315
Victoria Falls 116,676 117,923 119,421 121,082 122,776 124,501 127,478 131,773 137,490 144,772
Water Surface 13,335 13,326 13,318 13,310 13,302 13,252 13,244 13,193 14,045 14,500
Waterworks 88/33kV 532,683 560,869 559,683 558,503 557,329 556,158 609,756 659,401 661,383 663,180
Zambezi 3,153 3,187 3,228 3,272 3,318 3,365 3,445 3,561 3,716 3,913
Zimba 8,059 8,060 8,062 8,063 8,065 8,028 8,794 9,465 9,529 9,278
Chambishi smelter 708,097 706,561 705,029 703,502 701,980 700,463 698,951 697,444 695,942 694,444
Manganese - Luapula 118,016 126,172 134,291 142,375 150,424 158,438 166,417 174,361 182,270 190,146
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Manganese - Central

118,016

126,172

134,291

142,375

150,424

158,438

166,417

174,361

182,270

190,146

SXEW - CB

708,097

757,029

805,747

854,252

902,546

950,629

998,502

1,046,166

1,093,623

1,140,873

New mine - NW1

0

0

0

1,620,370

New mine - NW2

0

0

0

1,620,370

New mine - CB

465,967

464,963

463,961

462,963

New mine - NW3

New mine - Central

New mine - W1

New mine - N

New mine - Luapula

New mine - E

New mine - Muchinga

New mine - Mabiza

New mine - Kitumba

New mine - Kangaluwi

New mine - Dunrobin

New mine - Sasare

New mine - W2

O|O|0O|O0|0O|0O|0O|0O|0O|0O|0O|O|O|O|O|O

O|lO0O|0O|O|O|O|0O|O|O|O|O|O|O|O|O|O

O|0O|0O|O0|O|O0O|0O|0O|O|O0O|0O|O|O|O|O|O

O|O|0O|0O|0O|0O|0|0O|0O|0O|0O|O|0O|O|O|O
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O|O|0O|0O|O|0O|Oo|0O|0O|0O|O|O|O

O|lO0O|0O|O|O|O|0O|O|O|O|O|O|O
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Exports to DRC

702,836

800,877

898,918

996,959

1,095,000

1,314,000

1,533,000

1,752,000

1,971,000

2,190,000

Exports to Zimbabwe

702,836

800,877

898,918

996,959

1,095,000

1,314,000

1,533,000

1,752,000

1,971,000

2,190,000
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