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Operations Review Zambia

S E C T I O N  2 . 3 .1

O P E R A T I O N S  I N  Z A M B I A  C O M P R I S E  T H E  F O L L O W I N G :

Kagem Mining Limited (“Kagem”), the world’s single-largest producing 
emerald mining company, accounts for approximately 25% of  
global emerald production. The licence area, covering 42.4 square 
kilometres, is located in the Ndola Rural Emerald Restricted Area 
(“NRERA”) and lies south of Kitwe and west of Ndola in Zambia’s 
Copperbelt Province. Kagem holds an asset portfolio of nine mining 
and three exploration licences in Zambia, with the primary operations 
being Chama, Fibolele and Chibolele. Kagem is 75% owned by 
Gemfields and 25% owned by Government of Zambia through  
the Industrial Development Corporation of Zambia (“IDC”). The 
operations comprise the following:

• Chama, our flagship operation, an open-pit mine extending over 
2.2 kilometres of strike length that contributes between 75% and 
80% of our gemstone production;

• Fibolele, an open-pit mine with a 600-metre-long strike length; and
• Chibolele, an open-pit mine with a strike length of 450 metres.

K A G E M

Co!id-19 and Kagem’s operations

Principal mining operations were suspended due to the Covid-19 
pandemic from 30 March 2020 to April 2021. Sadly, during this time 
one of our employees passed away from the disease. Following the 
resumption of operations, Kagem continues to respond assertively  
by ensuring total compliance to Government regulations and World 
Health Organisation (“WHO”) guidelines that facilitate manage-
ment and control of Covid-19.

In total, Zambia has recorded 3,866 coronavirus deaths, with the 
percentage of deaths over the total registered cases standing at 1.3%. 
At 31 December 2021, Kagem had recorded 197 cases of Covid-19, 
with all individuals infected having since recovered, apart from the 
one case noted above. 

Routine Covid-19 screening is carried out on all employees arriving  
at the mine site, along with targeted testing of at-risk employees, with 
any cases being managed in accordance with the Ministry of Health 
treatment guidelines. To avoid further spread, contact tracing is also 
being conducted in accordance with Covid-19 guidelines.

Kagem successfully pioneered the launch of the voluntary employee 
vaccination campaign working in conjunction with the Ministry of 
Health (provincial health team) and have fully vaccinated 85%  
of employees (918 employees and contractors), with 96% having 
received the first dose (1,091 employees and contractors).

Auction results

The 2021 auction results achieved the best ever calendar year revenues 
for Kagem, with a number of records being set. During each series of 

the mini auctions, increasing numbers of customers bid for the lots at 
competitive prices, indicating that demand was robust.

The auctions were mostly multi-city, with selected lots made 
available for in-person and private viewings in Tel Aviv, Dubai and 
Jaipur. Following the viewings, the auctions took place via an online 
auction platform specifically adapted for Gemfields which permits 
customers from multiple jurisdictions to participate in the auction. 
The following auction series were held in 2021:

• A higher quality (“HQ”) emerald auction comprising a series  
of five sequential mini auctions was held during the period  
15 March to 17 April 2021. The auctions generated revenues of 
USD31.4 million at an average of USD115.59 per carat. 

• An auction of commercial quality (“CQ”) emeralds was held 
from 28 July to 11 August 2021. Multiple new records were set 
for this auction category including the highest ever auction 
revenue of USD23.0 million, the highest ever average price per 
carat achieved at USD6.61 per carat (from 97% of the lots) and 
the highest number of companies participating in the bidding. 

• An auction of HQ emeralds, that also included a selection of 
special pieces, took place from 1 November to 6 December 2021. 
Total auction revenues of USD37.6 million were generated,  
with all lots sold, at an average price of USD150.65 per carat,  
an all-time record for Kagem auctions.

Gemfields’ 39 auctions of emeralds and beryl from Kagem, held since 
July 2009, have generated USD749.7 million in total revenues. 

Mining

Kagem’s (Chama, Fibolele and Chibolele) key operational parameters 
for the year ended 31 December 2021 are summarised in the table 
below. Chibolele is included within the Kagem parameters following 
its transfer to Kagem, effective 14 February 2020. 

The mining operations at Kagem comprise a number of historically 
mined open-pits, as well as the current open-pit operations situated 
mainly in the Chama pit area and the bulk sampling operations in  

the Chibolele and Fibolele areas. The mining method comprises 
conventional open-pit operations: drill and blast, excavate and load, 
and haul to in-pit backfill, waste rock dump locations and the various 
ex-pit stockpiles, and a stockpile at the wash plant facility. The upper 
20 to 30 metres of weathered material is free dig, with the remainder 
of the waste rock requiring drilling and blasting.

In 2020, all principal activities including mining were suspended 
from 30 March, so the prior year production metrics represent just 
three months of activity.

During 2021, mining operations resumed for the first time since the 
suspension of principal operations in March 2020. A phased start-up 
of operations commenced in March 2021, with the sort house and 
treatment plant starting first and mining ramping up to normal 
operating capacity by May 2021.

Therefore, the current year includes only nine months of production 
activity. While the numbers are not directly comparable, in 2021 
production returned to 2019 levels in just nine months. This is very 
encouraging and bodes well for the future.

Mining and overburden removal continued in Chama and Chibolele 
pits with the focus being on generating good quality stones whilst also 
clearing other contact points for continuous mining. This resulted  
in 9.4 million tonnes of total rock handling in the last nine months  
of the year, compared to 2.3 million tonnes for three months of 
operations in 2020 and 12.6 million tonnes in the 12-month period 
to 31 December 2019, highlighting the achievement in 2021 and 
instilling confidence in the team and the mine.

Production

Pre-Covid production at Kagem was well above expectation and 
unprecedented, with 2019 seeing 204,630 carats of premium emeralds 
being produced from a total production of 36.3 million carats. The 
Covid-19 pandemic had a significant impact on total production, 
which reduced to 9.4 million carats in 2020, as principal operations 
were suspended from 30 March 2020. In the three months of 2020 

ZAMBIA

Location  Copperbelt Province, Zambia
Acquisition by Gemfields November 2007
Ownership structure 75% Gemfields 
 25% Government of Zambia (“GRZ”)
Gemstones Emerald and beryl
Mining method Open-pit
Potential mine life 22 years to 2044

K A G E M  P R O D U C T I O N  S U M M A R Y

12  M O N T H S  T O 
31  D E C E M B E R  2 0 21

12  M O N T H S  T O 
31  D E C E M B E R  2 0 2 0

12  M O N T H S  T O 
31  D E C E M B E R  2 019

Gemstone production (premium emerald) in thousand carats 230.5 133.9 204.6
Gemstone production (emerald and beryl) in million carats 32.0 9.4 36.3
Ore production (reaction zone) in thousand tonnes 167.5 46.4 159.0
Grade (emerald and beryl/reaction zone) in carats/tonnes 191.0 202.0 228.0
Waste mined in million tonnes 9.2 2.3 12.5
Total rock handling in million tonnes 9.4 2.3 12.6
Stripping ratio 54.0 49.0 77.0
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when Kagem was operating, premium emerald production remained 
strong at 133,862 carats. 

In the post-Covid-19 recovery nine-month period to 31 December 
2021, gemstone production was 32.0 million carats of emerald and 
beryl, with 230,545 carats of premium emerald (which is the highest 
premium production since 2011). Chama pit leads the production 
and quality; however, Chibolele significantly contributed to improved 
qualities this year with premium emeralds from the M1 and M2 
sectors. Total production from Chama pit contributed 28.3 million 
carats, with Chibolele contributing the remaining 3.7 million carats 
of 2021 production. Fibolele did not contribute this year but will 
resume production in the second quarter of 2022.

Despite considerable technological advances and continuous 
monitoring of geological signatures, the difficulty in predicting the 
distribution of minerals necessary for emerald formation remains.

Processing

In the nine months of operations in 2021, the treatment plant 
processed a total of 142,437 tonnes of ore at a feed rate of 49 tonnes 
per hour (“tph”), generating 17.3 million carats of emerald and  
beryl for grading and referencing. This compares with 40,794 tonnes 
of ore feed at 46tph processed in the three months to March 2020 
generating 4.5 million carats of emerald and beryl and 170,467 

tonnes of ore processed at 46tph generating 21.8 million carats in 
2019, which was a full year of operations. 

The strong processing results for 2021 also followed a Covid-19 
induced two-week shut down and shift reduction of the treatment 
plant, demonstrating the success of the improvements and 
enhancements made to increase efficiency of the plant.

Operating costs

Total operating costs, as defined below, for the year were USD60.7 
million (December 2020: USD33.4 million), with a unit operating 
costs of USD5.29 per tonne of rock handled compared to USD14.52 
per tonne in 2020. The more pertinent cash rock-handling unit cost 
(defined as total cash operating costs divided by total rock handled) 
was USD3.47 per tonne for the year, with a total cash cost of USD32.6 
million. This compared to USD22.6 million and USD9.83 per tonne 
in 2020, which resulted from the operations being suspended from 
30!March 2020, leading to lower production in the year.

Total operating costs includes mining and production costs, mineral 
royalties, intercompany marketing, management and auction fees, 
selling, general and administrative expenses, and depreciation and 
amortisation, but excludes the change in inventory (see Note 3 to the 
Consolidated Financial Statements). Cash operating costs include 
mining and production costs and selling, general and administrative 

expenses, but exclude intercompany auction, marketing and manage-
ment fees, depreciation and amortisation, and mineral royalties.

Tax regime

There was no major change to the key tax regime affecting Kagem  
in 2021. However, from 1 January 2022 the mineral royalty tax  
will be deductible for tax purposes, returning to a more transparent 
tax regime.

Capital expenditure

During the year, USD2.3 million was invested in the replacement  
of mining and ancillary equipment as well as in infrastructure 
improvements. The capital investment was higher when compared  
to 2020 where only USD0.9 million was spent. Given the success of 
Kagem during 2021, catch-up spend on capex is anticipated in 2022, 
primarily on replacement machinery.

Infrastructure

Infrastructure development projects focussed on improving living 
conditions and fighting Covid-19, including the refurbishment of  
the senior staff mess and approximately 100 rooms of the existing 
junior and senior quarters, as well as upgrading the football pitch, both 
of which were completed this year. In a bid to improve machine 
availability, the construction of a HEMM washing bay has commenced.

Geology and exploration

The Chama open-pit mine is supported by a JORC-compliant 
Resources and Reserves Statement produced by SRK Consulting 
(UK) Limited (“SRK”) at 31 July 2019. The Competent Person’s 
Report (“CPR”) supports the reporting of mineral resource and ore 
reserve estimates in accordance with the 2012 edition of JORC and 
confirmed a 22-year open-pit Life of Mine Plan (“LoMP”). The 
Resource and Reserve Statements are updated annually by the 
company’s internal competent person for disclosure to the JSE and 
AIM (refer to page 55).
 
The emphasis during the year was to establish geological continuity 
to support the expansion of the F10 section of the Chama pit, with 
drilling probes planned to gather subsurface geological information 
and cross check with the existing exploration data. 

Exploration efforts are being made to develop both the Fibolele and 
Libwente sectors in order to gain further high-level geological 
understanding. Continued assessment of the bulk sampling projects 
in the Libwente sector involved desktop evaluation to support gaining 
a better understanding of the geology and to determine the viability 
of development into a larger-scale mine.

In addition, the geological understanding of the ore body and 
mineralisation was further advanced by using face mapping, 
geophysics and geochemistry data to create an updated geological 
model. The model now includes detailed block modelling, providing 
the geologists and miners with more accurate data to increase the 
efficiency of production.

During 2022, work will commence on the Kamakanga licence with 
the aim of commencing bulk sampling in the latter part of the year, 
adding more diversity to Kagem’s production profile.

Protection services

Protection services continued their focus on surveillance improve-
ments and enhancement technologies, such as reporting systems and 
predictive management software. These technologies, along with  
the set-up of a FLIR thermal camera at the treatment plant area for 
improved surveillance of the expanded stock yard and additional 
CCTV cameras, have considerably enhanced the monitoring 
capabilities at the mine.
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Along with these software and hardware improvements, modifications 
to the CCTV procedures were also implemented which are expected 
to lead to improved reporting and co-ordination of information, 
allowing for transparent and effective review and audit of the security 
operations and responses.

The drone operations continue to serve as a deterrent to intruders 
and allow for enhanced surveillance.

With the improved surveillance technology capabilities, Kagem has 
seen an 8% reduction in intrusions onto the licences during the year.

Health, Safety and En!ironment

The health and safety of employees is not only considered critical to 
the operation but is also ultimately the responsibility of everyone at 
Kagem. The mine continues to operate in a responsible, transparent, 
and safe manner while sticking to the tenets of legitimacy, transparency, 
and integrity as an essential part of health, safety, and the environment 
(“HSE”) policies and Kagem’s commitment to mining safety and 

environmental conservation. A zero-harm (injury-free) culture is the 
aim and efforts can never be overemphasized. 

During 2021, Kagem recorded one lost-time injury (“LTI”) compared 
to none in 2020 and one LTI in 2019.

Kagem has adopted a proactive approach to enhance HSE awareness, 
including hazard identification and risk assessments, training, 
emergency drills, inspections and a roll-out of monthly safety 
themes, that have been incorporated in the day-to-day operations  
of the mine. During the year, Kagem rolled out a series of safety,  
health, environment and quality (“SHEQ”) training sessions, totalling  
888 hours throughout the year, where individuals were trained on the 
Integrated Management System (“IMS”), and also firefighting.

For a number of years Kagem has been working towards full IMS 
implementation. During December 2021 an audit was conducted 
which concluded that Kagem has complied with all facets of the 
implementation of the IMS to the extent that the requirements  
of ISO 9001 !uality Management System, ISO 45001 Occupational 
Health & Safety Management and ISO 14001 Environmental 
Management System have been met. The final certification audit is 
expected to be conducted in March 2022.

Sustainability and Corporate Responsibility (“SCR”)

The sustainability and corporate responsibility activities aim to 
position Kagem in good standing with local communities, as well as 
to ensure that its policies impact positively on people and complement 
Government efforts in reducing poverty levels and suffering among 
the people. Kagem’s approach to community engagement and 
participation is consistent with Government policy. 

Kagem resumed its principal operations in April 2021 after having 
temporarily suspended all but principal operations from March 2020. 
During this period of suspension, Kagem looked to preserve cash  
and consequently the more significant projects were postponed, with 
the focus being to support the local community in the fight against 
Covid-19.

During 2021, the following projects were completed in respect of the 
key facets of education, health and agriculture:

• Education: Kagem built three classrooms, two toilets and two 
staff houses at the Masasa Primary School, provided drums for 
waste disposal to the Chapula Secondary School and donated 
hand sanitising containers to three local schools. In addition, 
Kagem participated in the water sanitation, health, and 
environment (“WASHE”) programmes for the schools, making 
donations of various materials. Contributions included donating 
washing buckets, hand sanitisers and face masks to the District 

Education Board Secretary’s (“DEBS”) office for distribution 
among schools in the Lufwanyama District that are further away 
from Kagem.

• Health: Kagem supported the Lufwanyama District Hospital, 
Nkana Health Centre and District Education with clinical, 
health and hygiene items totalling approximately USD15,000. 
All items were received by the Lufwanyama District 
Commissioner.

• Agriculture: Kagem supported four farming cooperatives of 
Kapila Green Farms, Blessings, Twasanta and Tweende by 
continuing to provide a market for their farm produce and 
engaging with partners such as Kickstart International, an 
organisation that trains small-scale farmers in quality crop 
management and production.

Human resources

Staff welfare activities were focussed on protecting employees from 
Covid-19 and improving social amenities around the workplace and 
employee housing. 

During the year staff members were trained in various fields, including 
SHEQ, medical, human resources, management development and 
team building, engineering, finance, IT and mining. Training sessions 
were conducted by both external and in-house trainers, with 86.6%  
of the workforce being trained at the mine site, and 13.4% being 
trained off-site in Zambia. One Zambian student completed an 
internship in the HR and medical departments.

Kagem pledged scholarships for students in the Schools of 
Engineering and Mining at the University of Zambia and Copperbelt 
University (“CBU”) to develop more coloured gemstone industry-
oriented graduates with good technical and practical knowledge. 
Kagem also witnessed the graduation of one of its CBU sponsored 
students who has since joined Kagem as per the memorandum of 
understanding.

The process of re-opening Kagem’s principal operations was successfully 
achieved through the engagement of the Minister of Mines, Labour 
Commissioner, National Unions and Branch Unions with effective 
communication with the entire workforce and contractors. 
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