
IN THE HIGH COURT OF SOUTH AFRICA 
GAUTENG DIVISION, PRETORIA 

In the matter between: 

EARTHLIFE AFRICA 

and 

THE MINISTER OF FORESTRY, FISHERIES AND 
THE ENVIRONMENT 

CHIEF DIRECTOR: INTEGRATED 
ENVIRON MENTAL AUTHORISATIONS, 
DEPARTMENT OF FORESTRY, FISHERIES 
AND THE ENVIRONMENT 

LEPHALALE COAL MINES (PTY) LTD 
Respondent 

ORIGINAL 

CASE NO: ~O<J~, q ,49 

First Applicant 

First Respondent 

Second Respondent 

Third 

EXPERT AFFIDAVIT: PROFESSOR BRETT COHEN 

I, the undersigned, 

BRETT COHEN 

do hereby make oath and say that: 

1 I am an adult male chemical engineer working as a principal consultant at The 

Green House situated at Ubunye House, 70 Rosmead Avenue, Kenilworth, Cape 

Town, Western Cape Province. 

2 The facts set out in this affidavit fall within my personal knowledge and belief, 

and except where the context indicates otherwise, are true and correct. 



3 The Green House is a sustainability consulting firm based in Cape Town, with 

more than 30 years of collective experience working on a wide range of climate 

change and sustainability-related projects for government, civil society and the 

private sector. The Green House team has significant experience over a wide 

range of sectors including mining and minerals, electricity generation, urban 

systems, transport, bioenergy, biofuels, industry, commerce, agriculture, food, 

retail and municipal waste management. 

4 My qualifications, expertise and experience are set out in my curriculum vitae, 

attached marked "BC1". In brief, these are as follows: 

4.1 I received my Bachelor of Science in Chemical Engineering from the 

University of Cape Town in 1992. I further received my Doctorate degree in 

Chemical Engineering from the University of Cape Town in 1998. Along 

with my role as a principal consultant at The Green House, I currently serve 

as an honorary professor in the Department of Chemical Engineering at the 

University of Cape Town. I have over 30 years of experience applying my 

chemical engineering skills to energy, climate and sustainability related 

projects, including those in the minerals sector. 

4.2 I am a C2 National Research Foundation rated researcher. I have published 

extensively in academic journals and presented at a number of international 

conferences. I was a Lead Author on the recently released 

Intergovernmental Panel on Climate Change's ("IPCC") Sixth Assessment 



Report1 ("IPCC's Sixth Assessment"), contributing to Working Group Ill 

which focuses on climate mitigation. I have also been appointed to the 

United Nations Framework Convention on Climate Change ("UNFCCC") 

Roster of Experts on climate change matters related to the UNFCCC 

activities. 

4.3 I currently provide consulting services including those that focus on climate 

risk and opportunity assessments; energy and climate change scenarios, 

futures planning and policy development; technology assessment; decision 

support; research; strategy development; and stakeholder engagement 

and workshop facilitation. My interests include development of decision 

support frameworks, tools and models for supporting complex decision

making in the context of sustainability, in strategic, tactical and operational 

decision contexts. 

4.4 Some examples of project experience specific to this document include the 

following. I was the project lead on the development of South Africa's Coal 

Roadmap, which explored the future of, and greenhouse gas emissions 

from, the entire coal value chain under different scenarios; have undertaken 

a Climate Change Risk Assessment on a crude oil pipeline in East Africa; 

have undertaken carbon footprint assessments for numerous industrial and 

minerals sector installations; and was the project lead on the South African 

government's climate mitigation assessment which explored emissions and 

mitigation opportunities across the economy including from coal mining and 

coal-fired power stations. I am currently preparing and delivering a training 

1 httr,s:/,'www.i c,cc.ch/assessrm:nt-report, ar6i 



course for one of the top ten global banks on accounting for the impacts of 

climate change on coal-related investment decisions. 

5 I have been briefed by the Applicant's attorneys to provide an independent, 

unbiased and professional expert opinion on aspects related to the proposed 

Lephalale Coal Mines Colliery ("the Project"). I hereby state my independence 

on matters related to the Project and from the Applicant. 

6 Given my qualifications and experience, I am duly qualified to express an expert 

opinion on the matters addressed below. 

7 The documents provided to me on which I base my expert opinion are as follows. 

The Climate Change Impact Assessment dated 19 July 2017 ("the CCIA") that 

was prepared by Offset Industries in support of the Final Environmental Impact 

Assessment Report ("the FEIAR") for the Project (also provided); Earthlife's 

appeal ("the Appeal") of the Environmental Authorisation ("EA"); the Minister's 

Appeal Decision dismissing the appeal ("AD") in relation to the Project; and the 

comparison of LCM's appeal submissions. 

EXECUTIVE SUMMARY 

8 I herein provide my critical appraisal of the climate change findings contained in 

the documents described in paragraph 6, insofar as they purport to assess the 

climate change impacts as presented in the CCIA, as well as the need and 

desirability analysis presented in the FEIAR for the Project. I then comment on 



the Department's decision at first instance and Minister's decision on appeal in 

these two respects. 

9 In terms of the climate change impacts, my main finding is that the climate 

change impacts of the Project are not adequately taken into account in the EA 

made for the Project. 

1 O In terms of the need and desirability analysis, my finding is that the analysis 

presented in the FEIAR is lacking in the level of detail required, and is based on 

outdated policies and plans that have since been overtaken by other policies that 

take into account the latest available information. It therefore lacks the necessary 

detail to substantiate a conclusion that the new mine is needed and desirable in 

South Africa, given the other electricity generation options that are available and 

the uncertain future markets for the coal from the mine. Alternatives to the mine 

are either not considered at all or inadequately considered; this includes a no-go 

option. 

OPINION ON CLIMATE CHANGE IMPACT 

11 In developing this opinion, I have noted that the CCIA is presented as a desktop 

study, based on information provided by the developers of the Project to the 

author of the study (p.17). The CCIA states further, ''This is a scoping carbon 

footprint and climate change assessment; as such it is less detailed than a full 

investigation." (p. 18). 



12 It is not made clear what the author of the CCIA considers to be a "full" 

investigation, although it is my opinion that the CCIA is lacking in detail in a 

number of areas required to decide whether an EA should be granted. 

13 At the time of writing of the CCIA there was no prescription of what should be 

included in such an assessment (although a guideline has subsequently been 

developed for adoption). Despite lack of such a guideline at the time of the 

CCIA's preparation, it would have been expected that a CCIA, particularly one 

on which a decision with as far reaching greenhouse gas impacts as this one is 

based, should be as comprehensive as possible, rather than be limited by the 

information provided to the author thereof at the time of the CCIA's preparation 

in 2017. 

14 From an emissions and mitigation perspective the CCIA should have included, 

as a minimum, an extensive consideration of the global climate challenge; the 

local and global policy response; calculation of estimates of all projected 

emissions associated with the Project including indirect and life cycle (Scope 3) 

emissions; a comprehensive assessment of mitigation opportunities; and an 

assessment of the wider implications of releasing the emissions into the 

atmosphere. The use of site-specific rather than generic data, where available, 

could have been used to enrich the information before the decision-maker. 

15 Sufficient information is widely available in the open literature to conduct such a 

comprehensive assessment, regardless of whether site-specific information is 

available, but this too was not adequately assessed in the CCIA. 



16 In substantiating my opinion that the climate change impacts of the Project are 

not adequately taken into account in the approval decision made for the Project, 

the following areas which should have been taken into account in the decision 

are identified and explained in this document: 

15.1 The understanding of and responses to the global climate challenge. 

15.2 The evolution in South Africa's climate mitigation frameworks and 

commitments. 

15.3 The shortcoming in the CCIA in not providing indicative estimates of Scope 

1 greenhouse gas (GHG) emissions, and the manner in which Scope 2 

emissions were calculated. 

15.4 The shortcoming in the CCIA in not including Scope 3 GHG emissions from 

combustion and other uses of the coal product, as well as coal transport. 

15.5 The need for considering the broader costs of each additional tonne of 

carbon emitted to the atmosphere. 

15.6 The information provided on mitigation measures in the CCIA. 

Limited attention given to the climate challenge and findings of the IPCC 

17 It is incontrovertible that we are in a climate crisis which is being caused by 

human activities that emit carbon dioxide ("CO2") and other greenhouse gases 

into the Earth's atmosphere. 



18 South Africa is party to several international legal instruments aimed at 

addressing the climate challenge. It has signed and ratified the UNFCCC, 

acceded to the Kyoto Protocol and signed and ratified the Paris Agreement of 

2015. The Paris Agreement commits state parties to limiting the global average 

increase in temperature to "well below 2°C above pre-industrial levels" and to 

"pursue efforts to limit the temperature rise to 1.5° above pre-industrial levels". 

19 1.5° is not an arbitrary number. Global average warming above 1.5°C above pre

industrial levels will have profoundly harmful impacts on humanity and the planet, 

including in South Africa. This scientific consensus is captured in the reports of 

the IPCC, which is the preeminent body for assessing the science related to 

climate change. This IPCC was established by the United Nations and World 

Meteorological Organisation in 1988 to provide global policymakers with regular 

scientific assessments on the current state of knowledge about climate change. 

South Africa has recognised the IPCC to "be of the highest importance in guiding 

our actions" ("BC2": Memorandum of Understanding between the United 

Nations Environment Programme (UNEP) and the World Meteorological 

Organisation (WMO) on the Intergovernmental Panel on Climate Change 

(IPCC), pg.1-2). 

20 The CCIA was prepared in 2017. Despite the Paris Agreement having come into 

force in November 2016, and there already being an extensive understanding of 

the climate challenge at the time, the CCIA only provides a very brief overview 

of this understanding. In Section 1.1, it notes the contribution of anthropogenic 

or human emissions to increased levels of greenhouse gases in the atmosphere. 



In Section 1.2.1, "Why does it matter?" it lists two of the many potential global 

impacts of climate change, being increased numbers of people living in poverty 

and hunger, and displacement of people due to sea level rise. Furthermore, in 

Section 5.4, it provides a brief summary of the potential local impacts of climate 

change on Southern Africa and the Project location. 

21 The vast range of other potential negative global and local impacts of climate 

change on the planet, including melting of sea ice, species extinction, availability 

of water, economic impacts, impacts on marine systems and exposure to 

extreme weather events, amongst others are not mentioned. 

22 It is recognised that since the preparation of the CCIA, the understanding of the 

challenge and the need for urgency has advanced substantially. In 2018, the 

IPCC prepared a Special Report on the impacts of global warming of 1.5"C 

above pre-industrial levels ("BC3": IPCC Summary for Policymakers: Global 

Warming of 1.5°C, 2018). The Summary for Policy Makers published alongside 

that report recorded that human activities are already causing an increase in the 

Earth's temperature and this poses a risk to health, livelihood, food security and 

water supply. The relevant paragraphs read ("BC3": IPCC 2018 Summary for 

Policymakers: Global Warming of 1.5°C, 2018, pg. 4 and pg. 9): 

Human activities are estimated to have caused approximately 
1.0"C of global warming above pre-industrial levels with a likely 
range of 0.B"C to 1.2"C. Global warming is likely to reach 1.5"C 
between 2030 and 2052 if it continues to increase at the current 
rate. 

and 

Climate-related risk to health, livelihoods, food security, water 
supply, human security, and economic growth are projected to 



increase with global warming of 1. 5°C and increase further with 
2°c. 

23 The report explains that surpassing 1.5°C would lead to irreversible loss of the 

most fragile ecosystems, and crisis after crisis for the most vulnerable people 

and societies ("BC3": IPCC Summary for Policymakers: Global Warming of 

1.5°C, 2018, pg. 5 and pg. 9). 

24 On 9 August 2021, the IPCC released the first of three Working Group reports 

(The Physical Science Basis) which will, along with three special reports, 

collectively comprise the IPCC's Sixth Assessment, providing the most up-to

date review of the science relating to climate change. The Summary for Policy 

Makers of the first Working Group report clearly establishes that each 

incremental increase in global average temperature comes with more substantial 

impacts. In other words, every fraction of a degree makes a difference to the 

ultimate health and survival of the planet. 

25 There is wide consensus that urgent action is necessary in the next decade to 

limit global warming to 1.5°C. In the IPCC's Sixth Assessment, it was concluded 

that to limit warming to 1.5°C, emissions will need to peak between 2020 and 

2025 and countries must halve CO2 emissions within the next decade and 

achieve net zero CO2 emissions around 2050. To date, the global community 

has fallen short of reaching this goal and emissions have continued to rise each 

decade. According to the UN Emissions Gap Report of 2020, the world is 

currently heading for at least a global average 3°C of warming by 2100. 



26 The IPCC's Sixth Assessment further concludes that projected cumulative future 

CO2 emissions over the lifetime of existing and currently planned fossil fuel 

infrastructure, including coal, without additional abatement (measures to prevent 

their emissions entering into the atmosphere) puts the planet on a pathway 

roughly aligned with 2°C average global temperature increase. Construction of 

further fossil fuel infrastructure without additional abatement over and above that 

included in their analyses would thus contribute to exceeding this level of 

warming, with concomitant exacerbation of negative impacts on environment and 

society, unless significant emission reductions were achieved elsewhere in the 

economy. 

27 The International Energy Agency's study "Net Zero by 2050: a Roadmap for the 

Global Energy Sector" reaches similar conclusions: for the energy sector to 

achieve net zero, in line with 1.5°C targets, "No new unabated coal plants are 

approved for development" and "No new oil and gas fields are approved for 

development, and no new coal mines or mine extensions" ("BC4": International 

Energy Agency Net Zero by 2050, 2021, pg. 20). 

28 In summary, therefore, it is my opinion that the global climate challenge has been 

inadequately taken into account in the Minister's approval decision on the Project 

for two reasons. 

28.1 Firstly, the CCIA is completely inadequate in the attention given to the 

global climate challenge, despite the information that was available at the 

time of writing, providing insufficient background on which to base the 

decision. 



28.2 Secondly, the understandings of the urgency to act, including with respect 

to new fossil fuel projects, and the potential implications of not doing so 

have advanced substantially since the 2017 CCIA report was written. These 

more recent understandings are critical to be accounted for in the Minister's 

AD taken only in 2020, particularly given the Project is planned to still be in 

operation by around 2050, by which time net zero targets will need to be 

achieved. The issue of whether the new coal mine proposed under the 

Project has been confirmed as needed or desirable is further considered 

from paragraph 68 of this document onwards. 

Failure to give due consideration to South Africa's own climate response 

29 As stated previously in this document, South Africa is party to several 

international legal instruments aimed at addressing the climate challenge, one of 

which is the UNFCCC. South Africa has furthermore articulated its commitments 

to contributing to addressing the global climate response as described above, in 

various submissions to the UNFCCC. Most recently these have included the 

Updated Nationally Determined Contribution (NOC) and Low Emission 

Development Strategy (LEDS), the requirements for submission of both of these 

are required as part of their pledges under the Paris Agreement. 

30 The NOC provides a target emissions range for 2025 and 2030. In line with the 

global agreements, future NDCs will need to be increasingly ambitious. 

31 The NOC highlights that its targets will be met through policies and measures 

including "a very ambitious power sector plan as set out in the 2019 Integrated 



Resource Plan" (IRP) ("BC5": Integrated Resource Plan, 2019). This Plan (and 

as noted in the Appeal response) suggests that coal will continue to form part of 

the country's energy strategy. However, the ongoing role for coal in electricity 

generation as per the lRP is predicated on high efficiency low emission (HELE) 

technologies "including underground coal gasification, integrated gasification 

combined cycle, carbon capture storage (CCS), ultra- supercritical, super-critical 

and similar technologies are preferred for the exploitation of our coal resources" 

("BC5": Integrated Resource Plan, 2019, pg. 46). Apart from super-critical 

power stations, the others have either not yet been proved at scale around the 

world, or are expensive to implement. 

32 CCS is indeed under consideration globally, as one of the options that could play 

a role in mitigation of greenhouse gas emissions from fossil fuel power plants 

and industrial installations, and would have been a far more effective mitigation 

measure for Scope 3 emissions than any of the others included in the CCIA. 

However, there are a number of challenges which are likely to restrict the speed 

and extent of its uptake. The I PCC's Sixth Assessment provides perhaps the 

most up-to-date available information on the topic of CCS globally. It highlights 

that CCS is an expensive technology to implement: "CO2 capture costs present 

a key challenge ... The capital cost of a coal or gas electricity generation facility 

with CCS is almost double one without CCS. Additionally, the energy penalty 

increases the fuel requirement for electricity generation by 13-44%, leading to 

further cost increases." ("BC6": IPCC Climate Change: Mitigation of Climate 

Change (Working Group Ill), 2022, pg. 6-38). CCS also cannot capture 100% 



of the emissions from a plant, and can potentially increase water requirements 

depending on the technology used. 

33 A comparison of mitigation options provided in Chapte r 12 of the same report 

indicates that the costs associated with CCS as a m itigaation option by 2030 fall 

into the top two cost brackets of any options considere~ in the report, being $50-

100 and $100-200 per tonne of CO2 mitigated (with a host of factors including 

location, difficulty of sequestration etc determining whi ch cost bracket applies} 

C'BC6": IPCC Climate Change: Mitigation of Clinate Change {Working 

Group Ill), 2022, pg. 12-18). At a nominal exchange rate of R15/US$, this 

suggests costs of between R750 and R3,000 per tonne of CO2 mitigated. 

34 The global emissions reduction potential of CCS is a lso demonstrated to be 

significantly lower than other, more established and mew-re affordable, mitigation 

options in the electricity sector, including wind and solar PV which are already 

proven in South Africa. 

35 The trajectory for implementation of CCS in South Africa is also unclear. Initial 

work on potential for CCS was conducted in 2004 , with the CCS Atlas 

demonstrating potential sites for storage being launchecl in 2010. A roadmap for 

CCS in the country is now significantly behind in terms of timelines. 

36 Since the South African Centre for Carbon Capture and ~ torage (SACCCS) was 

transferred from the South African National Energy Development Institute 

(SANED I) (a state-owned entity established under the E11ergy Act No 34 of 2008 

to, amongst others, direct, monitor and conduct energy research and 

~ 






































































































































































































































































































































