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Adherence to Legislative Requirements 

This specialist report has been prepared considering applicable/relevant sections of the Appendix 6 to 

the National Environmental Management Act, 1998 (Act No. 107 of 1998): Environmental Impact 

Assessment Regulations, 2014 (GN R982) which is attached as annexure A. The findings and 

recommendations made in this report are aimed to inform and guide the environmental assessment 

practitioner (EAP) and regulatory authorities during the Environmental Impact Reporting and adjudicating 

process.   

 

Declaration of Independence 

 

I, Mbulaheni Edwin  Maseda, Managing Director of Tshikope Resources (Pty) Ltd declare that this report 

has been prepared  independently  of  any  influence  or  prejudice  as  may  be  specified  by  the Limpopo 

Economic Development Agency or the Musina Makhado Special Economic Zone. 

 

EXECUTIVE SUMMARY 

 

Tshikope Resources (Pty) Ltd has been mandated to conduct a cost benefit analysis (CBA) study of the 
metallurgical cluster of the Musina-Makhado Special Economic Zone (MMSEZ). The main objective is to 
measure net benefits from the project, taking both project and environmental factors into account.  

The Musina-Makhado SEZ is located across the Musina and Makhado local municipalities under the Vhembe 
District Municipality in Limpopo Province. The study has been conducted on the South Site, the site which is 
earmarked for the development of the energy and metallurgical cluster and other associated heavy industries 

The profitability and attractiveness of SEZs to investors is enhanced by the location, synergies with local 
economic activities, the availability of raw materials, large potential markets, the availability of appropriate 
factory space and infrastructure (road and rail) and the potential to run vertically integrated operations. 

The Musina-Makhado site offers the best location and largest economic benefits for the establishment of the 

special economic zone (SEZ) than any other potential in Limpopo province. 

The MMSEZ development estimated to cost approximately R255 billion will generate 21 000 jobs in the first 

5 years of its operation. This will increase to 51 000 jobs in the tenth year of the SEZ’s operation, thereby 

giving rise to a larger impact on Vhembe District Municipality, Limpopo and South African economies. 

The development of the Musina-Makhado SEZ seeks to accelerate mineral  beneficiation and 

industrialisation of the provincial and national economies as well as leading to technology and skills transfer 

in the country. In addition, infrastructure upgrades, including road, rail and water, will have positive spill over 

effects on local communities and thereby contributing to the creation of employment, eradication of poverty 

and inequality and poverty in the area. 
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It is our considered opinion that the scenario of abject poverty and unemployment in the Vhembe District 

and Limpopo Province should be addressed through, amongst others, the implementation of targeted local 

economic development projects, such as the MMSEZ for the benefit of the rural communities. 

      

MITIGATION MEASURES IDENTIFIED TO LIMIT POTENTIAL ADVERSE IMPACTS ON ENVIRONMENT 

 

The implementation of all new green field infrastructure development projects in any area in South Africa 

and across the world, unavoidably disturb the environmental conditions in a particular area. Therefore a 

balance has to be struck between economic development to address poverty, unemployment and inequality 

as well as the need to protect the environment in a sustainable way for the benefit of future generations.  

The MMSEZ’s Metallurgical Cluster development offer benefits to the community that far outweigh the 

mitigated environmental disturbances. It is recommended that the remedial measures indicated hereunder 

be implemented to mitigate potential adverse environmental concerns. 

Chapter 6, Sections 39 to 44 of the NATIONAL ENVIRONMENTAL MANAGEMENT ACT, 1998 (ACT NO. 

107 OF 1998) prescribes the mandatory public participation process.  The success of the MMSEZ is 

dependent on community buy-in and support.  It is recommended that the communities within the SEZ and 

surrounding areas must consulted.  Key stake holder buy-in will ensure success for the implementation of 

the SEZ.  Traditional and local leaders are the custodian of pieces of land and must issue PTO’s.  Whilst the 

political environment within the MMSEZ area is stable, political parties active in the area should also assist 

in maintaining stability in the area to prevent disruption of the industrial operations and related activities. This 

will close the gap on an in depth consideration of social dynamics.   

The proposed Energy and Metallurgical Cluster planned to be established on the South site metallurgical 

factories and associated heavy industrial projects, which include the Coal Power Plant; Coke Plant; 

Ferrochromium Plant; Ferromanganese Plant; Pig Iron Plant; Carbon Steel Plant; Stainless Steel Plant; Lime 

Plant; Silicon-Manganese Plant; Metal Silicon Plant; and Calcium Carbide Plant.  The cluster is essential for 

socioeconomic development and shall contribute to the improvement of local, provincial and national 

economic development. This shall contribute to the achievement of South Africa’s National Development 

Plan 2030 targets.  

The Energy and Metallurgical Cluster processes involve activities that range from exploration, development, 

mineral beneficiation, metal extraction, smelting, refining and reclamation process. In the process of 

extracting the metal values, the activities may produce different type of wastes, such as solid wastes in the 

form of waste rock, dusts, sludges / slags, liquid wastes (waste water and effluents) and gaseous emissions. 

Some of the energy/metallurgical wastes may be disposed of in landfills sites, which may result in 

environmental and health challenges for communities and ecological systems.  

 

Despite the environmental challenges (that may arise if unmitigated) associated with energy, mining and 

metallurgical wastes, the energy and metal extraction industries can be integrated to form a circular economy 

model that promotes zero waste through the recycling and re-use of these waste materials. In other words, 

the different waste streams can in fact be considered as secondary sources of valuable minerals, metals and 

other resources.  
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Remediation activities at metals-contaminated sites usually focuss on the solid-phase sources of metals, 

i.e., contaminated soils, sludges, wastes, or debris. A range of technologies is available in the market for 

remediation of potential metals-contaminated soil and groundwater at MMSEZ’s industrial sites. General 

approaches to remediation of metal contamination include isolation, immobilization, toxicity reduction, 

physical separation and extraction of waste materials. 

Mitigating the effects of such mining, metallurgical, and metal manufacturing processes requires a holistic 

waste management approach that incorporates reduction in the amount of waste produced, in-process 

recycling, and finding new markets and applications in other sectors of the economy. 

Increasing the recycling and re-use of the different types of wastes is a potential panacea to the 

environmental and health challenges posed by these waste streams.  

As per the environment’s “Polluter Pays” principle, the industrial and environmental impact assessment 

licensing conditions/regulations may require the metallurgical cluster and associated heavy industries to 

establish remedial funds to address the potential environmental adverse impacts, depending on the type of 

activities of such heavy industries.  However, the mining sector experience in South Africa and throughout 

the world, demonstrated that the creation of remedial funds on its own, without the enforcement capacity to 

ensure that such industries implement continuous strict remedial measures, will not yield the desired results 

for the protection of the environment.  

To address the remediation compliance gap, it is strongly recommended that remedial measures are planned 

and implemented on annual basis. Such remedial enforcement plans must be incorporated in the risk 

management strategy of the MMSEZ. A dedicated independent audit/inspectorate capacity should be 

created to enforce compliance to the continuous annual remediation requirements by the SEZ’s Energy and 

Metallurgical Cluster and associated heavy industries. 

Environmental management must be integrated, acknowledging that all elements of the environment are 

linked and interrelated. It should be taken into account that the effects of any decisions on all aspects of the 

environment and all people in the environment by pursuing the selection of the best practicable 

environmental options.  It is our view that threatened indigenous trees/plants/animal species within the 

MMSEZ could be relocated to other appropriate areas where they will thrive in their natural habitat. 

Environmental justice must be pursued so that adverse environmental impacts shall not be distributed in 

such a manner as to unfairly discriminate against any person, particularly vulnerable and disadvantaged 

persons. Equitable access to environmental resources, benefits and services to meet basic human needs 

and ensure human well-being must be pursued.  Special measures may be taken to ensure access to local 

jobs by categories of persons disadvantaged through the historical imbalances of the past and unfair 

discrimination in South Africa.  

Furthermore, Biomass Co-firing is a low-cost option for efficiently and cleanly converting biomass to 

electricity by adding biomass as a partial substitute fuel in high-efficiency coal boilers. It has been 

demonstrated, tested, and proved in all boiler types commonly used by electric utilities. There is little or no 

loss in total boiler efficiency after adjusting combustion output for the new fuel mixture. This implies that 

biomass combustion efficiency to electricity would be close to 33%-37% when cofired with coal. Extensive 

demonstrations and tests also confirmed that biomass energy can provide as much as 15% of the total 

energy input with only feed intake system and burner modifications. The opportunities for biomass cofiring 

could be beneficial for this project as the coal fired PowerStation is responsible for a significant portion of 

generating capacity. Biomass Cofiring biomass with coal offers several environmental benefits. Cofiring 

reduces emissions of carbon dioxide, a greenhouse gas that can contribute to the global warming effect (see 
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Figure 16). Also, biomass contains significantly less sulphur than most coal. This means that cofiring will 

reduce emissions of sulphurous gases such as sulphur dioxide that will then reduce acid rain. Early test 

results with woody biomass cofiring showed a reduction potential as great as 30% in oxides of nitrogen, 

which can cause smog and ozone pollution. 

Alternative Methods for Carbon Capture can also be implemented to reduce air pollution. Like other plants, 

algae take in carbon dioxide during photosynthesis. In order for algae to thrive CO2, light, and water are 

required. Resources required for algae cultivation including CO2, nutrients, and water comprise greater than 

one-third of the cost of producing algal biofuels. Meanwhile, gaseous, thermal, and water waste streams are 

often financial and environmental burdens on industrial CO2 emission point sources. Integrating algae 

cultivation systems into industrial plant operations has the potential to valorize waste streams, synergistically 

reducing costs for both algal cultivation and waste stream mitigation.   In the case of the MMSEZ, the 

metallurgical cluster will generate some portion of wastewater during its industrial processes and the coal 

fired power station will produce both effluent and CO2 emissions.  The use of algae for carbon capture if 

proven to feasible could potentially help to mitigate carbon emissions as well as provide an industrial use for 

the wastewater from the metallurgical processes and power station. 

 

RECOMMENDATION 

 

In view of the summary of findings in Section 8 and remediation measures listed in paragraphs 9.1 to 9.7 of 

this report, the Cost Benefit Analysis study specialist concludes that the MMSEZ metallurgical cluster and 

associated heavy industries should be implemented. The project will create local jobs and address the socio 

economic conditions in the Vhembe District and Limpopo Province. 

The benefits of the project to the poor rural community of Vhembe District and Limpopo Province far outweigh 

the potential/perceived adverse impact to the environment.   The MMSEZ project will also attract foreign 

direct investment and job creation in the area.  The migration of job seekers from rural areas to the main 

cities of the country is unsustainable and does not promote local economic development. Therefore the 

project will minimise poverty, unemployment and inequality in the northern region of the country. 
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Musina-Makhado Special Economic Zone 

1. Introduction 

Tshikope (Pty) Ltd has been mandated to conduct a Cost Benefit Analysis (CBA) 

study of the metallurgical cluster and related heavy industrial operations of the 

Musina Makhado Special Economic Zone (MMSEZ).   

1.1. Objective 

The main objective of the study is to measure net benefits from the MMSEZ 

project, taking both the project and environmental factors into account. 

1.2. Terms of Reference 

The terms of reference for the CBA study includes but is not limited to the 

following: 

(a) Adherence to compliance with Annexure 6 of the EIA Regulations, 2014 (as 

amended) throughout the study. 

(b) Description of the economic status quo and surrounding districts of the 

Municipalities of Musina, Makhado (formally know asLouis Trichardt, and 

townships closest to the proposed MMSEZ. 

(c) Assessment of the potential economic impact of the site alternative on 

each of the abovementioned towns. 

(d) Assessment of the net economic (metallurgical) impact on each of the 

above-mentioned towns and on the Provincial and National economy. 

(e) Assessment of any potential impacts on the businesses of each of the 

abovementioned towns that may result from the proposed MMSEZ. 

(f) Assessment of the cost-benefit analysis for the metallurgical industry for 

proposed MMSEZ from coal to product. 

(g) Assessment of the possible economic effect of the MMSEZ on other 

industries of similar nature throughout South Africa and especially 

Limpopo Province. 

(h) Summary of the findings as they apply to each town, metallurgical cluster, 

and process flow. 

(i) Identification of mitigation measures to limit negative economic impacts 

and discussion of the effectiveness of these measures. 

1.3. Project Background 

The South African Government seeks to transform the economy into a globally 

competitive industrial economy, built on the full potential of all citizens and 

regions. One of the critical tools for accelerating the country’s industrial 

development agenda is on the Special Economic Zone Programme, which was 

mandated by the SEZ Act, proclaimed in February 9, 2016. The SEZs are a tool 

to help 

(i) promote industrial agglomeration; 

(ii) build the required industrial infrastructure; 
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(iii) promote coordinated planning among key government agencies and 

the private sector; and 

(iv) guide the deployment of other necessary development tools.  

 

The proposed Musina/Makhado SEZ primarily comprises two geographical 

locations that address unique industrial clusters. The site in Musina targets the 

light industrial and agro-processing clusters, while the Makhado site is a 

metallurgical/mineral beneficiation complex. A third site has been identified to 

target the petrochemical industries. The SEZ is strategically located along the 

N1 North-South route into the Southern African Development Community 

(SADC), very close to the border between South Africa and Zimbabwe. It forms 

part of the Trans-Limpopo Spatial Development Initiative (SDI) and has been 

developed as part of greater regional plans to unlock investment and economic 

growth and address the development of skills and employment. Newly built 

infrastructure enables full utilisation of the area’s unique combination of 

mineral endowments and supports industries in the full-value chains for mineral 

beneficiation, agro-processing and light industrial manufacturing. The strategic 

location of the SEZ and its close proximity to the main land based route into the 

SADC and the African continent, together with supporting incentives and a good 

logistics backbone, will make it the location of choice for investment in the 

mineral beneficiation, agro-processing and petrochemical industries. 

The proposed Musina-Makhado SEZ is located across the Musina and Makhado 

local municipalities which fall under the Vhembe District Municipality in the 

Limpopo Province. The nearest towns are Makhado (located 31 km south) and 

Musina (located 36 km north) of the proposed SEZ site. MMSEZ is made up of 

two sites, namely North and South sites, hosted by two municipalities. This 

study will be conducted on the South Site, the site which is earmarked for the 

development of the energy and metallurgical cluster and other associated 

heavy industries. Among the targeted industrial projects are:  

 Coal Power Plant 

 Coke Plant 

 Ferrochromium Plant 

 Ferromanganese Plant 

 Pig Iron Plant 

 Carbon Steel Plant 

 Stainless Steel Plant 

 Lime Plant 

 Silicon-Manganese Plant 

 Metal Silicon Plant 

 Calcium Carbide Plant 

These were initially intended to be established across eight farms, totalling 

approximately 8000 hectares.  The footprint of the SEZ was subsequently 

revised down to 3000 hectares in order to avoid environmentally sensitive areas 

and reduce the environmental impact of the SEZ.  The metallurgical cluster of 

the MMSEZ will comprise of an offering of mixed land uses and infrastructure 
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provision to ensure the optimal manufacturing operations and other heavy 

industries to produce energy, iron and steel.   

 

 

 

Figure 1 - Musina-Makhado SEZ National Locality Map (Delta Built Environment Consultants 
(Pty) Ltd, 2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 -  Musina-Makhado SEZ locality (Delta Built Environment Consultants (Pty) Ltd, 2019) 
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Figure 3 - Musina-Makhado SEZ study area map (Delta Built Environment Consultants (Pty) Ltd, 
2019) 

Figure 4 - Energy and Metallurgical Cluster Layout (Source: IX Engineers 2020) 
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1.4. Purpose 

The purpose of the study is to conduct a cost benefit analysis (CBA) study of the 

metallurgical cluster of the SEZ.  

1.5. Methodology 

A study detailing the economic rationale for the establishment of the Musina-

Makhado (MM) metallurgical cluster within the Special Economic Zone (SEZ) 

was conducted by Mintek in 2020. Another Socioeconomic Impact Assessment 

was also provided by Demacon as part of the EIA process for MMSEZ. Both 

reports are included as reference to the Specialist Studies accompanying the 

EIA report.   Based on the Socio-economic impact of the metallurgical Cluster 

and related services, Tshikope Resources (Pty) Ltd has taken the approach of a 

qualitative cost benefit analysis for the purposes of this study.  This is an 

alternative to a conventional cost-benefit analysis. It involves a cost-benefit 

analysis, monetising as many of the project’s impacts as possible. The other 

impacts are quantified using numerical values. If the impacts cannot be 

evaluated in quantitative terms, their relative importance is estimated in 

qualitative terms. A qualitative CBA is useful when seeking information on the 

project rather than comparing alternatives. Since not all of the variables are of 

the same value a qualitative analysis provides insight into the value of the 

project in cases where a no-go alternative has been identified. 

1.6. Sources Used 

This CBA report relies on secondary data and tertiary data for the purposes of 

conducting the study.   These secondary sources are based on or about the 

primary sources. These sources are articles and books in which authors 

interpret data from another research team's primary data. The tertiary sources 

summarize or synthesize the research in secondary sources. These sources 

include textbooks and reference books. For a complete list of sources see the 

Reference section in this report. 

1.7. Limitations of the Model 

This study was a desktop study conducted over a period of three weeks. There 

were Gaps in primary project data describing the benefits, and costs of 

interventions is the most notable limitation. The comprehensiveness and 

quality of evidence about the project inputs, activities and impacts varies. This 

study relies heavily on secondary and tertiary data derived from the Statistics 

South Africa Census information.  Although the 2016 Community Survey update 

to the Census was used where possible, some of the information used was 

derived from the 2011 Census.   
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The project’s impact on economic equity is covered in the Socioeconomic 

Impact assessment report. The financial information related to the capital 

investment was based on estimates from the Socioeconomic Impact 

Assessment report and the Economic Rationale for the Establishment of the 

Energy and Metallurgical Cluster/Complex in the Musina-Makhado SEZ 

(MMSEZ).  While  this cost benefit analysis study  does  take  social,  economic  

and  environmental  issues  into consideration through the inclusion of 

externalities, it does include the value the community attaches to the potential 

loss of a natural asset (if unmitigated), as could for instance  potentially be  done  

through  direct  approaches  such  as  the  Contingent Valuation Methods (CVM) 

where the community is surveyed directly.  These approaches are however still 

relatively unexplored in South Africa and pose their own shortcomings in 

determining the value of natural resources. 

 

1.8. Model Assumptions 

This study is based on the following Input Assumptions: 

 Capital Investment 225 Billion ZAR 

 SEZ Footprint  Approximately 3000 Ha 

 Power Plant (Coal) 1320 MW 

 Coke Plant  5 mtpa 

 Ferrochromium Plant  3 mtpa 

 Ferromanganese Plant 1 mtpa 

 Pig Iron Plant   6 mtpa 

 Carbon Steel Plant  2 mtpa 

 Stainless Steel Plant  4 mtpa 

 Lime Plant   8 mtpa 

 Silico-Manganese Plant  0.5 mtpa 

 Metal Silicon Plant  0.3 mtpa 

 Calcium Carbide Plant  0.3 mtpa 
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2. BACKGROUND OF MUSINA-MAKHADO SPECIAL ECONOMIC ZONE 

 

 

 

 

 

 

 

 

 

 

 

 The Musina area is identified as a rural service point by the NSDF, whilst the 
Makhado area is identified as an urban growth point. 

 
 The role of the Makhado area is to be an urban-rural anchor providing 

essential social economic services to surrounding rural communities. Linkages 
should be promoted to encourage accessibility. 

 
 The Musina and Louis Trichard towns are identified as provincial growth 

points by the local and provincial spatial development frameworks. 
 

 The N1 highway is considered the primary corridor for both host 
municipalities and aligns to future investment expectations related to 
logistics and industrial development. 

 
 The Musina host municipality is home to the logistics section of the Musina-

Makhado SEZ. The Limpopo Eco-Industrial Hub is also planned north of the 
Musina town in order to link logistics and international trade to the proposed 
hub. 

 
 The housing backlog in the host municipalities is in excess of 16 000 

households. The host municipalities are not accredited to implement subsidy 
housing projects thus backlogs are dependent on provincial planning, funding 
and implementation.

Figure 5 - Artist impression of the MMSEZ. Image supplied by Limpopo Economic Development 
Agency (LEDA 2021) 
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3. DESCRIPTION OF THE CURRENT ECONOMIC STATUS QUO 

3.1. Limpopo Province 

According to the 2021 Limpopo Socioeconomic Review by Provincial Treasury, 

the Limpopo provincial economic growth rate has been in a downward sloping 

trajectory since 2011. The provincial economy has recorded two consecutive 

contractions from 2.2 percent in 2017 to 0.5 percent in 2018 and further 

declined to a marginal -0.1 percent in 2019. 

 

 

 

 

 

 

 

 

 

 

The composition of the provincial economy is such that the primary sector and 

the tertiary sector are the largest sectors driving the provincial economy. 

Mining (29.1 percent) and Community Services (23.7 percent) contribute a 

total 52.8 percent to the local economy. The provincial mining sector still 

contributes a significantly noticeable share of 26.3 percent of the national 

mining output, while Community services contributes 7.4 percent to the 

output for the sector on national level. 

 

 

 

 

 

 

 

 

 

 

Figure 6 - GDP Average annual growth (Constant 2010 Prices) (Source: Limpopo Provincial 
Treasury/IHS Global Explorer) 

Figure 7 - Sector's Share of Regional Total and Region's Share of National Total (Source: IIHS 
Regional Explorer/Provincial Treasury 2019) 
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The location quotient is used as a method of quantifying the level of 

concentration a particular industry is in a region as compared to the nation. In 

Limpopo, the location quotient confirms that the local economy is 

concentrated by the mining sector and the dominance is growing year by year 

from 2.9 in 1999 to 3.4 in 2019. Therefore, the mining sector seems to 

represent a competitive advantage for the Limpopo economy. This provides 

an opportunity for Limpopo to take advantage of the possibilities of adding 

value to the province’s natural resources to drive economic development 

through beneficiation activities such as those proposed for the MMSEZ’s 

metallurgical cluster. This reasoning is the basis of a growing policy focus on 

mineral beneficiation which involves improving the economic value of a 

mineral by turning it into a final or intermediate product. 

 

 

 

 

 

 

 

 

 

 

 

 

3.1. Vhembe District 

Vhembe District (Musina, Thulamela, Makhado, and Collins Chabane) is ideally 

positioned for easy access to a few essential African markets. The proximity 

to Zimbabwe, Mozambique and Botswana provides investors with a powerful 

platform from which to access the South African region. To contribute as well 

as benefit from the New Partnership for Africa's Development.  

 

 

 

 

 

 

Figure 8 - Location Quotient (Source: IHS Regional Explorer/Provincial Treasury 2019) 
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The Vhembe District Municipality economy has been underperforming by way 

of negative growth trajectory since 1997, like the performance of the Limpopo 

region/province. The subdued economic growth can be associated with 

adverse commodity prices, increasing operating expenses for mines and the 

El Nino climate phenomenon that farmers are still recovering from.  Figure 10 

below demonstrates that the Vhembe District is the lowest contributor to 

growth in the Limpopo Province. 

 

 

Figure 10 - District Contribution to Province Production (Demacon 2010) 

 

 

MOPANI ; 4,3

VHEMBE; 2,5

CAPRICON; 
3,5

WATERBUR
G; 4,5

DISTRICT CONTRIBUTION TO PROVINCE PRODUCTION

Figure 9 - Vhembe District Locality Map (Source: Vhembe District Municipality 2020) 
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The Vhembe District Municipality has a low economically active population of 

about 24%, with an employed economically active of 61.7%. Notable is the 

integration of skills profile that holds 26.2% of skilled occupations.  The district 

also holds 40.2% of Semi-skilled occupations and 33.6% low-skilled 

occupations. All these have contributed to the high unemployment levels in 

the Vhembe District. The concern is that instead of the unemployment 

decreasing, it is increasing.  

Vhembe District is predominantly comprises of a young population with 

74.99% of the population being at 35 years of age and below. Much of the 

population are at a good age to be trained and acquire the skills necessary for 

the development of the economy.  

The Vhembe district municipality is characterised and or dominated by 

mining, finance, trade, community services and with agriculture, construction, 

electricity and transport form the other parts of the economics activities. 

Based on 2019 data, the community services sector in the Vhembe district is 

the largest accounting for 33% of the total GVA of the district economy. The 

sector that contributes the second most to the GVA is finance sector at 18%, 

followed by trade (17%). The sectors that contribute the least to the economy 

are agriculture and manufacturing with a contribution of 3% each of the total 

GVA. 

 

 

 

 

 

Figure 11 - Vhembe District Municipality Total Area Map (Source: Vhembe Municipality) 
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The primary sector in the district consists of two broad economic sectors, 

mining and the agriculture.  Figure 13 below depicts the average growth rate 

in the GVA for these sectors in Vhembe from 2008 to 2018. 

 

 

 

 

 

Figure 12 - GVA-R Sectorial Composition (Source: IHS Regional Explorer 2019) 

Figure 13 - GVA by Primary Sector (Source: IHS Markit Regional Explorer 2019) 
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4. ASSESSMENT OF POTENTIAL ECONOMIC IMPACT OF SITE 

ALTERNATIVE ON EACH OF THE TOWNS 

4.1. Suitability of Musina Makhado Towns 

The Musina Makhado municipal area have been identified as the most 
suitable site for the SEZ,  as such the EIA report does not have any 
alternative sites which were investigated or assessed in terms of the 
social, economic or environmental aspects. As discussed and confirmed 
with the Vhembe District/MMSEZ officials during the consultation 
meeting of 11 June 2021, the designation only utilised the Musina-
Makhado SEZ (MMSEZ) site. Mintek have also undertaken an Economic 
Rationale study, where they assessed Musina Makhado municipal sites 
based on their economic importance. The establishment of the 

energy and metallurgical complex in the Musina-Makhado sites is 
found to be economically viable. 
 
If the MMSEZ development does not go ahead, the continuation of the overall 
current status quo of poverty, unemployment and inequality in the Vhembe 
District shall persist. It is our considered opinion that maintaining such adverse 
and poor economic status of rural communities in South Africa is 
unsustainable and cannot be justified. The following will thus arise if the 
project is not implemented:  

 Designation will have to be repealed and the SEZ not developed as 

envisaged.   

 The economic growth of the region will not benefit from an extensive 

industrial and manufacturing cluster and the direct investment and 

job creation associated with the cluster. 

 The region will lose its opportunity to diversify its predominantly 

mining economy. 

 No employment from the SEZ will be created and the region will 

continue to have a high level of poverty, unemployment and 

underdevelopment.  

 The current state of the environment will largely remain in its current 

condition and the surrounding land uses will remain undisturbed.   

 Coal and other minerals of the region will continue to be mined and 

exported for beneficiation in other regions or locations, thereby 

contributing to unemployment in the region.   

 The environmental consequences of the beneficiation process will be 

transferred to other regions or locations, which is unsustainable. 

Musina/Makhado are predominantly rural towns, whose poor local 

economies are largely based on agriculture and to some extent limited mining 

operations. It is therefore our considered opinion that the above scenario of 

abject poverty and unemployment in Musina/Makhado towns, Vhembe 

District and Limpopo Province should be addressed through, amongst others, 

the implementation of targeted local economic development projects, such 

as the MMSEZ, which will bring in direct foreign investment and job creation 

for the benefit of the rural communities. 
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4.2. Adverse Effects of Outward Migration on Rural Areas Due to Lack of 

Employment Opportunities 

According to information published by the Limpopo Provincial Treasury 

Department using 2017 data collected from Stats SA, Inter-provincial, as well 

as international migration patterns, significantly influence the provincial 

population numbers and structures in South Africa as a whole. Limpopo, 

Gauteng and Western Cape received the highest number of migrants for all 

periods. The Eastern Cape and Gauteng experienced the largest number of 

outflow of migrants. Limpopo province recorded the second highest negative 

net migration of 138 thousand second to Eastern Cape at 324 thousand. In 

2017, Limpopo experienced out-migration of 417 000 compared to the in-

migration of 278 000: Net Migration of -138 000. It was noted that a bulk of 

the migrants were the youth between the ages of 15 – 29 years of age. This 

category of people are possibly people with qualifications but failing to secure 

jobs in the province and others may be none economically active people 

looking for education opportunities outside the province. 

 

 

 

 

 

 

 

 

The data in below supports the theory that migration in most cases is always

 motivated by ones desire to economically grow and develop through the 

search of economic opportunities, hence this is always the major  factor 

encouraging people to engage in migration.  

 

 

 

 

 

 

 

 

  

Table 1 - Estimated Migration Steams 2016-2021 (Source: StatsSA) 

Table 2 - Reasons for Moving from Limpopo (Stats SA CS 2016) 



  

25 
 

 

  

 

 

 

 

 

 

 

 

 This migration of people is of concern as it deprives rural areas like the 

Vhembe district in Limpopo of skilled people who can work effectively to 

contribute to development in the region. Rural areas lose the scarce and 

critical skills that further exacerbate underdevelopment and poverty in rural 

areas as there are no human resources with adequate skills and knowledge to 

contribute towards development and growth (Shezi, 2013: 112). The loss of 

skilled people is by far the negative impact that rural-urban migration results 

in. 

Outward migration from the Vhembe district and in particular Musina and 

Makhado reduces the regions availability of skilled professionals to work on 

developmental projects such as the MMSEZ.  Without developments like the 

MMSEZ in rural areas the notion that better working conditions are only found 

in major cities will further be perpetuated and as a result entice unskilled 

people to migrate.  

The increase of rural migration also results in the underutilisation of 

resources, if rural people remain behind and work together to contribute 

towards development, rural areas would develop and grow, however when 

they migrate, they migrate with their knowledge and technical know-how 

hence the resources meant for rural development may be under-utilized as 

there are no people to effectively use them. (Ghatak,1995:54-55). 

In terms of total area, the Gauteng province is the smallest province in South 

Africa, however it is the most populated in the country, this population is 

driven by migration of people from other parts of the country that perceive 

that there is greater potential for economic opportunity and personal growth 

Todes et al (2010: 331-348). However, while the development of Gauteng has 

been welcomed, its rapid development has resulted in a significant population 

increase, which has led to an increase in crime and placed significant pressure 

on government resources. Kollamparambil, (2017: 12) states that the  

 

Table 3 – Reasons for Moving for Limpopo Population by District 
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economic inequality between provinces in South Africa will continue to 

contribute to the inflow on people to Gauteng. The increase in people will 

strain government resources as the provisional government will have to cater 

for an increased population, which will to some extent impact of the 

effectiveness of serviced delivery. 

The increase in rural urban migration has already strained the provision of 

housing services in cities like Johannesburg, and Cape Town and surely the 

continuous influx of people will put cities under severe pressure to 

accommodate the increase in population (Wakefield, 2015).  Traffic 

congestion will also be problematic to manage, as more and more people 

migrate to cities, there is a high probability of vehicle congestion as people 

will purchase automobiles. 

Without sufficient and adequate investments in rural development, South 

Africa continues to witness an increase in rural-urban migration. 

Unfortunately, because of economic inequality within the country, provinces 

like Gauteng and Western Cape will undoubtedly continue to witness an 

increase in the inflow of people, mainly seeking employment opportunities.  
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5. ASSESSMENT OF NET ECONOMIC (METALLURGICAL) IMPACT ON THE 

PROVINCIAL AND NATIONAL ECONOMY 

5.1. Economic Impact on the Vhembe District and Limpopo Province 

The Musina-Makhado SEZ site is well suited and desirable for the 

establishment of energy and metallurgical complex. The Demacon 

Socioeconomic Impact Assessment Study (2019) estimated that the 

development of the R255 billion (at current R/$ exchange) Musina-Makhado 

SEZ will have the following socio- economic impacts: 

 

 

According to the same socioeconomic impact study drafted by Demacon for 

this project, the establishment of the Musina-Makhado SEZ will increase the 

gross value added (GVA) of Limpopo province, Vhembe District Municipality, 

Musina and Makhado Local Municipalities as indicated in Table 5 below. The 

development of the Musina-Makhado SEZ will increase the GVA of Limpopo 

province by approximately R9.5 billion. 

 

 

 

 

Figure 14 - Highlight of Potential Economic Impact 
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Table 4 - MMSEZ Gross Value Add (GVA) 

 

The GVA for Vhembe District will increase by R1.1 billion. This indicates that 

the manufacturing in Vhembe District add more value compared to other 

districts in the province. The GVA for Musina and Makhado Local 

Municipalities will increase by R116 million and R703 million, respectively. 

The SEZ and its intended operations are positioned to play a substantial role 

in the growth and diversification of the Limpopo economy by introducing 

mineral beneficiation in the metals and ferro-alloys industries (an industry 

that is limited in the province). The SEZ is also set to become the first special 

economic zone of the province and is ideally positioned to agglomerate 

supportive and down-stream industries into the local markets.  

6. ASSESSMENT OF POTENTIAL IMPACTS ON THE BUSINESSES IN THE 

TOWNS / REGION 

6.1. Urbanisation and Increased Economic Activities in the Area 

Increased economic activity in an area previously stricken by lack of 

development can yield both expected and unexpected results.  Successful 

SEZs have often led to urbanization in surrounding areas.  For example, China’s 

first SEZ in Shenzen has grown from a small village before the establishment 

of the SEZ to a city of 10 million people. This effect is primarily driven by a 

growing concentration of investment activity and labour in SEZ areas, which 

has led to the development of residential areas and supporting services 

(Bondonio and Greenbaum 2007).  

The phenomenon of urbanization, is playing out across the globe and has 

implications for agriculture, the environment, politics and energy use. 

Urbanization also has an exponential impact on new businesses. It creates  
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new markets that are fairly concentrated and often contain consumers who 

have dramatically higher levels of income, which makes them more likely to 

spend in the areas in which they reside. 

Urbanization affects many aspects of human life. Businesses, and in particular 

new businesses, see some of its most beneficial effects. People who move to 

cities often have much higher incomes than traditional rural labourers such as 

farm workers, so as urban populations increase, inhabitants will look for 

places to spend their money on durable goods, like homes and furniture, and 

discretionary purchases, like clothes and electronics. New businesses can 

often take advantage of this trend even better than established competitors 

if they are nimble enough to cater to the fluctuating preferences of these new 

classes of people. 

On the downside, public infrastructure such as roads can experience 

tremendous strain as a result of unsustainable urbanization. The increasing 

affluence of inhabitants can lead to an exponential increase in urban 

households owning cars.   The challenge is that road infrastructure does not 

typically increase in proportion to the rising number of cars travelling on it, 

resulting in traffic congestion as well as increased road maintenance. Heavy 

traffic has a range of negative economic consequences, including greater fuel 

expenses, delays in the movement of goods and services, and decreased 

employee productivity.  All of these aspects can potentially impact the 

businesses in the region. 

7. ASSESSMENT OF COST-BENEFIT ANALYSIS FOR THE METALLURGICAL 

INDUSTRY 

This cost-benefit analysis applied the CBA principles to the MMSEZ project 

given its impact of the natural environment as an indirect consequence. Figure 

15 below gives an overview of the areas that were considered during a CBA 

study. 

 

 

 

 

 

 

 

 

 

 

Figure 15 - CBA Principles (Source: OECD 2020) 
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7.1.  Capital Investment for MMSEZ 

The Musina-Makhado SEZ is estimated to cost between ten billion and fifteen 

billion USD to develop, and it will take 15 years to complete its construction 

with an anticipated operational lifespan of 80 years.  The Musina-Makhado 

SEZ is expected to contribute significantly to the transformation 

and industrialisation of the provincial and the country’s economies through 

attraction of Foreign Direct Investment (FDI), advancement of mineral 

beneficiation strategy, employment generation, production and export 

of value-added products. Anchored on the investment pledges of over $15 

billion (approximately R225 billion at current R/$ exchange rate) from Chinese 

investors, the Musina-Makhado SEZ will accelerate industrial diversification 

through the establishment of a metallurgical and energy complex.    In a study 

conducted by Mintek, South Africa’s national mineral research organisation 

and one of the world’s leading technology organisations specialising in 

mineral processing, extractive metallurgy and related areas, it was estimated 

that The Musina-Makhado area offers the best location and provides the 

largest economic benefits than other potential sites in Limpopo province. 

7.2. Assessment of Economic Effect of the MMSEZ on Other Industries 

The Musina Makhado SEZ metallurgical zone is being established to have 

positive effects at local, provincial and national levels as an energy 

metallurgical special economic zone.  It has been established in accordance 

with the South Africa's Special Economic Zone legislation and approved by the 

South African government. It enjoys the tax incentive provided to South Africa 

special economic zones, also enjoys all the preferential treatments in polices 

that the South African government provided to encourage foreign direct 

investment.  Around the SEZ there are open pit coking - coal mines, with a 

deposit of more than 10 billion tons. South Africa has more than 83% of the 

world’s chrome resource and more than 81% of the world manganese 

resource, high - grade vanadium resources rank first in the world. There are 

also other abundant mine resources as raw materials for making stainless 

steel, such as iron ore, silicon ore, nickel ore and limestone, etc. Through the 

SEZ run the national railway, highway as well as power supply grid. The SEZ is 

500 kilometres away from Port of Maputo, Mozambique. Limpopo River is 30 

kilometres away from the SEZ which is an important water source for the SEZ.  

The table below lists the products to be produced in the metallurgical cluster 

within the SEZ. 
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Product Composition and Uses 

Calcium Carbide Calcium carbide, also known as calcium acetylide, is a 
chemical compound with the chemical formula of CaC2. Its 
main use industrially is in the production of acetylene and 
calcium cyanamide.  Applications of calcium carbide include 
manufacture of acetylene gas, and for generation of 
acetylene in carbide lamps; manufacture of chemicals for 
fertilizer; and in steelmaking. 

Carbon Steel Carbon Steel is a steel alloy where carbon is the main alloying 
element. Typically, Carbon Steel contains up to 2.0% carbon 
by weight, along with a variety of other alloying elements, 
such as manganese or silicon, depending on the desired 
attributes and physical properties.  Also called mild steel, it's 
commonly used structurally in buildings and bridges, axles, 
gears, shafts, rails, pipelines and couplings, cars, fridges and 
washing machines. High carbon steel has a much better 
tensile strength, used to make cutting tools, blades, 
punches, dies, springs and high-strength wire. 

Coke Coke is a grey, hard, and porous fuel with a high carbon 
content and few impurities, made by heating coal or oil in 
the absence of air—a destructive distillation process. It is an 
important industrial product, used mainly in iron ore 
smelting, but also as a fuel in stoves and forges when air 
pollution is a concern. 

Ferrochromium Ferrochrome, or ferrochromium (FeCr) is a type of ferroalloy, 
that is, an alloy of chromium and iron, generally containing 
50 to 70% chromium by weight. Ferrochrome is produced by 
electric arc carbothermic reduction of chromite. High carbon 
ferrochrome is used in the manufacturing of ball-bearing 
steels, tool steels as well as other alloy steels. Apart from 
making stainless steel, low carbon ferrochrome is also used 
in the manufacturing of acid-resistant steels. 

Ferromanganese Ferromanganese is a ferroalloy with high manganese 
content (high-carbon ferromanganese can contain as much 
as 80% Mn by weight). The oxides undergo carbothermal 
reduction in the furnaces, producing the ferromanganese. 
Ferromanganese is used as a deoxidizer for steel. 

Lime Lime is a calcium-containing inorganic mineral composed 
primarily of oxides, and hydroxide, usually calcium oxide 
and/ or calcium hydroxide. It is also the name for calcium 
oxide which occurs as a product of coal-seam fires and in 
altered limestone xenoliths in volcanic ejecta.  Various forms 
of lime are used in environmental, metallurgical, 
construction, and chemical/industrial applications, and 
more.  The fastest growing use of lime is in environmental 
applications, where lime is used to comply with air, drinking 
water, wastewater, and solid waste regulations. 
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Pig Iron Pig iron is a solid form of hot metal, obtained from iron ore 
or scrap recycling, and it is processed with blast furnace or 
electric arc furnace. Pig iron is used as a raw material for iron 
steel making. 

Silicon Manganese Silicon Manganese is an alloy of manganese, silicon and iron. 
It is a cost- effective blend of manganese and silicon and is 
normally the product of choice for steel manufacturers. It is 
consumed in all steel products and used in higher quantities 
in 200 series stainless steel, alloy steel and manganese steel. 

Silicon Metal Silicon metal (symbol Si), in its pure form, is a grey 
metallically lustrous metalloid element. Silicon is used 
mainly in the manufacture of silanes and silicones, as a 
“hardener” or alloying element to produce aluminium alloys, 
and in the manufacture of micro-processors and solar cells. 

Stainless Steel Like all other kinds of steel, stainless steel is made primarily 
from iron and carbon in a two-step process. What makes 
stainless steel different is the addition of chromium (Cr) and 
other alloying elements such as nickel (Ni) to create a 
corrosion-resistant product. 

Table 5 - Products Produced in Metallurgical Cluster 

The composition and uses of the products that will be produced in the 

metallurgical cluster have been listed in the table above in order to 

demonstrate the value chains that these products stand to have a positive 

impact on in the country.  In 2011 the Department of Mineral Resources (now 

the Department of Mineral Resources and Energy) established a Beneficiation 

Strategy for the country.  The beneficiation strategy is aimed at providing a 

strategic focus for South Africa's minerals industry in terms of developing 

mineral value chains and facilitating the expansion of beneficiation initiatives 

in the country, up to the last stages of the value chain.  Beneficiation remains 

a potential significant contributor to the survival and sustainability of the 

country’s mining industry.  The South African mining sector has undergone a 

noteworthy transformation from largely exporting raw minerals to the 

establishment of value-addition facilities (mineral processing and 

manufacturing). This has resulted in increased revenues from the ferrous and 

non-ferrous mineral sectors.  

As the entire value chain of a product back to the raw materials involves some 

aspect of a carbon footprint, it is reasonable to assume that local beneficiation 

of raw materials mined in South Africa will assist in reducing the global carbon 

footprint of the end product. 
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In addition to the National Beneficiation Strategy, the revised Preferential 

Procurement Policy Framework Act (PPPFA) regulations which came into 

effect on the 7 December 2011 empower the Department of Trade and 

Industry (the dti now DTIC) to designate industries, sectors and sub-sectors 

for local production at a specified level of local content. 

The following industries, sectors and sub-sectors have so far been designated 

for local production with minimum local content thresholds.  

Industry/sector/sub-sector Minimum threshold for local content 

Buses (Bus Body) 80% 

Steel Power Pylons, 
Monopole Pylons, 
Steel Substation Structures, 
Powerline Hardware, 
Street Light Steel Poles, 
Steel Lattice Towers 

100% 

Rail Rolling Stock 65% 

Set Top Boxes (STB) 30% 

Furniture Products:  

 Office Furniture 
 School Furniture 
 Base and Mattress 

 85% 
 100% 
 90% 

Solar Water Heater 
Components 

70% 

Electrical and telecom 
cables 

90% 

Valves products and 
actuators 

70% 

Residential Electricity 
Meter : 

 

 Prepaid Electricity 
Meters 

 Post Paid Electricity 
Meters 

 SMART Meters 

 70% 
 70% 
 50% 

Working Vessels/Boats (All 
types): 

60% 

 Components  10% – 100% 

Conveyance Pipes 80% – 100% 
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Transformers and Shunt 
Reactors: 

 

 Class 0 
 Class 1 
 Class 2 
 Class 3 
 Class 4 

 90% 
 70% 
 70% 
 45% 
 10% 

 Components and 
conversion activities 

 50% – 100% 

Solar PV Components:  

 Laminated PV Modules 
 Module Frame 
 DC Combiner Boxes 
 Mounting Structure 
 Inverter 

 15% 
 65% 
 65% 
 90% 
 40% 

Two Way Radio Terminals 
and Associated Equipment: 

 

 Portable Radio 
 Mobile Radio 
 Repeater 

 60% 
 60% 
 60% 

 Components  20% – 100% 

Rail Signaling:  65% 

 Components  40% – 100% 

Wheely Bins: 100% 

Fire Fighting Vehicle 30% 

 Crew Cabin 
 Super Structure 
 Assembly 

 100% 
 100% 
 100% 

Steel Products and 
Component for 
Construction 

 

Steel Value-added Products 
 Fabricated Structural 

Steel 
 Joining/Connecting 

Components 
 Frames 
 Roof and Cladding 
 Fasteners 
 Wire Products 

 100% 
 100% 
 100% 
 100% 
 100% 
 100% 
 100% 
 100% 
 100% 
 100% 
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 Ducting and Structural 
pipework 

 Gutters, downpipes & 
lauders 

  
Steel Value-added Products 

 Plates 
 Sheets 
 Galvanised and Colour 

Coated Coils 
 Wire Rod and Drawn 

Wire 
 Sections 
 Reinforcing bars 

 100% 
 100% 
 100% 
 100% 

Pumps, Medium Voltage 
(MV) Motor and Associated 
Accessories 

70% 

 Casting or Frame 
Fabrication 

 Fabrication and 
winding of the Rotor 
Core 

 Accessories 
 Assembly and testing 

of the fully-built unit 

 100% 
 100% 
 100% 
 100% 

Rail Permanent Way 90% 

 Rails and rail joints 
 Ballasts 
 Ballastless 
 Turnouts/switches and 

crossings 
 Railway sleepers 
 Rail fastening and 

accessories 
 Railway maintenance 

of way plant & 
equipment 

 Assembly and testing 
of fully build unitst 

 100% 
 100% 
 100% 
 100% 
 100% 
 100% 
 70% 
 100% 

Air insulated MV 
Switchgear 

50% 

 Instrument 
Transformers 

 Busbars 
 Housing 
 Switching Devices 

 15% 
 5% 
 25% 
 5% 
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Bulk Material Handling 85% 

 Conveyer Idlers 
 Structural Steel 
 Rubber 
 Conveyor Belt 
 Pulleys 

 70% 
 100% 
 100% 
 100% 
 60% 

Industrial lead Acid 
Batteries 

50% 

Table 6 - DTIC Locally Designated Components 

The table above demonstrates that there is a local demand for procurement 

of locally produced input materials into these end products that have been 

identified as locally designated components.  The metallurgical cluster of the 

MMSEZ has the potential to support these locally designated components 

with much needed input materials into the manufacturing process. 

8. SUMMARY OF THE FINDINGS APPLICABLE TO EACH TOWN 

 

8.1 The profitability and attractiveness of SEZs to investors is enhanced by the 

location, synergies with local economic activities, the availability of raw 

materials, large potential markets, the availability of appropriate factory space 

and infrastructure (road and rail) and the potential to run vertically integrated 

operations. 

    8.2 The Musina-Makhado site offers the best location and largest economic 

benefits for the establishment of the special economic zone (SEZ) than any 

other potential in Limpopo province. 

 8.3 A  study  that  was  done  by  Demacon  (2019),  a consulting  company,  

estimated  that  the development  of  the R255 billion Musina-Makhado SEZ 

will generate approximately 21 000 jobs in the first 5 years of its operation. 

This will increase to 51 000 jobs in the tenth year of the SEZ’s operation thereby 

giving rise to a larger impact on Vhembe District Municipality, Limpopo and 

South African economies. 

 8.4 The development of the Musina-Makhado SEZ will accelerate mineral  

beneficiation and industrialisation of the provincial and national economies as well 

as leading to technology and skills transfer in the country. In addition, infrastructure 

upgrades, including road, rail and water, are likely to have positive spill over effects 

on local communities and thereby contributing to the creation of employment, 

eradication of poverty and inequality and poverty in the area. 

8.5 It is our considered opinion that the scenario of abject poverty and 

unemployment in the Vhembe District and Limpopo Province should be addressed 

through, amongst others, the implementation of targeted local economic 

development projects, such as the MMSEZ for the benefit of the rural 

communities. 
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9. PROPOSED MITIGATION MEASURES IDENTIFIED TO LIMIT POTENTIAL 

ADVERSE IMPACTS ON ENVIRONMENT 

 

 

The implementation of all new green field infrastructure development projects 

in any area in South Africa and across the world, unavoidably disturb the 

environmental conditions in a particular area. Therefore a balance has to be 

struck between economic development to address poverty, unemployment 

and inequality as well as the need to protect the environment in a sustainable 

way for the benefit of future generations.  

The MMSEZ’s Metallurgical Cluster development offer benefits to the 

community that far outweigh the mitigated environmental disturbances. It is 

recommended that the remedial measures indicated hereunder be 

implemented to mitigate potential adverse environmental concerns. 

9.1. Governance and Stakeholder Engagement  

Chapter 6, Sections 39 to 44 of the NATIONAL ENVIRONMENTAL 

MANAGEMENT ACT, 1998 (ACT NO. 107 OF 1998) prescribes the mandatory 

public participation process.  The success of the MMSEZ is dependent on 

community buy-in and support.  It is recommended that the communities 

within the SEZ and surrounding areas must consulted.  Key stake holder buy-

in will ensure success for the implementation of the SEZ.  Traditional and 

local leaders are the custodian of pieces of land and must issue PTO’s.  Whilst 

the political environment within the MMSEZ area is stable, political parties 

active in the area should also assist in maintaining stability in the area to 

prevent disruption of the industrial operations and related activities. This 

will close the gap on an in depth consideration of social dynamics.   

9.2. Continuous Energy and Metallurgical Cluster Remediation 

Measures  

The proposed Energy and Metallurgical Cluster is planned to be established 

on the South site of the Musina-Makhado SEZ. The Energy and Metallurgical 

Cluster and associated heavy industrial projects include the Coal Power Plant; 

Coke Plant; Ferrochromium Plant; Ferromanganese Plant; Pig Iron Plant; 

Carbon Steel Plant; Stainless Steel Plant; Lime Plant; Silicon-Manganese Plant; 

Metal Silicon Plant; and Calcium Carbide Plant.  The cluster is essential for 

socioeconomic development and shall contribute to the improvement of 

local, provincial and national economic development. This shall contribute to 

the achievement of South Africa’s National Development Plan 2030 targets.  

The Energy and Metallurgical Cluster processes involve activities that range 

from exploration, development, mineral beneficiation, metal extraction, 

smelting, refining and reclamation process. In the process of extracting the 

metal values, the activities may produce different type of wastes, such as solid 

wastes in the form of waste rock, dusts, sludges / slags, liquid wastes (waste 

water and effluents) and gaseous emissions. Some of the energy/metallurgical 
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wastes may be disposed of in landfills sites, which may result in environmental 

and health challenges for communities and ecological systems.  

The primary sources of contaminants in the MMSEZ’s heavy industries could, 

among others, be mining extraction, coke quenching, steel rolling and other 

general metallurgical pollutants.  The common metals that may result from 

the heavy industrial activities in the energy and metallurgical cluster are 

chromium, arsenic, zinc, cadmium, copper, and mercury. The presence of such 

metals could also affect the groundwater and soil. It is therefore, critical to 

ensure that such risks don’t go unmitigated. 

9.3. Implementation of Remedial Measures, Recycling and Re-use of 

Energy and Metallurgical Cluster Wastes 

 

Despite the environmental challenges (that may arise if unmitigated) 

associated with energy, mining and metallurgical wastes, the energy and 

metal extraction industries can be integrated to form a circular economy 

model that promotes zero waste through the recycling and re-use of these 

waste materials. In other words, the different waste streams can in fact be 

considered as secondary sources of valuable minerals, metals and other 

resources.  

Remediation activities at metals-contaminated sites usually focused on the 

solid-phase sources of metals, i.e., contaminated soils, sludges, wastes, or 

debris. A range of technologies is available for remediation of potential 

metals-contaminated soil and groundwater at MMSEZ’s industrial sites. 

General approaches to remediation of metal contamination include isolation, 

immobilization, toxicity reduction, physical separation and extraction of waste 

materials. 

Mitigating the effects of such mining, metallurgical, and metal manufacturing 

processes requires a holistic waste management approach that incorporates 

reduction in the amount of waste produced, in-process recycling, and finding 

new markets and applications in other sectors of the economy. 

Increasing the recycling and re-use of the different types of wastes is a 

potential panacea to the environmental and health challenges posed by these 

waste streams.  

As per the environment’s “Polluter Pays” principle, the industrial and 

environmental impact assessment licensing conditions/regulations may 

require the metallurgical cluster and associated heavy industries to establish 

remedial funds to address the potential environmental adverse impacts, 

depending on the type of activities of such heavy industries.  However, the 

mining sector experience in South Africa and throughout the world, 

demonstrated that the creation of remedial funds on its own, without the 

enforcement capacity to ensure that such industries implement continuous 

strict remedial measures, will not yield the desired results for the protection 

of the environment.  
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To address the remediation compliance gap, it is strongly recommended that 

remedial measures are planned and implemented on annual basis. Such 

remedial enforcement plans must be incorporated in the risk management 

strategy of the MMSEZ. A dedicated independent audit/inspectorate capacity 

should be created to enforce compliance to the continuous annual 

remediation requirements by the SEZ’s Energy and Metallurgical Cluster and 

associated heavy industries. 

9.4. Environmental Management/Environmental Justice 

Environmental management must be integrated, acknowledging that all 

elements of the environment are linked and interrelated. It should be taken 

into account that the effects of any decisions on all aspects of the 

environment and all people in the environment by pursuing the selection of 

the best practicable environmental options.  It is our view that threatened 

indigenous trees/plants/animal species within the MMSEZ could be 

relocated to other appropriate areas where they will thrive in their natural 

habitat. 

Environmental justice must be pursued so that adverse environmental 

impacts shall not be distributed in such a manner as to unfairly discriminate 

against any person, particularly vulnerable and disadvantaged persons. 

Equitable access to environmental resources, benefits and services to meet 

basic human needs and ensure human well-being must be pursued.  Special 

measures may be taken to ensure access thereto by categories of persons 

disadvantaged by unfair discrimination.  

Responsibility for the environmental health and safety consequences of a 

policy, programme, project, product, process, service or activity exists 

throughout the project life cycle.  

The participation of all interested and affected parties in environmental 

governance must be promoted, and all people must have the opportunity to 

develop the understanding, skills and capacity necessary for achieving 

equitable and effective participation, and participation by vulnerable and 

disadvantaged persons must be ensured.  

Global and international responsibilities relating to the environment must 

be discharged in the national interest.  

The environment is held in public trust for the people, the beneficial use of 

environmental resources must serve the public interest and the 

environment must be protected as the people's common heritage.  

The costs of remedying pollution, environmental degradation and 

consequent adverse health effects and of preventing, controlling or 

minimising further pollution and environmental damage should be 

considered. 
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9.5. Biomass Co-firing 

Co-firing is a low-cost option for efficiently and cleanly converting biomass to 

electricity by adding biomass as a partial substitute fuel in high-efficiency coal 

boilers. It has been demonstrated, tested, and proved in all boiler types 

commonly used by electric utilities. There is little or no loss in total boiler 

efficiency after adjusting combustion output for the new fuel mixture. This 

implies that biomass combustion efficiency to electricity would be close to 

33%-37% when cofired with coal. Extensive demonstrations and tests also 

confirmed that biomass energy can provide as much as 15% of the total energy 

input with only feed intake system and burner modifications. The 

opportunities for biomass cofiring could be beneficial for this project as the 

coal fired PowerStation is responsible for a significant portion of generating 

capacity. Cofiring biomass with coal offers several environmental benefits. 

Cofiring reduces emissions of carbon dioxide, a greenhouse gas that can 

contribute to the global warming effect (see Figure 16). Also, biomass contains 

significantly less sulphur than most coal. This means that cofiring will reduce 

emissions of sulphurous gases such as sulphur dioxide that will then reduce 

acid rain. Early test results with woody biomass cofiring showed a reduction 

potential as great as 30% in oxides of nitrogen, which can cause smog and 

ozone pollution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 16 - Cofiring Biomass CO2 Life Cycle (Source: NREL 2017) 
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9.6   Alternative Methods for Carbon Capture 

Like other plants, algae take in carbon dioxide during photosynthesis. In 

order for algae to thrive CO2, light, and water are required. Resources 

required for algae cultivation including CO2, nutrients, and water comprise 

greater than one-third of the cost of producing algal biofuels. Meanwhile, 

gaseous, thermal, and water waste streams are often financial and 

environmental burdens on industrial CO2 emission point sources. 

Integrating algae cultivation systems into industrial plant operations has the 

potential to valorize waste streams, synergistically reducing costs for both 

algal cultivation and waste stream mitigation.   In the case of the MMSEZ, 

the metallurgical cluster will generate some portion of wastewater during its 

industrial processes and the coal fired power station will produce both 

effluent and CO2 emissions.  The use of algae for carbon capture if proven 

to feasible could potentially help to mitigate carbon emissions as well as 

provide an industrial use for the wastewater from the metallurgical 

processes and power station. 

 

 

 

 

 

 

 

 

 

 

 

10.  RECOMMENDATION 

 

10.1 In view of the summary of findings in Section 8 and remediation 

measures listed in paragraphs 9.1 to 9.7 of this report, the Cost 

Benefit Analysis study specialist concludes that the MMSEZ  

metallurgical Cluster and associated heavy industries should be 

implemented. The project will create local jobs and address the 

socio economic conditions in the Vhembe District and Limpopo 

Province.   

 

Figure 17 - Algae for Carbon Capture 
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10.2 The benefits of the project to the rural community far outweigh 

the potential/perceived adverse impact to the environment.   

The MMSEZ project will also attract foreign direct investment 

and job creation in the area.  The migration of job seekers from 

rural areas to the main cities of the country is unsustainable and 

does not promote local economic development. Therefore the 

project will minimise poverty, unemployment and inequality in 

the northern region of the country.   
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