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EXECUTIVE SUMMARY  

Project Jordan Holding Company (Pty) Ltd has applied for and received an environmental 

authorisation from the Gauteng Department of Agriculture and Rural Development (GDARD) 

to develop a proposed maize wet mill plant (hereafter known as ‘the plant’).  

Promethium Carbon has been appointed to undertake a specialist climate change assessment of 

the project.  This involves assessing the project’s prospective contribution to climate change 

through the emission of greenhouse gases (GHGs) such as carbon dioxide (CO2), methane (CH4) 

and nitrous oxide (N2O) as well as the impact of climate change on the plant’s core operation, 

value chain and social as well as natural environment.  

This specialist climate change impact assessment was informed by Section 24 of National 

Environmental Management Act and the Impact Assessment Regulations as published in the 

Government Gazette of 20 October 2014. It is noted that the National Environmental 

Management Act regulations are designed to assess the impact of local pollutants, and do not 

provide sufficiently for the assessment of greenhouse gas emissions which have long-term1 and 

global impact but cannot be directly linked to local impacts.  

The specific greenhouse gas emissions from the construction and operation of the Jordan Plant 

cannot be attributed directly to any particular climate change effects. In addition, greenhouse gas 

emissions from the proposed Jordan Plant, when considered in isolation, will have a minimal 

impact on global climate change. Despite this however, climate change is a global challenge. As 

such there is a collective responsibility to address the global challenge of climate change and each 

actor, such as the Jordan Plant, has an individual responsibility to minimise its own negative 

contribution to the issue. 

In order to assess climate change impacts, the greenhouse gas inventory of the proposed Jordan 

Plant was undertaken. This inventory determined the Scope 1 (direct greenhouse gas emissions), 

Scope 2 (energy indirect emissions) and Scope 3 (other indirect) emissions related to the 

operations of the plant. Direct greenhouse gas emissions are emissions from sources that will be 

owned or controlled by the owner of the proposed plant. Energy indirect greenhouse gas 

emissions are emissions resulting from imported electricity consumed by the proposed plant. 

Other indirect greenhouse gas emissions are the emissions (excluding energy indirect greenhouse 

gas emissions) that occur as part of the supply chain necessary for inputs into the owner’s 

activities at the plant but occur at sources owned or controlled by another company. The project 

emissions are summarised in the table below:  

 

                                                 

1  Greenhouse gas emissions can remain in the atmosphere for thousands of years. 
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Summary of the greenhouse gas emissions calculated for the proposed Jordan Plant 

Operational Phase Annual Emissions Cumulative Emissions  

(20 years) 

Direct emissions (scope 1)  284 000 tCO2e 5 680 000 tCO2e 

Indirect emissions (scope 2) 58 000 tCO2e 1 160 000 tCO2e 

Other indirect emissions (scope 3)  915 000 tCO2e  18 300 000 tCO2e 

tCO2e – tonnes carbon dioxide equivalent 

 

The proposed Jordan Plant is expected to have direct emissions and energy indirect emissions 

of approximately 6,8 million tonnes CO2e over its lifetime. However, the greenhouse gas 

emissions from the production of maize and fugitive emissions of upstream coal mining (Scope 

3 emissions) accounts for approximately 18 million tCO2e over the plant’s lifetime.  

It is certain that the emissions related to the Jordan Plant operations, including activities 

undertaken by third party suppliers in terms of process inputs, will produce greenhouse gas 

emissions and that those greenhouse gas emissions will contribute to the national inventory and 

climate change. 

The context within which the environmental impact assessment reporting requirements were 

developed to describe and assess environmental impacts as per Section 24 of National 

Environmental Management Act, have yet to be applied to greenhouse gas emissions that have a 

global impact. As such criteria were developed by the authors to assess local environmental 

impacts. The authors of this report have adapted the quantification of Magnitude in the 

assessment criteria in order to align the methodology with global impact.  
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The IPCC’s Fifth Assessment Report (IPCC, 2014) indicates that the world can emit 

1,010 gigatons of CO2e if the effect of climate change is to be limited to a 2°C temperature 

increase. This is the global carbon budget. South Africa’s share of this global budget is calculated 

based on the national population figure of 58 million people (Stats SA, 2018) as a percentage of 

the global population of 7.7 billion people (Worldometers, 2019). South Africa’s carbon budget 

in this respect is therefore approximately 7,572 Mt CO2e.  

 

The calculated greenhouse gas inventory, specific to emissions released in South Africa, is 

assessed in terms of the quantity of the emissions allocated under the South African carbon 

budget that the Plant would use-up in its lifetime. The magnitude of a project is considered high 

if the emissions are equivalent to 0.13% of the South African carbon budget and low if they fall 

below 0.00013% of the South African carbon budget. 

The impact of the Jordan Plant’s total greenhouse gas inventory is considered to be high because 

the total inventory (approximately 25 million tonnes CO2e over the project life time)  is 

0.3% of South Africa’s carbon budget. This is above the materiality threshold of 0.13% of South 

Africa’s carbon budget.  

This results in an impact of High significance (when collectively considering direct, indirect and 

other indirect emissions). However, as a single source the impact of the proposed Jordan plant’s 

direct greenhouse emissions during the plant’s operational life time is considered to be medium 

in magnitude due to its 0.08% contribution to the national carbon budget. The greenhouse gas 

emissions from the proposed Jordan plant, when considered in isolation, are unlikely to have a 

significant impact on global climate change. However, the global atmosphere, as the receiving 

environment should be considered. This is done in terms of the global carbon budget as well as 

South Africa’s carbon budget related to the 2°C temperature increase limitation.  

The High significance score further needs to be considered in the context of the following: 

 The Paris Agreement: The Paris Agreement does not define particular emissions 

allocation processes for developed, developing, and least-developed parties to the 

agreement.  However the countries agreed on the principle of equity and common but 

differentiated responsibilities (CBDR) and respective capabilities, in the light of different 

national circumstances.  In this regard, developing countries, such as South Africa, 

should have an opportunity to allow for economic growth at lower decarbonisation rates 

than developed counterparts.   

 South Africa’s need to increase emissions in the short-term to achieve developmental 

goals: Industry and industrial development are significant drivers of national economic 

development. In this regard South Africa’s Nationally Determined Contribution (NDC) 

submitted in Paris in 2015 sets out the national emissions trajectory up to 2050. South 

Africa’s emissions are expected to peak between 2020 and 2025, plateau for 

approximately a decade and decline in absolute terms thereafter. This trajectory allows 
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room for growth, and related carbon emissions, in order to address socio-economic 

developmental needs within a carbon-constrained context.  

 The relevance of energy-intensive industry in the Emfuleni Local Municipality to drive 

socio-economic development. The manufacturing sector contributes 26% to the 

Emfuleni Local Municipality Economy (Emfuleni Local Municipality, 2018). In addition, 

the Municipality is currently experiencing an increase in unemployment, coupled with a 

high number of households that do not have any form of income. The manufacturing 

sector is seen as a key contributor to sustainable economic growth within the Local 

Municipality, specifically with regards to the potential for job creation.  The Emfuleni 

Local Municipality has earmarked the location of the site, as part of this growth 

direction, for industrial use.  This forms part of the urban growth direction of the 

Emfuleni Local Municipality (Urban Dynamics, 2018).  

 

The impacts of climate change are diverse and far-reaching and will have an impact on the core 

operations, the value chain, as well as the social and natural environments associated with the 

proposed Jordan Plant. However, the project has already considered a number of practical 

measures to address potential climate change risks. These include inter alia best practice energy 

efficiency and emission management in the plant’s design, water conservation, the possible use 

of natural gas rather than coal-fired electricity2 and social initiatives.  

While the impact of the plant on climate change may be small, the impacts of climate change on 

the plant could potentially be large. This is relevant to all industrial projects and existing plants.  

Although the project is considered to have a High impact in terms of climate change, this must 

be contextualised in terms of the local contribution to South Africa’s carbon budget as well as 

South Africa, and the local municipality’s, opportunities for economic development. In addition, 

it is important to consider that the design of the Jordan Plant already incorporates a number of 

best practice elements in terms of energy efficiency and emission management to mitigate its 

impact on climate change.  

In addition, this specialist assessment has provided mitigation and adaptation measures which 

build on the existing best practice design parameters to improve, monitor and communicate 

climate change mitigation and adaptation actions and objectives relevant to the Plant. 

Importantly, mitigation and adaptation can only be commenced and fully integrated once the 

plant is operational. Continuous monitoring and verification will allow for data flows to inform 

practical and appropriate mitigation and adaptation measures.  

                                                 

2  Natural gas is being proposed as an alternative fuel source for the boilers and would be considered should 
it prove feasible and sustainable, given the current national gas supply capacity constraints (SLR BAR, 2019). 
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1. Introduction 

Project Jordan Holding Company (Pty) Ltd has applied for and received an environmental 

authorisation from the Gauteng Department of Agriculture and Rural Development (GDARD) 

to develop a proposed maize wet mill plant (hereafter known as ‘the plant’).  

Promethium Carbon has been appointed to undertake a specialist climate change assessment of 

the project.  This involves assessing the project’s prospective contribution to climate change 

through the emission of greenhouse gases (GHGs) such as carbon dioxide (CO2), methane (CH4) 

and nitrous oxide (N2O) as well as the impact of climate change on the plant’s core operation, 

value chain and social as well as natural environment.  

The plant’s contribution to global climate change is determined by the greenhouse gas emissions 

produced by the plant and its value chain. This assessment focuses on calculating the greenhouse 

gas emissions and investigating the consequent climate change impacts through the value chain. 

The global nature of climate change impacts is such that the greenhouse gas emissions from any 

individual project or source cannot be connected directly to any specific environmental impacts 

as a consequence of climate change.  The analysis presented in this report is presented in the 

context that, even though the individual GHG emission contribution of a project cannot be 

directly linked to specific localised climate change impacts, global climate change  is nevertheless 

significant and can be quantified as such. In other words, the specific greenhouse gas emissions 

from the plant cannot be attributed directly to any particular climate change effects.  Despite this 

there is a collective responsibility to address the global challenge of climate change and each 

actor, such as the proposed Jordan plant, has an individual responsibility to minimise its 

contribution to climate change. 

The analysis presented in this report is aligned with the principles of the National Environmental 

Management Act, 1998 (Act No 107 of 1998) as it seeks to provide the project developer with 

the best possible information to evaluate the project’s environmental sustainability in terms of 

climate change.   

The broad terms of reference and scope of work for this specialist climate change assessment 

include the following:  

1. Calculating the construction and operational greenhouse gas emissions of the project. 

2. Reviewing the greenhouse gas emissions mitigation options for the project. 

3. Conducting an impact assessment of the project by: 

a) Considering its contribution to the South African national emissions inventory, 

the global greenhouse gas inventory, and the potential impacts of the project on 

the onset of global anthropogenic climate change; 

b) Comparing the emissions associated with the value chain of the project against 

the current South African baseline with consideration of impacts on the future 

baseline; and 
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c) Exploring the potential impacts of global climate change on the risks faced by the 

project and the project’s value chain, as well as the natural and social context of 

the project. 

4. Assessing requirements for greenhouse gas emission management activities for the 

plant’s operations. 

Note that the analysis does not include the calculation of the construction and operational 

greenhouse gas emissions of the project alternatives, as the Jordan Plant is a greenfields 

development in which a number of mitigation actions in terms of plant design have already been 

considered in the basic assessment report and EMPr.  

 

2. Project Scope 

The proposed new Jordan plant is a greenfields development located within the Emfuleni Local 

Municipality in Vereeniging. The plant has been designed according to best practice principles to 

ensure efficiency and limit environmental impact.  

2.1 Project description 

Project Jordan Holding Company (Pty) Ltd has applied for and received an environmental 

authorisation from the Gauteng Department of Agriculture and Rural Development (GDARD) 

to develop a proposed maize wet mill plant (hereafter known as ‘the plant’). The proposed plant 

will be located on Erf 188 of Leeuwkuil Ext 5 and a portion of Portion 237 of the farm 

Leeuwkuil 596 IQ, on Stout Close (off Lager Road), with an area of approximately 16.2 ha, in 

the Emfuleni Local Municipality in the Sedibeng District Municipality.  

The project will take approximately two years to complete. The detailed design and construction 

are intended to commence in second quarter of 2019; activities will run for 24 hours a day for 

seven days a week. The plant is expected to be operational by 2021, operating 24 hours a day, 

with a minimum operational life of 20 years and an opportunity to extend this period.  

The primary raw material to be used in the plant is non-GMO maize kernels which would be 

cleaned, steeped, ground and refined to extract glucose and starch, as well as various by-products 

such as germ, gluten and fibre. The maximum daily production mill target would be 

approximately 1 710 tons of glucose, with additional capacity to produce various forms of starch. 

The plant has both energy and process related greenhouse gas emissions. Corn wet milling is an 

energy-intensive industry because it is a wet process that produces dry products. Both 

evaporation and drying are required, and as a result the process requires of large amounts of 

energy. 
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3. Climate change context 

3.1 Global Context 

Anthropogenic climate change as a global phenomenon is caused by the accumulated greenhouse 

gas emissions from global emitting sources. The impact thereof on society is increasingly of 

concern. In 2013, CO2 levels surpassed 400 parts per million (ppm) for the first time in recorded 

history3. Various scenarios have been developed to model both mitigated (reducing emissions) 

and unmitigated (business as usual) options. 

The receiving environment for this project, in the context of climate change, is the global 

atmosphere. The duration of the impact of the greenhouse gas emissions is considered as 

effectively permanent as the greenhouse gas emissions produced remain in the atmosphere for a 

long time.   

The global nature of climate change impacts is such that the greenhouse gas emissions from any 

individual project or source cannot be connected directly to any specific environmental impacts 

as a consequence of climate change.  The analysis presented in this report is presented in the 

context that, even though the individual GHG emission contribution of a project cannot be 

directly linked to specific localised climate change impacts, global climate change  is nevertheless 

significant and can be quantified as such. In other words, the specific greenhouse gas emissions 

from the plant cannot be attributed directly to any particular climate change effects. Despite this 

there is a collective responsibility to address the global challenge of climate change and each 

actor, such as the proposed Jordan plant, has an individual responsibility to minimise its own 

negative contribution to climate change. 

3.2 Local context 

South Africa’s Nationally Determined Contribution (NDC) submitted in Paris in 2015 sets out a 

national emissions trajectory up to 2050. South Africa’s emissions are expected to peak between 

2020 and 2025, plateau for approximately a decade and decline in absolute terms thereafter 

(“Peak, Plateau and Decline trajectory”, PPD). South Africa, as a developing nation, requires 

some allowances to increase its emissions in the short-term to foster economic growth and 

steadily transition towards a low carbon economy. South Africa is therefore not limiting itself to 

specific emissions numbers, but the NDC rather provides a PPD trajectory range from 2016 

(reference point) to 2050. The country’s lower boundary PPD pledge is set at 398 Mt CO2e and 

the upper PPD boundary at 614 MtCO2e for the years 2025 to 2030.   

The amount of greenhouse gas that South Africa can emit in terms of the NDC is the country’s 

“carbon budget”.  Calculations done by the IPCC4 show that the world as a whole can emit 

1,010 gigatons of CO2e if the effect of climate change is to be limited to a 2°C temperature 

                                                 

3  Earth Science Communications Team, NASA Jet Propulsion Laboratory. https://climate.nasa.gov/climate_resources/24/ 
4  IPCCC AR5 Synthesis Report, https://www.ipcc.ch/report/ar5/syr/ 

https://climate.nasa.gov/climate_resources/24/
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increase. For a 1.5°C temperature increase, this amount is reduced to 360 gigatons of CO2e.  

This carbon budget forms one of the planetary boundaries5 that should not be exceeded in terms 

of sustainability principles. 

In addition to the NDC, Figure 1 below outlines the carbon dioxide emissions constraint 

considered in the base case of the draft Integrated Resource Plan (IRP) Update from November 

2016 (Department of Energy, 2016).  In line with government policy to reduce greenhouse gas 

emissions, the IRP update applies the moderate decline annual constraints as an instrument to 

reduce national emissions. This might change in the future in line with the Department of 

Environmental Affairs mitigation system and proposed Climate Change Act. 

 

 Figure 1: South Africa’s Integrated Resource Plan (IRP) emission trajectories 

The climate change impact assessment is done in the context that any project that emits 

greenhouse gas emissions consumes a portion of South Africa’s carbon budget, which is a 

limited resource. The impact of the project should therefore be seen in the context of how much 

of this limited resource the project consumes. 

Despite the global and national commitment to limiting global temperature increase to 2°C, the 

NDCs of all countries combined cover only approximately one third of the emission reductions 

needed to achieve this goal. Therefore, whether the NDCs will be implemented by the global 

community or not; there will be significant climate change impacts affecting South Africa, and 

thus the Jordan plant as well. As a consequence, while the impact of the plant on climate change 

may be small, the impacts of climate change on the plant could potentially be large. This is 

relevant to all industrial projects and especially to existing plants.  

                                                 

5  Stockholm Resilience Centre, https://www.stockholmresilience.org 
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Risks resulting from climate change impacts such as increasing land-surface temperatures, 

increasing rainfall variability, decreasing overall rainfall, as well as increasing frequency and 

intensity of extreme weather events relate to: 

 Decreasing water availability and quality may negatively affect direct operations as well as 

the upstream and downstream value chain  

 Damages to infrastructure can disrupt operations, transport of goods and lead to 

increased risk of injury 

 Labour productivity decrease due to excessive heat exposure 

 Health of employees may be compromised due to rising food insecurity and an increased 

number of casualties as a result of heat effects 

 Declining air quality in cities or city regions may impact on the issuance or conditions of 

issuance of the air quality license  

 Disruption to commerce, critical infrastructure and developments, transport systems and 

traffic by extreme rainfall events and flooding will impact on the plants ability to operate 

 This also leads to increased number of power outages, water supply and transport 

disruptions 

 Increased risk of infectious, respiratory and skin diseases, water- and food-borne diseases 

The focus of managing climate change should therefore not be limited to emissions reductions 

(mitigation), but more importantly focus on adaptation measures as well. Identifying impacts of 

climate change on the project will therefore be considered in this assessment, which can refine 

the plant’s design and implementation strategies to reduce risk exposure and ensure long-term 

sustainability. The plant’s design already makes use of a number of best practice design principles 

to manage both greenhouse gas emissions and energy use.  

3.3 Observed Trends and Projected Climate Change 

3.3.1 National overview 

The impacts of climate change on South Africa have been summarised in the Long Term 

Adaptation Scenarios (LTAS) study which was executed by the Department of Environmental 

Affairs in 2012. However, significant progress has been made in South Africa since the LTAS in 

terms of the local generation of detailed regional climate futures for the country. The most 

recent modelling was conducted for South Africa’s Third National Communication6 (TNC) 

(Department of Environmental Affairs, 2017).  Some of the salient points from the LTAS which 

are still relevant are: 

                                                 

6  South Africa’s Third National Communication under the United Nations Framework Convention on Climate Change,  
Department of Environmental Affairs Republic of South Africa, Pretoria, March 2017 
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 Air temperatures in South Africa have increased at least 50% more than the global annual 

average of 0.65 °C over the last five decades. The Intergovernmental Panel on Climate 

Change found in its fifth assessment report that it is “likely that land temperatures over 

Africa will rise faster than the global land average, particularly in the more arid regions, 

and that the rate of increase in minimum temperatures will exceed that of maximum 

temperatures.”7 This indicates that in a world of more than 2°C average temperature 

change, South Africa could experience changes of over 3°C. 

 Sustained warming and increasing variability in rainfall over the short term (next decade) 

will have increasingly adverse effects on key sectors of South Africa’s economy in the 

absence of effective adaptation responses. Early impacts will largely be felt by the poor 

and vulnerable groups in society. These societal groups are both more exposed and more 

sensitive to fluctuation weather patterns and climatic events such as droughts and floods. 

In addition, poverty and a lack of infrastructure or service provision erodes the adaptive 

capacity of these communities to climate change, rendering them increasingly vulnerable. 

A key feature of the projected climate change futures of South Africa, as per the Third National 

Communication, is that temperatures are to increase drastically under low mitigation scenarios. For 

the far-future period of 2080-2099, temperature increases of more than 4 °C are likely over the 

entire South African interior, with increases of more than 6 °C plausible over large parts of the 

western, central and northern parts. Such increases will also be associated with drastic increases 

in the number of heat-wave days and very hot days, with potentially devastating impacts on 

agriculture, water security, biodiversity and human health.  

Wetter conditions are projected for the central part of the country for the period 2015 – 2035 

and 2040 – 2060. However, far (2080 – 2099) future projections indicate general drying over the 

whole of South Africa. These rainfall changes can be seen in the Figure 2 below.  

 

Figure 2: Projected change in the average annual rainfall (mm) over South Africa for the time periods 2015–
2035; 2040–2060 and 2080–2100 relative to 1970–2005 under low mitigation (Department of Environmental 
Affairs, 2013) 

                                                 

7  IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, 
Geneva, Switzerland. 

https://www.ipcc.ch/pdf/assessment-report/ar5/wg2/WGIIAR5-Chap22_FINAL.pdf#page=4
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The following section looks at climate on a provincial level, as relevant to the proposed Jordan 

plant.  

3.3.2 Provincial overview 

The proposed plant is situated in the southern tip of Gauteng Province, close to the border to 

the Free State and Vaal River.  

Gauteng is highly vulnerable to climate change (Gauteng City Region Review 2013). The mean 

surface temperature has risen by more than 2°C per century (Department of Environmental 

Affairs, 2017). The number of hot days has been increasing, while the number of cold days have 

been decreasing. Data further suggest that intense daily rainfall and extreme rainfall events are 

increasing in frequency. Thunderstorms with hail, damaging winds and flash floods may increase 

locally in intensity. 

The updated modelling from the draft TNC indicates two possible narratives for the Gauteng 

province. The province may plausibly experience a warmer future with reduced water security, 

with high fire risk and a temperature increase predicted as large as 4-6°C (under low mitigation) 

or a warmer but water secure future with a temperature increase up to 4-6°C and extreme rainfall 

events (under high mitigation). This change in climatic parameters could also increase the 

frequency of occurrence of heat-wave days and high fire-danger days (Department of 

Environmental Affairs, 2017). 

The projected changes as a result of climate change in Gauteng are8:    

 Current hazards: 

o Excessive rainfall and floods; 

o Hailstorms; 

o Heat waves;  

o Fires; 

o Wind storms; and 

o Droughts 

 Projected changes in climate and extreme weather events: 

o Increase in average temperature by 2 °C in the near future 

o Decrease in the number of days with frost 

o Increase number of hot days (35 °C) +20 days 

o Heat waves and fire danger 

o Decrease in annual rainfall 

o Increase in extreme weather events, thunderstorms, lightning, hail, flash 

o floods and damaging winds 

o Wet years less frequent 

                                                 

8  Department of Science and Technology and CSIR, 2017 
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o Dry years more frequent 

Water security and groundwater are considered as part of this specialist climate change impact 

assessment. This is due to the fact that water is a key resource that will be affected as a result of 

climate change. In the case of the proposed Jordan plant, water is considered from a regional 

perspective. Climate change impacts related to water could affect the source of water directly 

related to the plant. Prolonged periods of drought, increasing ambient temperatures and flash 

flooding impact water availability (e.g. groundwater sources or water recharge ability) on a 

regional scale.  

The currently experienced and projected climatic changes will greatly impact on Gauteng’s water 

supply and quality provision, which could in future constrain the province’s economic growth. 

Increasing mean surface temperatures will lead to increased water temperatures, reducing water 

quality. This will also leads to increased evaporation, which reduces water availability. Not only 

need the water yield in the dams located within the province be preserved, but also the mega-

dam region of south-eastern South Africa, from which 40% of Gauteng’s rainfall is generated. 

This region is also expected to experience increased droughts.  

It is within this context that this report suggests that, considering the regional climate risk 

associated with water, buffering mechanisms should be considered in the development of the 

proposed Jordan plant to maintain water security. Buffering mechanisms currently being 

considered include the treatment of effluent to drinking water standards so that it can be re-used 

within the plant. This could reduce the Plant’s demand on Rand Water. These types of 

mechanisms should be reviewed on a regular basis to incorporate and manage any changes in 

water demand.  

3.3.3 Municipal overview 

The proposed Jordan maize wet mill plant falls within the Emfuleni Local Municipality, located 

in the Sedibeng District Municipality (SDM).  

The SDM is located within the Vaal Hydrological Zone, one of six hydrological zones in the 

country. With high levels of air pollutant concentrations, the SDM falls also within the Vaal 

Triangle Airshed Priority Area (VTAPA). Emfuleni, Sedibeng’s Local Municipality with the 

highest population (79%), shows air pollution levels of the magnitude linked to industrialisation. 

During 2016 the SDM, through the Local Government Climate Change Support (LGCCS) 

program9, with support from the Department of Environmental Affairs (DEA) and the 

Gesellschaft für Internationale Zusammenarbeit GmbH (GIZ), developed a Climate Change 

Vulnerability Assessment and Climate Change Response Plan.  Key climate change vulnerability 

                                                 

9  http://www.letsrespondtoolkit.org/ 

http://www.letsrespondtoolkit.org/
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indicators were identified as part of the District’s climate change assessment. These are 

summarised in the following table:  

Table 1: Sedibeng District Municipality key climate change vulnerability indicators (Sedibeng District 
Municipality, 2017) 

Theme Indicator Title Exposure Sensitivity Adaptive 

Capacity 

Agriculture Change in Sorghum production Yes High Low 

Agriculture Increased risks to livestock Yes High Low 

Biodiversity and 

Environment 

Loss of High Priority Biomes Yes High Low 

Biodiversity and 

Environment 

Increased impacts on 

threatened ecosystems 

Yes High Low 

Biodiversity and 

Environment 

Loss of Priority Wetlands and 

River ecosystem 

Yes High Low 

Human Health Health impacts from increased 

storm events  

Yes High Low 

Human Health Increased Occupational health 

problems 

Yes High Low 

Human Settlements, 

Infrastructure and 

Disaster 

Management 

Increased impacts on traditional 

and informal dwellings 

Yes High Low 

Human Settlements, 

Infrastructure and 

Disaster 

Management 

Increased migration to urban 

and peri-urban areas.  Note that 

climate change impacts in other 

areas in South Africa, as well as 

its neighbouring countries can 

cause migration to SDM 

Yes High Low 

Water Less water available for 

irrigation and drinking 

Yes High Low 

In addition, the climate change related aspects important to take into account when analysing the 

effects of maize processing on the environment are discussed in the following sections. 

3.3.3.1 Rainfall 

The SDM falls within the Vaal Water Management Area and the Municipality, residents, 

industry, and agriculture, as well as South Africa as a country, are highly dependent on the Vaal 

River for water provision.  

Rainfall projections for the Vaal Hydrological Zone show high levels of uncertainty. Two climate 

scenarios project a decrease in precipitation in spring, summer and autumn, while two others 
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suggest an increase in spring and summer rainfall.  However, considering the variability in rainfall 

together with other climatic factors such as increased temperatures and prolonged dry periods, 

drier conditions and related risks must be considered. It must be stressed that for the purposes 

of this report, rainfall variability and linked water risks are relevant from a regional perspective 

due to the scale and nature of climate change impacts. 

The two most significant climate change projections in the Sedibeng District Municipality are 

increases in average temperatures and rainfall variability. These projections can impact inter alia 

the water availability and quality for the operations at the plant. In conjunction with prolonged 

drought and an increase in the frequency and intensity of severe weather events, crop yield 

(including maize) will be negatively affected. Similarly, industrial infrastructure, thus potentially 

reducing productivity and disrupt service delivery (e.g. water, electricity). The SDM is already 

experiencing water availability and pollution issues, including river and dam levels reaching 

capacity constraints which will be further exacerbated by climate change (Sedibeng District 

Municipality, 2017).  

3.3.3.2 Temperature 

Climate change projections for the province of Gauteng point towards increases in annual 

temperatures by at least 2°C in the next two decades (between 2015 and 2035) and higher 

increases over extended periods possibly reaching 4°C to 6°C increases in extreme scenarios.  

Although increasing temperatures are as result of climate change, and not a result of the 

proposed plant operations, temperature increases will impact the area in which the plant will 

operate as well as the plant’s labour force. Temperature related climate change impacts in 

Gauteng will greatly affect maize production, which constitutes the plant’s upstream value chain. 

Furthermore, an increase in average temperature levels associated to climate change might have 

an adverse effect on the plant’s labour force as employees working outdoors or within the plant 

itself will therefore be particularly vulnerable to increases in temperature. Consequently, the 

rising temperatures may pose health hazards, reduce labour productivity, and worsen existing 

poor air quality conditions due to strengthening inversion layers in winter within the plant 

(Sedibeng District Municipality, 2017). 

 

4. Methodology 

4.1 Greenhouse Gas Emissions Estimation Methodology 

4.1.1 Assessment criteria 

The analysis presented in this report is aligned with the principles of the National Environmental 

Management Act (NEMA), 1998 (Act No 107 of 1998) as it seeks to provide the project 

developer with the best possible information to evaluate the project’s environmental 

sustainability.   
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The broad terms of reference and scope of work for this specialist climate change assessment 

include the following:  

1. Calculating the construction and operational greenhouse gas emissions of the project. 

2. Reviewing the greenhouse gas emissions mitigation options for the project. 

3. Conducting an impact assessment of the project, its alternatives and mitigation options 

by: 

a) Considering its contribution to the South African national emissions inventory, 

the global greenhouse gas inventory, and the potential impacts of the project on 

the onset of global anthropogenic climate change; 

b) Comparing the emissions associated with the value chain of the project against 

the current South African baseline with consideration of impacts on the future 

baseline; and 

c) Exploring the potential impacts of global climate change on the risks faced by the 

project and the project’s broader network. 

4. Assessing requirements for greenhouse gas emission management activities for the 

plant’s operations. 

Note that the analysis does not include the calculation of the construction and operational 

greenhouse gas emissions of the project alternatives, as the assessment focussed on the project 

plan as presented in the Basic Assessment Report.  

The Environmental Impact Assessment reporting requirements listed below set out the criteria 

to describe and assess an environmental impact. These criteria are used to assess the climate 

change impacts associated with the greenhouse gas emissions from the Jordan plant in terms of 

their contribution to the national greenhouse gas inventory. 

Please note that these criteria were developed to assess local environmental impacts. As climate 

change is a global phenomenon, the criteria are not fully applicable, but they are the best tool to 

work with, and are therefore used in this assessment. The authors of this report have amended 

the quantification of Magnitude (M) in the table below in order to align the methodology with 

global impact. 

Table 2: Environmental Impact Assessment Criteria 

Nature A description of what causes the effect, what will be affected and how it will be 

affected. 

In the case of climate change assessments, the nature of the impact is the 

contribution of the project to global anthropogenic climate change. 

Extent (E) An indication of whether the impact will be local (limited to the immediate area 

or site of development) or regional, and a value between 1 and 5 will be 

assigned as appropriate (with 1 being low and 5 being high). 

In the case of climate change assessments, the extent is always global, and thus 

a 5 is allocated to all projects that contribute to global anthropogenic climate 

change. 
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Duration (D) An indication of the lifetime of the impact quantified on a scale from 1-5. 

Impacts with durations that are; very short (0–1 years) are assigned a score of 1, 

short (2-5 years) are assigned a score of 2, medium-term (5–15 years) are 

assigned a score of 3, long term (> 15 years) are assigned a score of 4 or 

permanent are assigned a score of 5. 

In the case of climate change assessments, the duration is always long term and 

permanent, and thus a 5 is allocated to all projects that contribute to global 

anthropogenic climate change. 

Magnitude 

(M) 

An indication of the consequences of the effect quantified on a scale from 0-

10. A score of 0 implies the impact is small, 2 is minor, 4 is low and will cause a 

slight impact, 6 is moderate, 8 is high with sizable changes, and 10 is very high 

resulting drastic changes. 

The context within which the environmental impact assessment reporting 

requirements were developed to describe and assess environmental impacts, 

have yet to be applied to greenhouse gas emissions that have a global impact. 

For this reason, a materiality threshold was defined.  

The IPCC’s Fifth Assessment Report (IPCC, 2014) indicates that the world can 

emit 1,010 gigatons of CO2e if the effect of climate change is to be limited to a 

2°C temperature increase. This figure is the global carbon budget. South 

Africa’s share of this global budget is calculated based on the national 

population figure of 58 million people (Stats SA, 2018) as a percentage of the 

global population of 7.7 billion people (Worldometers, 2019). South Africa’s 

carbon budget in this respect is therefore approximately 7,572 Mt CO2e. The 

following impact ratings have been identified by the author as a means of 

benchmarking greenhouse gas inventories, over the lifetime of the specific 

activity, related to emissions that occur within the boundaries of South Africa. 

 

Table 3: Greenhouse gas emissions impact rating 

 Greenhouse gas 

inventory 

% of South 

African carbon 

budget 

South Africa's carbon budget based on 

proportion of local population  

7,572 MtCO2e   

Low impact by project – emissions up to: 10,000 tCO2e 0.00013% 

Medium: impact by project – emissions up to: 1,000,000 tCO2e 0.013% 

High: impact by project – emissions up to and 

above: 

10,000,000 tCO2e 0.13% 

 

The calculated greenhouse gas inventory, specific to emissions released in 

South Africa, is assessed in terms of the quantity of the emissions allocated 
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under the South African carbon budget that the Plant would use-up in its 

lifetime. 

The magnitude of a project is considered high if the emissions are equivalent to 

0.13% of the South African carbon budget and low if they fall below 0.00013% 

of the South African carbon budget. 

Probability 

(P) 

An indication of the likelihood of the impact actually occurring estimated on a 

scale of 1–5. A score of 1 implies that the impact is very improbable, 2 are 

improbable, 3 are probable, 4 are highly probable and 5 are definite with the 

impact occurring regardless of any prevention measures. 

The IPCC has reported that it is 95 percent certain that man-made emissions 

are the main cause of current observed climate change. Thus, a value of 5 is 

allocated to all projects that contribute to global anthropogenic climate change. 

Significance 

(S) 

The significance points are calculated as: S = (E + D + M) x P.  

A weighting based on a synthesis of the characteristics described above and can 

be assessed as low (< 30 points), medium (30-60 points) or high (> 60 points).  

The status of the impact will be described as positive, negative or neutral. Additional details will 

also be provided on the degree to which the impact can be reversed and the degree to which the 

impact may cause irreplaceable loss of resources.  The extent to which the impact can be 

mitigated will also be highlighted. 

4.1.2 Setting the Boundaries of the Greenhouse Gas Calculation 

The boundaries for this climate change impact analysis are set in terms of SANS 14064 part 1. 

The emissions calculations for the Jordan plant construction and operation are applied based on 

the control approach.  With this approach, the emissions are considered from all the facilities, 

sites, or operations that are controlled by the project owner, within the boundary of the facility.  

The setting of operational boundaries is a two-step process:  

Step 1:  Identification of the emissions associated with the company’s business operation. 

Step 2: Classification of the emissions into three categories. These three categories are 

defined according to ISO 14064 Part 1 as direct GHG emissions, energy indirect 

GHG emissions, and other indirect GHG emissions, but are commonly referred 

to by The Greenhouse Gas Protocol as Scope 1, Scope 2, and Scope 3 emissions. 

Direct GHG emissions are emissions from sources that will be owned or controlled by the 

owner of the proposed Jordan plant. Energy indirect GHG emissions are emissions resulting 

from imported electricity consumed by the proposed Jordan plant.  Other indirect GHG 

emissions are the emissions (excluding energy indirect GHG emissions) that occur because of 

the supply chain necessary for inputs into the owner’s activities at the plant, but occur at sources 

owned or controlled by another company. According to the Greenhouse Gas Protocol, other 
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indirect GHG emissions can be classified into two different categories also graphically presented 

in Figure 3 below:  

 Upstream indirect GHG emissions (related to purchased or acquired goods and services); 

and; 

 Downstream indirect GHG emissions (related to sold goods and services). 

Figure 3 illustrates the different sources of emissions, as well as the operational boundaries of an 

organisation. The figure gives a breakdown of the various scopes, including examples of 

emissions associated to each scope. 

 

Figure 3: Illustration of different sources of emissions10  

The carbon footprint presented in this study accounts for the direct and indirect operational 

emissions from the Jordan Plant, including its relevant upstream and downstream emissions.  

4.1.3 Identification of greenhouse gas sources 

The identification of greenhouse gas sources is a detailed process. This is to ensure that all 

significant emission sources are identified for the carbon footprint calculation.  The ISO 14064 

Part 1 Standard and The Greenhouse Gas Protocol’s ‘A Corporate Accounting and Reporting 

Standard (Revised Edition)’ and Greenhouse Gas Protocol Corporate Value Chain (Scope 3) 

                                                 

10 The Greenhouse Gas Protocol: Corporate Value Chain Accounting and Reporting Standard 

 



 

21 

 

Accounting and Reporting Standard was applied in addition to identify and quantify emission 

sources. 

 The following sources were identified for the proposed Jordan plant:Scope 1 (Direct 
Emissions): 

o Emissions from the combustion of coal; 

o Emissions from industrial wastewater treatment. 

 Scope 2 (Energy Indirect Emissions): 
o GHG emissions from the generation of imported electricity consumed by the 

organization; 

 Scope 3 (Other Indirect Emissions11): 
o Upstream transport of maize;  
o Upstream transport of coal;  
o Downstream transport of products;  
o Employee travel emissions;  
o Agricultural emissions of maize, including fertiliser and lime use and biomass 

residues;  
o Fugitive emissions of coal mining;  
o Manufacturing and materials used in the construction of the plant 

 

4.1.4 Emission Factors 

It is important that the emission factors used in carbon footprint calculations are appropriate for 

the local context and relevant to the technology being assessed.  Local emission factors, such as 

the grid emission factor, have been sourced from the reports of Eskom as it is the main 

electricity generator of the country.  Other recognised emission factors have also been sourced 

from the 2006 Intergovernmental Panel on Climate Change’s Guidelines (IPCC) (IPCC, 2006).  

The IPCC values used is consistent with South Africa’s Technical Guidelines for Monitoring, Reporting 

and Verification of Greenhouse Gas Emission by Industry (Department of Environmental Affairs, 2017) 

These emissions factors are presented in tonnes of carbon dioxide equivalent (tonne CO2e) and 

consider the global warming potential of all emitted greenhouse gases including carbon dioxide 

(CO2), methane (CH4) and nitrous oxide (N2O).  

4.2 Vulnerability assessment process 

The potential impacts of climate change on the project were assessed through a climate change 

vulnerability assessment. The vulnerability assessment considered the climate change impacts 

faced by the plant during the construction and operational phases. Vulnerability relates to the 

degree to which a system is susceptible to, and unable to cope with adverse effects of climate 

change, including climate variability and extremes. Vulnerability is a function of a number of 

                                                 

11 The organization may quantify other indirect GHG emissions based on requirements of the applicable GHG 
programme, internal reporting needs or the intended use for the GHG inventory. 
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variables, including the character, magnitude and rate of climate change, the variation to which a 

system is exposed, its sensitivity and its adaptive capacity (Parry, Canziani, & (eds.), 2007).  

By identifying the levels of exposure, sensitivity, potential physical and transitional risks and 

adaptive capacity, it can be assessed whether and to what extent the plant’s core operations, 

value chain and broader social and natural environment are vulnerable to climate change. The 

following figure provides a schematic overview of the approach to the vulnerability assessment.  

 

Figure 4: Vulnerability assessment process 

The vulnerability assessment considers the core operations of the proposed project, the project’s 

value chain as well as the social and natural environment which could impact the project or be 

impacted on by the project.    

Exposure refers to what extent a system is being subjected to climate factors (e.g. temperature, 

precipitation). To which degree a system or group is positively or negatively affected by climate 

change exposure is defined by sensitivity. Only factors that directly impact the climate (change) are 

considered sensitivities. Risks are identified based in the climatic parameters identified in the 

describing the receiving environment, and how exposed and sensitive the project is in relations 

to these climatic changes.  Adaptive capacity refers to “a set of factors which determine the 

capacity of a system to generate and implement adaptation measures” (GIZ 2014, p. 24) which is 

relevant to the project’s core operations.  

Once all of these elements have been assessed, the vulnerability of a specific project can be 

defined. Vulnerability is indicated as high, medium or low, as defined by the following table. 

Exposure Sensitivity

Potential risks Adaptive Capacity

Vulnerability

Current and future 
climate variability and 

change

Core 
Operations

Value Chain
Up/down stream

Natural 
Environment

Social
Environment
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Table 4: Jordan Plant Climate Change Risk and Vulnerability Analysis Components 

Risk analysis component Legend and definition 

 

High risk 

 High risk implies a high likelihood of the identified Jordan 

plant risk being worsened / exacerbated under a high or a low 

mitigation scenario. It also suggests a high impact of the risk 

under a high or a low mitigation scenario. For example a shut-

down of the operations.  

 

Medium Risk 

 Medium risk implies a likelihood of the identified Jordan plant 

risk being continued under a high or a low mitigation scenario 

which is still material to the plant’s core operations, value chain 

and the broader community.  

 

Low Risk 

 Low risk implies a lower likelihood of the identified Jordan 

plant risk being worsened / exacerbated under a high or a low 

mitigation scenario. It also suggests a lower impact of the risk 

under a high or a low mitigation scenario to the plant.  

Climate change-related risks were divided into two major categories, namely physical risks and 

transitional risks. This follows the Task Force on Climate-Related Financial Disclosures’ (TCFD) 

new, only recently published, direction around standardised assessment and reporting of climate 

change risks.   

The TCFD defines physical and transitional risks as follows:  

 Physical risks: Physical climate change risks can be event driven (acute) or can be 

longer-term shifts (chronic) in climate patterns. Physical risks may have financial 

implications for the proposed plant, such as interruption of operations, direct damage to 

assets and indirect impacts from supply chain disruption. 

 Transition risks: Transitioning to a lower-carbon economy may entail extensive policy, 

legal, technology, and market changes to address mitigation and adaptation requirements 

related to climate change. Depending on the nature, speed, and focus of these changes, 

transition risks may pose varying levels of financial and reputational risk for the proposed 

plant. 

The risks are classified as either low or high depending on the emissions scenario. Physical risks 

are higher and regulatory risks are lower under the climate change scenario related Concentration 

Pathway (RCP) 8.6 scenario (unmitigated emissions scenario), as this scenario is expected to 

increase global temperatures by 6 C which would for example increase the risk of heat stress.  
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Typically, physical risks are lower and regulatory risks are higher under the climate change 

scenario related to the Nationally Determined Contribution or a Representative Concentration 

Pathway (RCP) 2.6 scenario (mitigated emissions scenario), as this scenario aims to keep 

temperatures at 2 C or below. The mitigated emissions scenario is supported by the Paris 

Agreement and will be achieved as countries set ambitious Nationally Determined Contributions 

(NDCs). As country’s work towards their NDCs, additional regulations may be put in place to 

limit emissions from fossil fuel intensive industries or encourage renewable energy development.  

 

5.  Greenhouse gas impact assessment 

5.1 Greenhouse gas emissions 

A maize wet mill plant’s contribution to global climate change is determined by the greenhouse 

gas emissions produced by the plant and its value chain. This assessment focuses on calculating 

the greenhouse gas emissions and investigating the consequent climate change impacts through 

the value chain. 

The carbon footprint for the operational phase of the project presented in this assessment has 

been guided by the ISO/SANS 14064-1 (2006) standard. This standard specifies principles and 

requirements at the organization level for the quantification and reporting of historical figures of 

greenhouse gas emissions and removals. The principles of this standard have, in this analysis, 

been applied to the project as an organisation to the calculation of the future greenhouse gas 

emissions of the proposed project. 

The basic principles of SANS 14064-1 aim to ensure that the greenhouse gas information 

presented within a carbon footprint is a true and fair account. These principles include: 

Relevance Selecting all the greenhouse gas sources, greenhouse gas sinks, greenhouse 

gas reservoirs, data and methodologies that are appropriate. 

Completeness Including all the greenhouse gas emissions and removals relevant to the 

proposed project.  

Consistency Enable meaningful comparisons to be made with other greenhouse gas 

related information. 

Accuracy Reducing bias and uncertainties as far as is practical. 

Transparency Disclosing sufficient and appropriate greenhouse gas related information 

to allow intended users to make decisions with reasonable confidence.   
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Following the SANS 14064-1, the carbon footprint of the proposed Jordan plant direct 

combustion emissions was developed through the following process: 

 Setting the boundaries of analysis; 

 Identifying the greenhouse gas sources inside the boundary; 

 Establishing the quantification method that will be applied; 

 Selecting or developing greenhouse emission and removal factors; and 

 Calculating the greenhouse gas emissions. 

The Greenhouse Gas Protocol’s Corporate Accounting and Reporting Standard was also used in 

addition to the SANS 14064-1 standard as a guide in the calculation of the carbon footprint 

presented in this study.   

The Jordan plant’s lifetime greenhouse gas emissions are summarised in Table 5: Summary of the 

greenhouse gas emissions calculated for the proposed Jordan plant below. The emissions are 

grouped into direct (scope 1), indirect (scope 2) and other indirect (scope 3) sources for the 

operational phase of the plant’s lifetime. 

Table 5: Summary of the greenhouse gas emissions calculated for the proposed Jordan plant 

Operational Phase Annual Emissions Cumulative Emissions  

(20 years) 

Direct emissions (scope 1)  284 000 tCO2e 5 680 000 tCO2e 

Indirect emissions (scope 2) 58 000 tCO2e 1 160 000 tCO2e 

Other indirect emissions (scope 3)  915 000 tCO2e 18 300 000 tCO2e 

This is further illustrated in the following graph:  

 

Figure 5: Jordan Plant GHG Emissions Profile 

Jordan Plant GHG Emissions Profile

Direct emissions (scope 1) Indirect emissions (scope 2)

Other indirect emissions (scope 3)
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5.1.1 Scope 1 emissions 

Sources of direct greenhouse gas emissions at the Jordan plant are the combustion of coal and 

the waste water treatment. The coal contributes 259,000 tCO2e and the waste water 25,000 

tCO2e. The greenhouse gas from combustion is mainly carbon dioxide, while methane is 

generated from the decomposition of waste. Scope 1 emissions are estimated to account for circa 

22% of total carbon emissions. 

5.1.2 Scope 2 emissions 

Indirect energy (scope 2) emissions arise from the purchasing of electricity for the Jordan plant. 

The high grid emission factor of 0.98 tCO2/MWh results in high scope 2 emissions, which 

account for only around 5% of total emissions.  Electricity consumption estimated supplied by 

the project technical team was provided per process.  

5.1.3 Scope 3 emissions 

Indirect emissions are emissions that occur as a result of the Jordan plant’s owner/operator’s 

business but are not under its direct control.  With 801 000 tCO2e (88%) and 109 400 tCO2e 

(12%), both agricultural emissions from maize (corn) production and fugitive emissions of coal 

mining are the largest contributors to scope 3 emissions.  

The calculation of other indirect (scope 3) emissions allows companies to assess their entire 

value chain emissions impact and identify the most effective ways to reduce emissions. These are 

potentially cost effective and immediate emission reduction solutions. Around 73% of the 

Jordan plant’s total carbon emissions come from scope 3 emissions.  

It should be noted that natural gas is being proposed as an alternative fuel source for the boilers 

and would be considered should it prove feasible and sustainable, given the current national gas 

supply capacity constraints (SLR BAR, 2019). 

5.2 Impacts on both South African and Global Inventories 

To gain a comprehensive understanding of the impacts of the Jordan Plant’s emissions one must 

consider the emissions within the context of the national and international greenhouse gas 

reduction plans. 

5.2.1 South African context 

The IPCC’s Fifth Assessment Report (IPCC, 2014) indicates that the world can emit 

1,010 gigatons of CO2e if the effect of climate change is to be limited to a 2 °C temperature 

increase. This figure is the global carbon budget. South Africa’s share of this global budget is 

calculated based on the national population figure of 58 million people (Stats SA, 2018) as a 
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percentage of the global population of 7.7 billion people (Worldometers, 2019). South Africa’s 

carbon budget in this respect is therefore approximately 7,572 Mt CO2e.  

The context within which the EIA reporting requirements were developed has yet to be applied 

to greenhouse gas emissions that have a global impact. For this reason a materiality threshold 

was defined by Promethium Carbon as the climate change specialist. The following impact 

ratings have been identified as a means of benchmarking greenhouse gas inventories, over the 

lifetime of the specific activity, related to emissions that occur within the boundaries of South 

Africa: 

 Low (inventory of 10 thousand tCO2e): 0.00013% of South Africa’s carbon budget 

 Medium (inventory of 1 million tCO2e): 0.013% of South Africa’s carbon budget 

 High (inventory of 10 million tCO2e): 0.13% of South Africa’s carbon budget 

The Jordan Plant’s calculated emissions inventory, in terms of South Africa’s remaining portion 

of the global carbon budget, is presented in the following Table 6. 

Table 6: Jordan Plant’s emissions relative to South Africa’s carbon budget 

Jordan Plant Greenhouse Gas (Operations)   

South Africa's carbon budget based on proportion of local population  7,572 Mt CO2e   

Total Scope 1 (lifetime) 0,08% of South 

Africa’s 

carbon 

budget 

Total Scope 1 & Scope 2 (lifetime) 0,09% 

Total Scope 1, Scope 2 & Scope 3 (lifetime) 0,3% 

The total inventory of South African current emissions is calculated to be 17,5 Mt CO2e, which 

excludes the emissions related to transport and combustion of export coal. In addition, in 

respect of the remaining global carbon budget South Africa’s carbon budget is approximately 

7,572 Mt CO2e. The impact of the total Jordan Plant’s greenhouse gas inventory is 

therefore considered to be high because the total project inventory is 0.3% of South Africa’s 

carbon budget. This is above the materiality threshold of 0.13% of South Africa’s carbon budget. 

This impact assessment must also be considered in terms of the local policy environment. South 

Africa’s Nationally Determined Contribution (NDC) submitted in Paris in 2015 sets out the 

national emissions trajectory up to 2050. South Africa’s emissions are expected to peak between 

2020 and 2025, plateau for approximately a decade and decline in absolute terms thereafter.  

In terms of applying Environmental Impact Criteria detailed in Table 7 during the operational 

phase, the duration that greenhouse gases are assumed to remain in the atmosphere renders the 

impact effectively irreversible with the impacts of anthropogenic climate change in many cases 

resulting in the irreversible loss of resource, which in this case refers to South Africa’s carbon 

budget. The significance of the climate change impact of the Jordan plant is influenced by the 
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spatial scale, duration and probability. Due to the nature of climate change being a global 

phenomenon, significance cannot be reduced regardless of mitigation strategies applied. 

Table 7: Summary of the climate change impacts of the estimated GHG emissions from the proposed 
Jordan plant during the operational phase. 

Nature: The Greenhouse gas emissions produced as a result of the plant contribute to the 

global phenomenon of anthropogenic climate change. Numerous global environmental 

changes are likely to manifest as a consequence of climate change, although none that can be 

attributed directly to the specific greenhouse gas emissions of any individual source, such as 

the proposed Jordan plant. The total cumulative emissions from the operational phase of the 

plant represent 0,3%, of South Africa’s carbon budget (based on 2015 figures) 

 Without Mitigation With Mitigation 

Spatial Scale National/International National/International 

Duration Permanent  Permanent  

Magnitude High High 

Probability Definite Definite  

Significance High High 

Status of impact Negative Negative 

Reversibility None None 

Irreplaceable loss of 

resources? 

Yes Yes 

Can impacts be mitigated? Yes Yes 

Mitigation: No mitigation scenario in addition to the “no-go” scenario was developed for the 

project. A number of technical design controls are outlined in the project scope and the 

environmental monitoring programme (EMPr) to be included in the detailed design of the 

plant and implemented during construction and operation. The biggest impact of the project 

lies in the upstream maize (corn) production.  The mitigation of the emissions of the upstream 

value chain from the plant lies with the upstream supplier, and not within the ambit of the 

planning of this project. However, in order to effectively manage the climate change impacts 

of the project, it is pertinent to include appropriate management systems across the Scope 3 

emissions of the plant. 

Cumulative impacts: The emissions from the project are cumulative with the emissions from 

other greenhouse gas emitting installations globally. The emissions from the project will 

contribute to South Africa’s national greenhouse gas inventory. Due to the global scope of 

climate change and the long duration that carbon emissions are expected to remain in the 

atmosphere, the greenhouse gas emissions from the plant are globally cumulative in their 

impact. Climate change is likely to be accelerated and sustained as emissions accumulate in the 

atmosphere. 
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Residual risks: Although no mitigation scenario is provided, mitigation options are already 

included in the design of the plant. This significantly reduces the impacts of the proposed 

Jordan plant, and therefore manages the residual risks.  

Although the plant scores an overall High significance, as a single source the impact of the 

proposed Jordan plant’s direct greenhouse emissions during operation (over the 20 years project 

life time) is considered to be medium in magnitude due to its 0.08% contribution to the national 

carbon budget. The greenhouse gas emissions from the proposed Jordan plant, when considered 

in isolation, are unlikely to have any specific significant impact on global climate change.  

The High significance score further needs to be considered in the context of the following: 

 The Paris Agreement: The Paris Agreement does not define particular emissions 

allocation processes for developed, developing, and least-developed parties to the 

agreement.  However the countries agreed on the principle of equity and common but 

differentiated responsibilities (CBDR) and respective capabilities, in the light of different 

national circumstances.  In this regard, developing countries, such as South Africa, 

should have an opportunity to allow for economic growth at lower decarbonisation rates 

than developed counterparts.   

 South Africa’s need to increase emissions in the short-term to achieve developmental 

goals: Industry and industrial development are significant drivers of national economic 

development. In this regard South Africa’s Nationally Determined Contribution (NDC) 

submitted in Paris in 2015 sets out the national emissions trajectory up to 2050. South 

Africa’s emissions are expected to peak between 2020 and 2025, plateau for 

approximately a decade and decline in absolute terms thereafter. This trajectory allows 

room for growth, and related carbon emissions, in order to address socio-economic 

developmental needs within a carbon-constrained context.  

The relevance of energy-intensive industry in the Emfuleni Local Municipality to drive socio-

economic development. The manufacturing sector contributes 26% to the Emfuleni Local 

Municipality Economy (Emfuleni Local Municipality, 2018). In addition, the Municipality is 

currently experiencing an increase in unemployment, coupled with a high number of households 

that do not have any form of income. The manufacturing sector is seen as a key contributor to 

sustainable economic growth within the Local Municipality, specifically with regards to the 

potential for job creation.  The Emfuleni Local Municipality has earmarked the location of the 

site, as part of this growth direction, for industrial use.  This forms part of the urban growth 

direction of the Emfuleni Local Municipality (Urban Dynamics, 2018). There are options to 

mitigate the greenhouse gas emissions in the operational phases of the plant. However, these 

options are not able to alter the impact that the greenhouse emissions will have on climate 

change in terms of their extent, duration or probability. It is only the magnitude of the 

greenhouse gas emissions impact that can be reduced by reducing the quantity of emissions. 
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6. Climate change risk and vulnerability 

assessment 

Companies in many industry sectors in South Africa are already experiencing detrimental climate 

change impacts. These include, for example, prolonged regional droughts which result in water 

constraints and operational stoppages as well as flash floods impacting infrastructure, water 

storing facilities and water discharge quality. However, the most significant effects of climate 

change are likely to emerge over the medium- to long-term. The timing and magnitude of these 

effects are uncertain. To account adequately for the potential climate change effects in planning 

processes, companies need to consider how climate related risks and opportunities, as well as the 

associated impacts, may evolve under different conditions. 

For the purposes of this climate change impact assessment, the project boundary is confined to 

the Jordan Plant and the relevant climatic parameters / shifting trends applicable to the 

immediate area in which the Plant is located (the Sedibeng District Municipality12). However, it 

should be noted that other industrial plants in this area would be subject to the same climatic 

parameter shifts and as such face similar risks in terms of climate change impacts. This would 

also be especially relevant in cases of older plants/industrial operations due to ageing 

infrastructure.  

The proposed Jordan plant could face a number of climate change related risks across its core 

operations, its value chain, as well as risks from the social and natural environment within which 

the plant will operate, for both a globally mitigated emissions scenario and a globally unmitigated 

emissions scenario. Under an unmitigated emissions scenario the physical risks of climate change 

are high, as policies and measures have not been put in place to reduce emissions (Figure 6). This 

would mean that the transitional risks would be low under an unmitigated emissions scenario. 

Physical risks are higher as the global temperatures are expected to increase by 6C, which could 

for example increase the risk of heat stress. 

However, under a mitigated emissions scenario, transitional risks are high as the world’s 

economy moves towards a low carbon economy by implementing nationally determined 

contributions. The mitigated emissions scenario is supported by the Paris Agreement and will be 

achieved as countries set ambitious Nationally Determined Contributions (NDC). As countries 

work towards compiling their Nationally Determined Contributions, additional regulations may 

be put in place to limit emissions from fossil fuel intensive industries or encourage renewable 

energy development. The 24th Conference of the Parties (COP 24) was held in Katowice, 

Poland from 2-14 December 2018. The main issue under consideration at this event was that the 

world is NOT on track for a 2°C target. In this regard countries must negotiate and determine 

how to achieve such a target, and how to possibly accelerate efforts to achieve a 1.5°C target.  

                                                 

12 Weather and climate change data perused for this study was developed for the Sedibeng District Municipality.  
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The ratchet mechanism indicates that countries in theory, would submit new “intended 

nationally determined contributions” (INDCs) every five years, outlining how much they intend 

to reduce emissions. Each submission would be more ambitious than the last. South Africa’s 

Nationally Determined Contribution is not sufficient to meet a 2°C target, in which case a 

ratcheted nationally determined contribution within the approximate period 2022-2025 could 

have an impact on the longevity of projects such as the proposed Jordan plant. 

 

Figure 6: Forward Looking Scenario Analysis13 

The following section will provide an assessment of the climate change risk and vulnerabilities 

related to the plant’s core operations and the value chain. Following these sections is the 

assessment of the key issues related to the social and natural environment.  

6.1 Core operations 

Core operations for this assessment include everything within the fence of the proposed Jordan 

plant. The core operations are expected to be exposed to both physical and transitional risks as a 

consequence of climate change. 

6.1.1 Exposure  

The Jordan plant’s core operations would be exposed to the following changing climatic 

parameters:  

                                                 

13 Promethium Carbon 
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From a regulatory perspective, the plant is very exposed to the proposed South African Carbon 

Tax under a climate scenario with mitigation to limit global temperatures below 2C. This is due 

to the emissions related to the coal fired boilers to be used for the drying of the maize kernels.   

6.1.2 Sensitivity  

Due to Increased temperatures, prolonged periods of drought and severe weather events could 

all negatively influence the core operations of the plant. The plant is dependent on water and 

energy for continued functionality. However, water provision is highly sensitive to increased 

temperatures and prolonged periods of drought. In addition, the continuation of electricity 

supply would be sensitive to increased regulatory requirements in the form of the proposed 

carbon tax. Finally, from an infrastructure perspective, the plant is sensitive to extreme weather 

events such as increased hail storms, flash flooding and increased temperatures.  

6.1.3 Risks that could impact the Jordan Plant’s core operations 

The following risks, as a result of the plant’s exposure and sensitivity to climate change, could 

have an impact on the Jordan plant.  

6.1.3.1 Physical risks  
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Increased temperature. As indicated by the South 

Africa’s Draft TNC, the Sedibeng District 

Municipality’s climate change vulnerability assessment 

and the LTAS, temperatures are expected to increase 

in the Gauteng Province. Rising temperatures 

increase the intensity and frequency of heat waves. 

The number of people at risk of heat-related medical 

conditions is projected to increase. Heat stress 

directly impacts on labour productivity. Labour 

productivity is projected to decline significantly under 

a high emissions scenario. Prolonged hot periods and 

increased temperatures may also reduce the operating 

efficiency of machinery or heavy goods vehicles. 

Equipment operating thresholds may be exceeded 

during episodes of extremely high temperatures. This 

can also increase costs as more frequent equipment 

maintenance may be required. Reduced labour productivity could potentially impact on the level 

of quality of equipment safety management, risking the safety of the equipment used. High 

temperatures could lead to extended use of air conditioners, which would increase diesel 

consumption.  

Severe weather events (e.g. storms and floods). The Surface Water Study as part of the BAR, 

in line with the National Water Act guidelines considered flood events and the evaluation of 

flood behaviour, peak flood discharges and peak flood levels of the plant’s position. To assist in 

the management of potential flood risks and hazards, maximum water levels reached by 

floodwaters in every 100 years were considered. Climate change is changing the frequency and 

intensity of storm and flood events (Davis-Reddy & Vincent, 2017) (UNFCCC, 2007) (IPCC, 

2018). The Sedibeng District Municipality IDP notes that the number of hydrological and 

climatologically events (floods, extreme temperatures, veld fires), are increasing each year. The 

risk to the core operations may thus be much higher than predicted, as both the modelling and 

legislative requirements (NWA) are not taking current and future predicted climatic changes into 

account. This could be mitigated through effective early warning systems, collaborations with 

relevant local partners, such as the Sedibeng District Municipality and the South African weather 

service to investigate improved climate data for the area. 

More severe and intense storms and floods can result in damages to the plant’s infrastructure 

(building, property, water and energy infrastructure, road) and potentially disrupt or even halt 

operations. Power interruptions to equipment during use caused by such severe events may 

jeopardise safety functions, presenting serious potential for injuries. Although the proposed 

Jordan plant is located in a built-up, developed area with easy access to the necessary water, 

energy and transport infrastructure, these are aged, eroded and require urgent maintenance and 

improvement. Climate change will only exacerbate the existing challenges around current poor 

infrastructure condition. The Jordan Plant, in line with the EMPr,  is planning to upgrade road 

Higher temperatures pose profound threats 

to occupational health and labour 

productivity, particularly for people 

undertaking manual, outdoor labour in hot 

areas. This indicator shows the change in 

labour capacity (and thus productivity) 

worldwide and for rural regions specifically, 

weighted by population. Loss of labour 

capacity has important implications for the 

livelihoods of individuals, families, and 

communities, especially those relying on 

subsistence farming. (Watts, et al., 2018) 
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infrastructure to accommodate transport related needs of the project, add additional capacity to 

the substation to support the project and put in its own water supply pipeline (from the Rand 

Water connection), sewer package plant and effluent wastewater treatment plant. These measures 

will contribute significantly to adapting to potential climate change impacts.   

Logistics: The transport of raw materials and products to and from the Jordan plant is included 

within the core operations as it is a vital part of the process. Transport of raw materials to and 

products from the facility would be by truck. Any interference in the transport of maize or end-

product to/from the plant will impact the operations of the plant. Impacts of climate change 

including more intense droughts and floods and heat waves could damage transport 

infrastructure such as roads which will require extensive adaptation and changes to route 

planning14.  The transport related activities both to and from the Jordan Plant could thus be 

impacted by climate change.   

6.1.3.2 Transitional risks 

The proposed Jordan plant will have regulatory obligations associated with greenhouse gas 

emissions. The Department of Environmental Affairs’ regulations are associated with 

greenhouse gas emissions reporting - National Greenhouse Gas Emissions Reporting 

Regulations (Department of Environmental Affairs., 2017) - and emissions management 

(Declaration of Greenhouse Gases as Priority Air Pollutants (Department of Environmental 

Affairs, 2017) ) and National Pollution Prevention Plans Regulations). Once operational, the 

Jordan maize wet mill plant will be required to report its direct emissions from food processing 

(IPCC code: 1A2e Food Processing, Beverages and Tobacco) and from waste water treatment and 

discharge (IPCC code: 4D2 Industrial Wastewater Treatment and Discharge) to the Department of 

Environmental Affairs.  

The South African Carbon Tax Bill was passed by the National Assembly on 19 February 2019 

and transferred to National Council of Provinces (NCOP) for concurrence (National Treasury, 

2018). At an estimated effective tax rate of R 36/tCO2e, the Jordan plant may be liable for up to 

R13 million per year on their direct emissions. This calculation is based on a R120 per ton CO2e 

emitted, including the basic 60% tax-free allowance. No additional allowances were included. 

6.1.4 Vulnerability – core operations 

Increasing temperatures, increased water pressure and a dynamic regulating environment are 

both physical and transitional risks faced by the Jordan plant. As a result the core operations of 

the plant are highly vulnerable to climate change.  

                                                 

14 Farrag-Thibault, A. 2014. Climate Change: Implications for Transport. University of Cambridge, Business for Social 
Responsibility, New York.  
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Table 8: Core operations vulnerability to climate change 

Risks Baseline scenario with no 

greenhouse gas mitigation 

by global community 

Scenario with mitigation to 

limit temperatures below 

2C 

Core Operations – Jordan plant 

Heat stress High Risk High Risk 

Drought  High Risk Medium Risk 

Severe weather events (e.g. 

storms, flash-flooding) 

High Risk Medium Risk 

Logistics Medium Risk Medium Risk 

Regulatory obligations Low Risk High Risk 

6.1.5 Adaptive capacity 

Although the plant is highly exposed to climate change and sensitive thereto, a number of 

aspects have already been prescribed, as part of the Basic Assessment Report (Measures to be 

included in the design of the site and the plant)15, that effectively link to adaptive capacity into 

the plant. These include the following:  

 The design of the plant should consider ways in which to maximise the re-use of water 

for operational purposes.  

 The industrial effluent treatment plant should be designed to meet potable water 

standards and to allow for the e-use of water as far as possible in the process. 

The design of the Jordan plant has also considered a number of emission related mitigation 

measures to save in coal consumption and in doing so limit GHG emissions. Such mitigation 

measures can assist in lowering the tax liability of the plant. These design features include:   

 Regenerative heat processes and energy recovery measures have been incorporated in the 

design. This translates into an estimated improvement in heat usage of 5 % which is 

equal to 4 653 tonnes of coal per annum. 

 7 boiler economisers will be installed which will translate to a 3% improvement in coal 

usage, or a 2790 tonnes coal saving per annum.  

 Variable speed drives will be installed on the following equipment: Stoker drive & forced 

cooling fan, induced draught fan and feed water pumps.  The calculated benefit of 

installing variable speed drives is estimated at 20%, or 1 420 848 kWh annually. The 

emission reduction is based on the current grid emission factor of 0,98 tCO2/MWh.  

                                                 

15 SLR Consulting, 2019. Proposed Maize Wet Mill Plant, Vereeniging, Gauteng Province: Basic Assessment    Report (inclusive of 
IA&P review comments). Project Jordan Holding Company (Pty) Ltd.  
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 Variable speed drives will also be installed in air compressors and supply pumps.  

These measures in conjunction with the use of LED lighting will drive energy efficiency and 

emissions management at the plant.  

6.2 Value chain 

The value chain of the Jordan plant would include electricity supply (from coal) and diesel, as 

well as the upstream agricultural production of maize. It is expected that the value chain will be 

exposed to both physical and transitional risks, as a consequence of climate change. 

6.2.1 Exposure  

The Jordan plant’s value chain would be exposed to the following changing climatic parameters.  

 

The exposure of the value chain, although similar to the core operations, relate to a much 

broader perspective in terms of key upstream and downstream elements.  

6.2.2 Sensitivity  

Jordan’s value chain is highly sensitive to climate change. For the purposes of this report the 

following key value chain elements have been assessed in terms of climate change: maize 

production, water accessibility and energy provision. Maize production is greatly impacted by 
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both increasing temperatures as well as changing rainfall patterns. Water and energy provision 

are sensitive to climate change from an availability, capital and a regulatory perspective 

6.2.3 Risks that could impact the Jordan plant’s value chain  

6.2.3.1 Physical risks 

Maize. The assumption was made that the plant’s maize is farmed in Bothaville, Free State 

Province. This province produces around 34% of the country’s total maize crop (Lejweleputswa 

District Municipality, 2016). Situated within the Vaal and Orange Hydrological Zones, the Free 

State Province is already experiencing severe water shortages due to drought. In late 2015 it was 

also declared a disaster area. Agriculture is one of the most water intensive industries in the 

country. Existing water shortages, demand-supply challenges coupled with increasing drought 

conditions predicted for the future will severely impact on the maize production in terms of 

agricultural productivity, yield, and potential crop failure and commodity price (Lejweleputswa 

District Municipality, 2016).  

The Lejweleputswa District Municipality’s climate change vulnerability assessment and response 

plan (2016) indicated that the agricultural sector is highly vulnerable to climate change and has 

low adaptive capacity to the change in grain production. The same applies to the vulnerability 

and the region’s adaptive capacity to water: less water will be available for irrigation and drinking. 

Increased temperatures lead to higher evaporation and evapotranspiration rates, further 

increasing existing water demands in the agricultural sector.  

The continued stable production and supply of maize will therefore be a major risk to the plant’s 

operation. The intensity and variability of rainfall is increasing. Thus, even though rainfall events 

will be scarce, when they do occur, they will be more intense than normal. Intense storms could 

damage or wash away infrastructure or transport routes. This could negatively impact logistics, 

labour and the supply of products such as coal and maize. The risk of supply chain disruptions 

for the construction phase of this project is low, as the project is situated within an industrial 

zoned area which has well-developed infrastructure and thus sufficient access to construction 

materials. The increased probability of storms and floods may however impact on the Jordan 

plant in terms of employee safety, infrastructure safety and continuity, as well as production 

delays. 

Electricity. Key to the Jordan Plant’s supply chain is electricity. The Jordan plant will use in the 

order of 15MW of electricity per year from Eskom. In terms of climate change impacts there are 

two key considerations with regards to Eskom: the first being water and the second being the 

regulatory implications of the proposed carbon tax on the power utility.  

During 2017 Eskom consumed 1.43 litres of water for every kWh of electricity produced 

(ESKOM, 2018).  The bulk of the Eskom power stations are situated in the Mpumalanga region 

which, as discussed, is a water stressed Province. The overall water stress, as determined by the 

World Resources Institute Aqueduct, of the Mpumalanga region is “Medium to High” and is 
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shown in Figure 5 below.  In addition climatic models predict that the Province is going to 

become increasingly drier and hotter.   

 
Figure 7:  Water stress in Mpumalanga region16  

Water scarcity and increasing constraints in terms of access to water could negatively impact 

Eskom’s functionality.  In turn, disruptions in Eskom’s ability to generate power could negatively 

impact on the plant’s ability to run its operations sustainably. 

In terms of regulatory implications: Eskom emits in the order of 200,000 tonnes of CO2e per 

year.  Eskom’s emissions are governed by the Integrated Resource Plan (IRP) that is published 

by the Department of Energy.  The reduction in emissions from the South African grid as per 

the updated version of the 2010 Integrated Resource Plan is shown in Figure 6 below.  The 

decarbonisation of Eskom’s operations could potentially carry a pricing risk for electricity. 

                                                 

16 World Resources Institute – https://www.wri.org/our-work/project/aqueduct 
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Figure 8:  Grid emission factor projection (Department of Energy, 2016) 

The announced carbon tax could potentially have an impact on the price of electricity. National 

Treasury has however given a commitment that there will be no impact of carbon tax on the 

electricity tariff up to 2020.  After 2020 the carbon tax impact could be in the order of 5 cents 

per kWh, increasing to a potential level of 12 cents per kWh by 2030.  

There is a price risk in the Eskom tariff in that many of Eskom’s clients are installing their own 

renewable energy (mostly solar PV).  The impact of this is that the sale of electricity by Eskom 

will reduce.  Reduced sales will reduce Eskom’s revenue and may lead to increased electricity 

prices as Eskom still needs to cover its costs. 

Water stress. Water security and groundwater are considered as part of this specialist climate 

change impact assessment. This is due to the fact that water is a key resource that will be affected 

as a result of climate change. In the case of the proposed Jordan plant, water is considered from 

a regional perspective. Climate change impacts related to water could impact access to water and 

water security from an operational perspective.  Prolonged periods of drought, increasing 

ambient temperatures and flash flooding impact water availability (e.g. groundwater sources or 

water recharge ability) on a regional scale. 

Higher temperatures and increased water scarcity are factors that often lead to drought. The 

impacts of drought periods are twofold. During drought periods, the plant’s onsite water flows 

will be reduced, which will result in an increased demand for water from Rand Water. This 

would ultimately put the Jordan plant at risk of increased operational costs. In addition, drought 

periods may affect Rand Water’s ability to supply required volumes of water to the plant, due to 

water restrictions. However, the Jordan Plant are considering the treatment of effluent to 

drinking water standards so that it can be re-used within the plant. This could reduce the Plant’s 

demand on Rand Water. These types of mechanisms should be reviewed on a regular basis to 

incorporate and manage any changes in water demand.  

y = -0.0199x + 41.131

0.00

0.20

0.40

0.60

0.80

1.00

1.20

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032

G
ri

d
 E

m
is

is
o

n
 F

ac
to

r
(t

o
n

 C
O

2
e/

M
W

h
r)

Year

Grid emisison factor projection
(based on IRP 2010 update)

Moderate Growth Scenario Linear (Moderate Growth Scenario)



 

40 

 

The long-term scenarios for the area include either reduced or increased rainfall, yet both 

scenarios, coupled with higher temperatures, could lead to extended drought periods and 

increased intensity and variability of rainfall.  

6.2.3.2 Transitional risks 

During the construction phase, the maize wet mill plant will require building materials such as 

cement and steel. The prices of these products may increase when the Carbon Tax Bill is 

implemented (1 June 2019). This could ultimately increase the cost of construction for the 

Jordan plant. The uncertainty surrounding the post 2020 carbon tax regime poses a significant 

risk of escalating costs in terms of the Plant’s operations. Uncertainty regarding the pass through 

costs associated with Eskom’s carbon tax liability increases operational risks in terms of 

heightened electricity costs.  

6.2.4 Vulnerability – value chain 

Increasing temperatures, increased water pressure and a dynamic regulating environment are 

both physical and transitional risks faced by the Jordan plant. As a result the value chain of the 

plant is highly vulnerable to climate change. 

Risks Baseline scenario with no 

greenhouse gas mitigation 

by global community 

Scenario with mitigation to 

limit temperatures below 

2C 

Value Chain – Jordan plant Value Chain 

Disrupted upstream supply 

chain - Maize 

High Risk Medium Risk 

Disrupted upstream supply 

chain - Electricity 

High Risk Medium  Risk 

Water supply High Risk Medium Risk 

Regulatory obligations Low Risk High Risk 

 

6.3 Social environment 

The Jordan plant is situated within the town of Vereeniging, in the Gauteng Province, 

approximately 50 km south south-west of Johannesburg. This area falls within the Emfuleni 

Local Municipality and the Sedibeng District Municipality. According to the latest available 

Spatial Development Framework (SDF), the Jordan plant will be located within an area 

earmarked for light industrial and commercial uses. This is illustrated in the figure below.   
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Figure 9: Jordan Plant location in terms of Emfuleni Local Municipality SDF17 

Considering that the plant is located in an identified light industrial area, which forms part of the 

urban growth direction of the Emfuleni Local Municipality, the climate change impacts from a 

social perspective are minimised. Climate change, in terms of the Emfuleni Local Municipality, 

presents a challenge to urban systems due to rainfall intensity, storm surges, flooding and the 

urban heat island effect. However, adhering to spatial planning principles, accommodating 

industrial uses within specific areas and managing urban sprawl all contribute to effective climate 

change adaptation.  

In this regard social impacts related to climate change, typically associated with inter alia informal 

settlements (vulnerable communities), the uprooting of communities and development outside 

of urban boundaries, are minimal in terms of the Jordan plant.  

There are three key issues to consider in terms of climate change impacts on the social 

environment.  

The changing land use will mean a loss of current informal grazing pastures. The loss of 

subsistence based practices within the area could impact the resilience of local communities in 

the face of climate change. Climate change and more specifically the adaption thereto could place 

                                                 

17 Emfuleni Local Municipality, 2018. Spatial Development Framework 2018-2019.  

Approximate location of Jordan 
Plant
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economic strain on communities. Subsistence based agriculture, especially related to more 

informal settlements in close proximity to the proposed Jordan plant, is a critical economic 

resource. However, it is noted in this assessment that the Basic Assessment Report18 prepared for 

the Jordan plan indicates that the affected Emfuleni Livestock Group is given preference in 

Corporate Social Responsibility initiatives.   

Air Quality. The Jordan plant falls within the Vaal Air Quality Priority Area. This is indicated in 

Figure 9 below.  

 
Figure 10: Air quality priority areas in the Sedibeng District Municipality Area19 

Air Quality remains a key social concern in the area surrounding the plant. Although climate 

change and air pollution are different in nature, there is a close correlation between these aspects. 

Climate change will change vertical and horizontal transport in the atmosphere, leading to 

changes in the way pollutants are dispersed and transported. Following that, the residence time 

of air pollutants in the atmosphere may change. In this respect changes in amount and patterns 

of precipitation are very relevant to the distribution of air pollutants20. Under hotter and drier 

conditions, as a result of climate change, air pollution could worsen. This is a key aspect to be 

considered in the monitoring of air quality thresholds and standards at the Jordan plant, once 

operational.  

                                                 

18 SLR Consulting, 2019. Proposed Maize Wet Mill Plant, Vereeniging, Gauteng Province: Basic Assessment    Report (inclusive 
of IA&P review comments). Project Jordan Holding Company (Pty) Ltd. 
19 Sedibeng District Municipality, 2017 
19 Swedish Environmental Protection Agency, n.d. Air Pollution and Climate Change: Two sides of the same coin? 
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The possibility of migration as a result of job creation. Major in-migration into the area 

purely as a result of the proposed Jordan project is not expected. However, the Sedibeng District 

Municipality does make mention of the fact that there is an increase in in-migration from rural 

areas to urban areas. This is especially relevant to expanding urban areas such as the Vereeniging 

urban complex. In this regard it should be noted that climate change is likely to particularly affect 

socially vulnerable populations already inclined to migrate.  Climate-related food insecurity, 

service incapacity and climatic impacts on subsistence-based livelihoods lead to increased 

migration.  

Climatic changes coupled with existing socio-economic pressures could result on impacts on the 

country’s’ agricultural, specifically subsistence based, sectors. This could typically lead to an 

increase in climate refugees to areas such as Emfuleni Local Municipality. The climate change 

induced strain on communities either in rural areas surrounding the Emfuleni Local Municipality 

or even further afield such as neighbouring countries (Zimbabwe and Mozambique in particular) 

could increase migration to the study area due to people searching for employment. This could 

lead to community tensions as competition for land, water and basic services increase.  

 

6.4 Natural environment 

Climatic changes, whether through natural or anthropogenic influences, impacts directly on the 

natural environment. At first, ecosystems such as soil, biodiversity and groundwater recharge are 

impacted and in turn, ecosystem services. The chain of impacts cascades down further to affect 

natural resource extraction, resource processing and eventually the social sphere21. The socio-

economic system is therefore dependent on the natural environment and the provision of its 

ecosystem services. Ecosystem services serves as the representative for the natural environment 

and the impacts of anthropogenic climate change as well as the level of resilience discussed in 

this context.  

6.4.1 The importance of ecosystem services and their current state 

“Ecosystem services are the benefits people obtain from ecosystems.” (Millennium Ecosystem 

Assessment, 2005, p. 5). Since they regulate climate, purify water and absorb waste, ecosystem 

services are life-sustaining and are “structural building blocks of global ecosystems” (Farley and 

Voinov 2016, p. 389). Ecosystem services, or Nature’s contribution to people (Pascual, 2017) can 

include: 

 Provisioning services, such as raw materials, food, fresh water, medicinal resources, 

energy, habitat creation and maintenance of genetic diversity; 

                                                 

21 GIZ. 2014. The Vulnerability Sourcebook Concept and guidelines for standardised vulnerability assessments. Deutsche 
Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH, Bonn and Eschborn, Germany. 
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 Regulating services, such as water purification, regulation of local climate and air 

quality, trees provide shade and regulate air quality by removing pollutants from the 

atmosphere,, carbon sequestration and storage, moderation of extreme events: wetlands 

regulate floods, storms avalanches and desertification, erosion prevention and 

maintenance of soil fertility, pollination, propagule dispersal and biological control of 

pests and vector borne diseases, biological control, pest and disease control, disease 

regulation; 

 Supporting services, such as soil formation, nutrient and water cycling; 

 Cultural services, such as physical and experimental interactions with nature, symbolic 

meaning and inspiration. 

The impacts of climate change, i.e. rising temperatures, frequency and intensity of extreme 

weather events and changes in rainfall, will impact on ecosystem composition, processes and 

dynamics on a local scale.22,23 But the various responses at the individual, population, community, 

and ecosystem level to the climatic changes are difficult to predict. Interactions are highly 

complex and are also influenced by other environmental factors and drivers other than climate 

change. Varying levels of existing environmental degradation that can put some systems under 

more stress than others, add to the complexity of responses.  

6.4.2 Changes in ecosystem composition in Gauteng 

Although Gauteng is regarded as having high biodiversity levels, more than half has been lost to 

industrial activities, mainly mining, agriculture and urbanisation. These impacts will be 

exacerbated by climate change, threatening the grassland biome and leading to increased habitat 

loss. It is predicted that “virtually no natural habitat will remain within Gauteng by 2050” 

(Gauteng Department of Agriculture and Rural Development 2013). As outlined above, the loss 

of natural “green” and “blue” spaces will impact on provisioning services such as food security 

and regulating services to secure human well-being and continued economic productivity.  

The biodiversity in the Sedibeng District Municipality will also be negatively affected by climate 

change: the projected temperature increase will lead to large-scale grassland species loss and the 

grassland biome, one of the biomes most vulnerable to climate change (highest priority). Despite 

some conservation areas having been established, climate change will lead to the replacement of 

the grassland biome with the savanna biome (Sedibeng District Municipality, 2017). 

Figure 7 below depicts the impacts of climate change on South African biomes. The climate 

projections range from current, low (wet/cool), intermediate (median temperature and rainfall) 

to high (dry/hot) scenarios. Across all the scenarios the grassland biome is likely to decline 

significantly in the future. 

                                                 

22 Montoya and Raffaelli 
23 Jentsch A, Beierkuhnlein C. 2008. Research frontiers in climate ecosystems. Comptes Rendus Geoscience, 340:621-628. 
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Figure 11: Bioclimatic envelope projections24 

6.4.3 Ecosystem services in urban areas 

Urban and built up areas, which the proposed Jordan plant will be situated in, are highly 

dependent on the provisioning as well as regulating services the natural environment provides. 

From a regional perspective, the transformation of natural spaces in rural areas surrounding 

urban regions will directly impact on the services cities derive from the environment. Climate 

change will exacerbate this effect and reduces the ability of society to adapt. Urban areas are 

provided with fresh water, which availability and quality is affected by vegetation cover. 

Increased levels of impermeable surfaces (e.g. tar or concrete) restrict water infiltration to 

recharge groundwater storages and feed rivers, increase the volume of runoff and the absence of 

trees cannot slow down heavy rainfall, which makes urban areas highly vulnerable to flooding 

                                                 

24 Department of Environmental Affairs. 2013. Long-Term Adaptation Scenarios Flagship Research Programme (LTAS) for 
South Africa. Climate Change Implications for the Biodiversity Sector in South Africa. Pretoria, South Africa. 
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effects. With predicted increases in intense storm and flooding events due to climate change, the 

absence of vegetation cover will exacerbate water flooding. Besides the provision of services 

such as urban cooling, water supply, runoff mitigation and food production, ecosystems also 

moderate environmental extremes. 

These changes to the urban landscape (such as tar, buildings, etc.) changes the reflectivity of the 

surface (surface albedo), leading to the so-called “heat island effect”. Instead of reflecting 

sunlight, urban infrastructure absorbs the energy and heats up. In conjunction with increasing 

temperatures due to climate change, the temperature in urbanised areas would rise even further. 

Anthropogenic climate change is threatening economic, social and environmental well-being on 

a localised scale. In particular, human health and biodiversity will be most affected. The 

degradation and loss of ecosystem services will mostly likely affect lower income and vulnerable 

people disproportionately and has the potential to be a significant barrier to reducing poverty 

(Millennium Ecosystem Assessment, 2005). The natural environment’s level of resilience plays a 

vital role in climate change adaptation and in sustaining socio-economic well-being in urban 

areas (see Section 6.3 for details on indicators for social well-being).  As such it forms part of this 

climate change impact assessment. 

6.4.4 Resilience of the natural environment to climate change 

Ecological resilience is the capacity to expect, absorb and recover from disturbances while 

systems maintain their functionality (Adger 2000; Gunderson 2000; Rockström et al. 2009; IPCC 

2012a). It can be defined as “the capacity of a system to absorb recurrent disturbances such as 

hurricanes or floods so as to retain essential structures, processes, and feedbacks” (Adger et al. 

2005, p. 1036).  

The level of resilience of the natural environment to absorb disturbances resulting from 

pollution, urbanisation and climatic changes and retain its current functionality, has continuously 

decreased. The environment’s resilience to anthropogenic climate change and continuous natural 

resource degradation is generally low. With a declining ability to recover from disturbances, the 

natural environment is becoming increasingly unstable and its responses to these disturbances 

are becoming increasingly unpredictable.  

Ecosystems are subjected to disturbances which influences their productivity, thus their ability to 

provide ecosystem services. A more resilient ecosystem equates to maintaining a continued 

supply of ecosystem services. 25 It is evident from the above discussion that the natural 

environment’s capacity to continue providing ecosystem services and goods to secure human 

well-being is increasingly being compromised (Farley and Voinov 2016).  

                                                 

25 Committee on the Effects of the Deepwater Horizon Mississippi Canyon. 2013. Chapter 3: Resilience and Ecosystem Services. 
Pp 47-70 in Davies, D., editor. An ecosystem services approach to assessing the impacts of the Deepwater Horizon Oil Spill in the Gulf of Mexico. 
The National Academies Press, Washington, D.C, USA. 
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6.4.5 Climate change impacts on ecosystem services 

As the proposed Jordan plant is a Greenfield development and will be situated in an existing 

industrial-zoned and developed area, the ecosystem services present in this region are limited and 

thus their exposure to climate change. In turn, the impacts the Jordan plant can expect will be 

comparatively low or moderate. This is also taking the design elements into consideration, which 

aim to mitigate potential environmental impacts. The assessment has taken the climatic trends 

for the SDM and its identified key climate change vulnerability indicators into consideration. 

The climate change impacts on ecosystem services applicable to the Jordan plant are summarised 

below (Table 9). Ecosystem services were categorised according to the Millennium Ecosystem 

Assessment. The degree of the impact follows the risk approach outlined in Table 9.   

Table 9: Impacts on ecosystem services resulting from anthropogenic climate change in the area 
surrounding the proposed Jordan plant26 

                                                 

26 Millennium Ecosystem Assessment. 2003. Ecosystems and their services. 2009.  Pp. 49-62 in Alcamo, A., N.J. Ash and C.D. 
Butler et al., editors. Ecosystems and human well-being. A framework for assessment. Island Press, Washington, D.C., USA. 

Category Ecosystem 

service 

Explanation Climate change impacts 

on resilience of ecosystem 

services 

Impact 

Provisioning Products obtained from ecosystems 

Fresh water People obtain 

freshwater from 

ecosystems. 

Fresh water in 

rivers is also a 

source of energy 

The availability and quality 

of fresh water will be 

compromised by climate 

change. The resource is 

under high stress in the 

SDM and the Municipality 

has a low adaptive capacity 

to managing reduced water 

availability. The plant will be 

treating wastewater to make 

it potable, which reduces the 

risk of water shortage as 

well as mitigating further 

impacts on the fresh water 

resources 

Medium 

Regulating Benefits obtained from regulation of ecosystem processes  

Regulation of 

human 

diseases 

Changes in 

ecosystems can 

directly change 

Although the SDM’s 

adaptive capacity to 

increased impacts on 

Low 
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the abundance of 

human 

pathogens, such 

as cholera, and 

can alter the 

abundance of 

disease vectors, 

such as 

mosquitoes 

traditional and informal 

dwellings is low and the 

impact of climate change 

on this service is high, the 

health risk in the industrial 

area in which the 

proposed plant will 

operate will be low. 

Changes in pathogen 

abundance and 

transmission would occur 

at a higher rate in human 

settlements rather than in 

industrial areas. 

Water 

regulation 

The timing and 

magnitude of 

runoff, flooding, 

and aquifer 

recharge can be 

strongly 

influenced by 

changes in land 

cover, including, 

in particular, 

alterations that 

change the water 

storage potential 

of the system, 

such as the 

conversion of 

wetlands or the 

replacement of 

forests with 

croplands or 

croplands with 

urban areas 

Despite that the proposed 

plant will be situated in a 

built up area, some open 

areas have remained. 

Transforming the 

remaining plots covered 

by vegetation (mainly 

grasses) can alter the 

runoff behaviour and 

increase flood risk. The 

overall impact of climate 

change on water regulation 

in the vicinity of the 

proposed plant is still 

considered to be low. The 

plant is also designed to be 

raised off the ground to 

alleviate any flood-related 

risks. 

Low 

Water 

purification 

and waste 

treatment 

Ecosystems can 

be a source of 

impurities in 

fresh water but 

also can help to 

filter out and 

decompose 

organic wastes 

introduced into 

No wetlands are in close 

proximity to the proposed 

plant. Further to the south 

is the Vaal river and to the 

south-east the 

Leeuwkuildam. Although 

the impact on water 

purification and waste 

treatment is low, it is 

Low  
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7. Options for climate change mitigation 

There are numerous ways to reduce the estimated emissions, some of which would require a 

design change and other linked to awareness and optimising resource use. 

Apart from improving sustainability and aligning with the global decarbonisation commitment 

under the Paris Agreement, reducing direct emissions will reduce the Jordan plant’s carbon tax 

liability.  Under the current design of the carbon tax bill in South Africa, the Jordan plant could 

pay approximately R13 million per year on their direct emissions.  This calculation is based on a 

inland waters  important that the few 

water bodies maintain 

their functionality, as the 

area is highly dependent 

on the Vaal river for water 

provision. 

Air quality 

maintenance 

Ecosystems both 

contribute 

chemicals to and 

extract chemicals 

from the 

atmosphere, 

influencing many 

aspects of air 

quality 

The plant will be situated 

in an area falling within 

the VTAPA. Current air 

pollution problems will be 

exacerbated by climate 

change. The impact on air 

quality maintenance by 

climate change is therefore 

high. 

High  

Natural 

hazard/storm 

protection 

The presence of 

vegetation cover 

can absorb, for 

example, 

rainwater and act 

as barriers 

against hazards. 

This can 

dramatically 

reduce the 

damage caused 

by flood events 

The surroundings of the 

plant such as open fields, 

other industrial plants and 

residential areas exposes 

the plant to storm and 

flood events. The storm 

water received by the area 

would flood streets. 

Limited green spaces 

reduce the soil’s ability to 

absorb rainwater, 

increasing the impacts of 

severe weather event. The 

impact on storm 

protection ability is 

therefore considered to be 

moderate.  

Medium  



 

50 

 

R120 per ton CO2e emitted, including the basic 60% tax-free allowance. No additional 

allowances were included. 

Regarding direct emissions any switch away from coal would reduce greenhouse gas emissions.  

Gas, even though still a fossil fuel, has a lower greenhouse gas effect for the same heating value 

as coal. Renewable alternatives could potentially be integrated effectively into the Jordan plant 

through hybridisation. For instance, heating to 50% is cost-effective with solar water heaters, and 

coal fired boilers could also co-fire biomass to decrease the amount of coal used. 

The liquid effluent has a high protein content and subsequently would generate a significant 

volume of methane in the decomposition process. The energy value in the methane gas could be 

used to supplement the energy needs in the plant. Capturing and utilising the methane would 

mitigate a large volume of the greenhouse gas emissions, while direct flaring could result in 

additional reductions.  

Indirect emissions reduction projects upstream or downstream of the Jordan plant could be used 

as offsets under the current design of the carbon tax. In addition cost savings and efficiency 

improvements in the Jordan plant owner/operator’s sphere of influence can support cost 

containment while supporting the journey of South Africa to a low carbon and climate resilient 

society. Examples in this regard could be the use of fuel efficient vehicles for the transportation 

of coal and raw materials, offering ride-sharing or public transport incentives for staff and 

considering green building materials in the construction of the Jordan plant.  

The above measures should be considered in the final detailed design phase.  

 

8. Options for climate change adaptation 

Because the natural environment is highly complex and highly unpredictable, adapting to the 

changing climate and developing strategies to respond to these uncertainties is challenging. 

Nevertheless, uncertainty is unavoidable, and by “acknowledg[ing] uncertainty” and choosing 

“responses, understand the limits to current knowledge, and expect the unexpected” (Millennium 

Ecosystem Assessment 2005b, p.74), climate change adaptation challenges can be overcome and 

business practices changed accordingly. 

Adaptation measures are focussed on the impacts that climate change may have on the facility 

during its operational phase, and not the impacts of the facility on the environment which have 

been considered in the BAR and included in the EMPr. The following are measures the facility 

could / may implement at its operational stage to safeguard the facility against climate change. 

The adaptation plan cycle is proposed under six categories described below. The cycle is 

expected to follow an iterative process that promotes continuous improvement. The adaptive 

cycle starts with awareness, engagement and objective setting which increases the ability of the institution 
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to identify climate change risk and opportunities. Once an initial understanding of the potential 

implications for the plant is reached, objectives are set and a team is defined for the formal risk 

and opportunity assessment to prioritize climate change impacts. This assessment informs the planning 

efforts and implementation of actions to adapt to climate change, or exploit opportunities. 

Monitoring, evaluation and reporting, is necessary to compare the program with the objectives and to 

evaluate the benefits of the implemented measures to the plant and its operations. Finally, all of 

these activities are supported by partnerships and collaboration with the internal teams of the plant, 

relevant local communities, governments, civil society and potentially academic groups.  

Awareness, engagement and objective setting: This adaptation action plan is set within the 

context of the core operations, supply chain and the social and natural environment(s).  

Additional aspects can however be included when setting a climate change adaptation action 

plan: 

 Identify and share internal tools, weather models and data, best practices and lessons 

learned. This could also extend to the local governmental representatives and other 

industries in the region. 

 Continual engagement with supply chain for improved emissions, water and energy 

efficiency as well as renewable energy potential. 

Risk and opportunity assessment: This study presents a risk and vulnerability study within the 

proposed budget and timeframe in 2019.  It used the latest science and conceptual framing to 

provide a practical and meaningful outcome for the Jordan plant.  The study incorporated a 

variety of methods and data sources, combining quantitative with qualitative information and 

bottom-up versus top-down approaches.  Therefore, it is proposed to: 

 Conduct climate change risk and vulnerability workshops every three years to update the 

study with the latest science and weather data, which may require the report to be 

updated periodically; 

 Develop and expand an inventory of existing tools and data available to inform risk 

assessment (the ones provided for this report i.e. health and safety records, weather data, 

assessment of previous extreme events, etc.); 

Adaptation planning: This adaptation approach should be implemented together with 

sustainable development and design considerations. Although activities are already undertaking 

to adapt to the expected climate change, in conjunction with environmental monitoring and 

management activities when the plant is operational, these are currently spread across different 

departments. Adaptation planning should be the structure which brings all of the stakeholders 

and information, and actions together. Some options include: 

 Establish principles and guidance on adaptation at a practical operational levels. These 

would be similar to effective safety, environmental and community strategies already in 

place. 
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Adaptation actions: Adaptation actions involve concrete steps taken to prevent and mitigate 

climate change risk. These actions protect operations, affected stakeholders and the environment 

from climate change risk. The actions presented below are specific to the risk profile. 

Suggestions for future adaptation actions: 

 Implement effective heat strategies to educate and inform the workforce on the dangers 

of heat stress;  

 Develop climate change adaptation strategies with upstream maize suppliers in order for 

knowledge base support in the agricultural sector; 

 Consider mitigation alternatives in terms of energy efficiency and renewable energy to 

decrease coal dependencies. 

Monitoring, evaluation and reporting: Monitoring, evaluation and reporting validates the 

adaptation actions, ensuring that resources are being utilized for priority areas. It also 

incorporates new emerging trends that could have implications on the operation, and improves 

transparency. These include, but are not limited to: 

 Periodic review of the design basis for equipment and infrastructure; 

 Setting specific targets energy efficiency and greenhouse gas emissions. 

 

Partnership and collaboration: With climate change being a global phenomenon, adaptation 

activities implemented by the Jordan plant alone will not suffice. One of the most important 

actions for resilience and business security is the success in building relationships with 

stakeholders, and the combined efforts with important external actors. These include: 

 Engaging with improved decision-support tools, building in collaboration with industry 

in the region; 

 Supporting regional adaptation programs through engagement on planning and 

implementation of climate change programmes both at local and national levels. 

 

9. Specialist Opinion  

This study considered two perspectives in terms of climate change and the Jordan plant.  The 

first was the impact of the project on climate change. The second was the impacts of climate 

change on the project.  In both perspectives, the physical and transitional risks were considered.  

In terms of the proposed Jordan plant’s impact on climate change, the plant will generate 

emissions both through its direct operations, and there will be emissions associated with the 

plant’s value chain.  It is estimated that the emissions associated with the operation of the plant 

will be approximately 5 680 000 tonnes CO2e  (scope 1 emissions, across 20 years project life 
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time) and 1 160 000 tonnes CO2e (Scope 2 emissions, across 20 years project life time). The 

Scope 3 emissions of the plant amount to 18 300 000 CO2e across 20 years project life time.  .    

It is certain that the emissions related to the plant’s food processing operations will produce 

greenhouse gas emissions and that the greenhouse gas emissions will contribute to the national 

inventory and climate change.  

The total inventory of South African current emissions is calculated to be 17,5 Mt CO2e, which 

excludes the emissions related to transport and combustion of export coal. In respect of the 

remaining global carbon budget South Africa’s carbon budget is approximately 7,572 Mt CO2e. 

The calculated greenhouse gas inventory of the Jordan Plant was assessed in terms of the 

quantity of the emissions allocated under the South African carbon budget that the Jordan Plant 

would use-up in its lifetime. In this regard the impact of the total Jordan Plant’s greenhouse 

gas inventory is considered to be high because the total inventory is 0.3% of South Africa’s 

carbon budget. This is above the materiality threshold of 0.13% of South Africa’s carbon budget.   

The High impact of the project must be considered in the context of the following:  

 The Paris Agreement: Under the Paris Agreement countries agreed on the principle of 

equity and common but differentiated responsibilities (CBDR) and respective 

capabilities, in the light of different national circumstances.  In this regard, developing 

countries, such as South Africa, should have an opportunity to allow for economic 

growth at lower decarbonisation rates than developed counterparts.   

 South Africa’s need to increase emissions in the short-term to achieve developmental 

goals: South Africa’s Nationally Determined Contribution (NDC) submitted in Paris in 

2015 sets out the national emissions trajectory up to 2050. South Africa’s emissions are 

expected to peak between 2020 and 2025, plateau for approximately a decade and 

decline in absolute terms thereafter.  

The relevance of energy-intensive industry in the Emfuleni Local Municipality to drive socio-

economic development. South Africa’s peak, plateau and decline trajectory is specifically defined 

in the context of South Africa’s economic growth objectives. Even though there are emissions 

associated with economic growth, specifically in developing economies such as South Africa, 

these emissions should be considered in the context of social development and bridging 

inequality.  In addition the project developer has implemented a number of mitigation measures 

to reduce emissions and energy use associated with the operation of the plant. As such the High 

impact should not prohibit the project from continuing.  

However, the project, once operational must consider its vulnerabilities to climate change 

impacts. In terms of the impacts of climate change on the project, there are key vulnerabilities 

related to the core operations and the value chain of the proposed project. The core operations 

are exposed, and highly sensitive to, increased temperatures, severe storms and variable rainfall 

patterns. These climatic changes will result in risks to the labour force, potential infrastructure 
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damage as well as logistical disruptions. Although the Jordan Plant has already incorporated a 

number of best practice design principles, climate change remains highly variable and as such 

difficult to plan for. Risks associated with operational disruptions will thus exist, however, 

effective climate change adaptation operational actions can contribute to managing such risks.  

In terms of the value chain the Jordan plant is highly exposed and sensitive to prolonged periods 

of drought as well as variable rainfall patterns, severe weather events and increasing 

temperatures. This is mainly due to the production of maize which is the main raw material to 

the plant. These climatic parameters will impact water provision and electricity supply to the 

plant and critically, the security of supply of maize.  

In addition, the proposed mitigation and adaptation measures as suggested in this report should 

be considered in terms of the final design of the Plant. The emissions management and climate 

change mitigation options should be considered as and when the Environmental Management 

Plan is reviewed.  This assessment has provided mitigation and adaptation measures which build 

on the existing best practice design parameters to improve, monitor and communicate climate 

change mitigation and adaptation actions and objectives relevant to the plant. Importantly, 

mitigation and adaptation can only be commenced and fully integrated once the plant is 

operational. Continuous monitoring and verification will allow for data flows to inform practical 

and appropriate mitigation and adaptation measures.  

As with any issue of common concern to humanity, it is important that each actor makes an 

effort to minimise its own negative contribution to the issue so as to take a shared responsibility. 

This is particularly relevant to large-scale and emissions intensive industrial development such as 

the proposed Jordan plant. 
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