
 

I:\MEPC\82\MEPCMEPC 82-INF.8-Add.3 
 
 

 

 

E 

 
 
MARINE ENVIRONMENT PROTECTION 
COMMITTEE 
82nd session  
Agenda item 7 

 
MEPC 82/INF.8/Add.3 

26 July 2024 
ENGLISH ONLY 

Pre-session public release: ☒ 

 
REDUCTION OF GHG EMISSIONS FROM SHIPS 

 
Report of the comprehensive impact assessment of the basket of candidate 

GHG reduction mid-term measures – full report on Task 4 (Stakeholders' analysis)  
 

Note by the Secretariat 
 
 

SUMMARY 

Executive summary: This document provides the full report on Task 4, Complementary 
qualitative/quantitative stakeholders analysis, of the comprehensive 
impact assessment of the basket of candidate GHG reduction 
mid-term measures as conducted by Starcrest Consulting. 
 

Strategic direction, 
if applicable: 

3 

Output: 3.2 

Action to be taken: Paragraph 2 

Related documents: MEPC 80/17, MEPC 80/17/Add.1; MEPC 81/7, MEPC 81/7/Add.1; 
MEPC 82/7, MEPC 82/7/1, MEPC 82/7/2, MEPC 82/7/4; 
MEPC 82/7/4/Add.1, MEPC 82/7/4/Add.2, MEPC 82/7/4/Add.3, 
MEPC 82/7/4/Add.4, MEPC 82/INF.8, MEPC 82/INF.8/Add.1, 
MEPC 82/INF.8/Add.2 and MEPC.1/Circ.885/Rev.1 

 
Introduction 
 
1 The comprehensive impact assessment of the basket of candidate mid-term 
GHG reduction measures consists of five distinct and interrelated tasks (MEPC 82/7/4, 
paragraph 5). This document provides the full report of the complementary 
qualitative/quantitative stakeholders' analysis conducted by Starcrest Consulting, as set out in 
the annex. 
 
Action requested of the Committee 
 
2 The Committee is invited to take into account the information provided in this 
document when considering documents MEPC 82/7/4 and MEPC 82/7/4/Add.4. 
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Table 9.5: Task 2 cost intensity & FRACCI changes, by scenario & forecasted year 
Scenario 23 
 
 
 
 
 
 
 
 
 
 
Scenario 24 
 
 
 
 
 
 
 
 
 
 
Scenario 31 
 
 
 
 
 
 
 
 
 
 
Scenario 32 
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Scenario 46 
 
 
 
 
 
 
 
 
 
 
Copper, a high-cost export commodity, has an ad valorem rate of 1.3%, meaning the impacts from any 
ship-side changes are very limited. Grapes and squid have an ad valorem rate of 7.5% and 6.7% 
respectively, and are comparatively more sensitive to ship-side cost intensity increases. 
 
Note that there are significant differences between ship type, size, and age groups between scenarios. 
As learned from our consultation with DNV, “It should be noted that scenarios 23 and 24, and to a 
lesser degree scenarios 31 and 32, show large differences in cost impacts in 2030 depending on the 
generation of ships deployed. Ships with 10 years or less of age – i.e. built in the period between 2020 
and 2029 – have a significantly higher increase in costs compared to older vessels. In the scenarios 
with a GFI flexibility mechanism the newer ships built in 2020-2029 takes the brunt of the GHG 
intensity reductions, resulting in a higher cost increase compared to older ships when looking at all 
abatement costs. This is as expected, as the cost of reduction is relatively lower for new ships 
compared to existing ships.  
 
“However, it should also be expected that there should be some compensation from the older ships 
to the newer ships when joining in a compliance pool under the GFI flexibility mechanism. DNV 
indicates in their report that the emission unit exchange price is set to the marginal cost of the last 
ship in the pool that was selected to implement an additional measure. 
 
“However, when applying this price the results showed that the newer ships are overcompensated 
(i.e. the compensation led to a cost decrease), meaning that the marginal cost of the last ship is likely 
not a very good indicator for the exchange price in a pool as the many ships will have lower abatement 
costs. For this reason the costs and incomes of joining a pool are not included in this analysis.”124 
 
Total commodity cost intensity due to speed reduction and MTM  
For each commodity case study, combining Task 2 and Task 4 results estimates the total commodity 
cost intensity125 associated with potential speed reduction and the MTM (TCCImtm), for the forecasted 
years of 2030, 2040, and 2050, as presented in Table 9.6, on the following page. For each case study, 
the results were compiled into a transit-weighted average for each scenario and forecasted year. 
These results are presented as Table 9.7. 
 
  
 
  

 
124 Email exchange with Tore Longa, Project Manager Task 2, 1 June 2024. 
125 The term ‘total commodity cost intensity’ as used in this report is defined as the total ‘landed cost’ of the 
commodity. 
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Table 9.6: 2030, 2040, & 2050 Total commodity cost intensity, by scenario & forecasted year 
Scenario 23 
 
 
 
 
 
 
 
 
 
 
Scenario 24 
 
 
 
 
 
 
 
 
 
Scenario 31 
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Scenario 32 
 
 
 
 
 
 
 
 
 
 
Scenario 46 
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Table 9.7: 2030, 2040, & 2050 commodity case study transit-weighted average total commodity cost intensity, by scenario and forecasted year 
2030 
 
 
 
 
 
 
2040 
 
 
 
 
 
 
2050 
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The 2030, 2040, and 2050 transit-weighted averaged, total commodity cost intensity ranges across all 
scenarios, by speed reduction group is presented in Figures 9.2, 9.3, and 9.4, respectively. 
 
Figure 9.2: 2030 Total commodity cost intensity range across all scenarios, by speed reduction group 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that in 2030, copper exports transported by bulk ships are extremely sensitive to speed reduction 
due to their extremely low ad valorem rate. For copper, there is no significant cost intensity increase 
spread between scenarios within a speed reduction group. With changes in speed reduction groups, 
the commodity cost intensity for copper generally doubles at SR 10%, triples at SR 20%, and triples 
again at SR 30%. Grapes and squid, have similar cost intensity spreads between scenarios within a 
speed reduction group, and their highest sensitivity is to Scenario 46. In regards to speed reduction, 
they are more sensitive at SR 20%, where they double, and SR 30%, where they double again. The key 
parameters range from: 
 
 TCCImtm  0.22% to 8.98%, with an average of 3.35%   

 
Figure 9.3: 2040 Total commodity cost intensity range across all scenarios, by speed reduction group 
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Note that in 2040, copper continues to be extremely sensitive to speed reductions, generally doubling 
at SR 10%, tripling at SR 20%, and then nearly tripling again at SR 30%. Grapes and squid continue to 
have similar cost intensities, but have a pronounced increase of nearly two to three times across SR 
0% and SR 10% compared to 2030. This is because these commodities are more sensitive to ship-side 
costs compared to cooper. In SR 30%, all three commodities are generally in a narrow band of 
increases, but 2 to 3 times greater than SR 0%. The key parameters range from: 
 
 TCCImtm  0.54% to 9.56%, with an average of 5.01%   

 
Figure 9.4: 2050 Total commodity cost intensity range across all scenarios, by speed reduction group 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that in 2050, copper remains close to 2030 and 2040 levels across all speed reduction groups, 
again showing only a mild sensitivity to ship-side costs. Grapes and squid generally track at the 2030 
levels with commodity cost intensity increases of grapes slightly higher than squid. The value 
oscillations between scenarios within a speed reduction group are less variable. The key parameters 
range from: 
 
 TCCImtm  0.73% to 9.75%, with an average of 5.45%   

 
GDP context 
Per the information provided by Instituto Nacional de Estadística e Informática de Peru (INEI),126 the 
mining sector, where copper is part of, shares 6.98% of the total country GDP; the agricultural sector 
(grapes) shares 3.62%, and fishery (pota) 0.23%.  
  

 
126 INEI, Información estadística. 

https://www.gob.pe/inei
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9.4 Qualitative analysis 
Peru provided detailed Qualitative information on all three of their commodities using input from 
experts for each commodity. These are: 
 
 Copper responses were provided by Dirección General de Investigación y Estudios sobre 

Comercio Exterior (DGIECE). 
 Grapes and pota (squid) responses were provided as one document by Dirección General de 

Investigación y Estudios sobre Comercio Exterior (DGIECE). 
  

In these Qualitative responses, emails and virtual meetings the stakeholders all showed awareness of 
the potential impacts of the IMO measures to decarbonize shipping on their businesses, as well as 
related factors such as the impact of changing vessel size on port facilities and impacts on markets 
and competitiveness. 
 
Analyses of these responses are displayed on the following SWOT grids (Tables 9.8 and 9.9) showing 
sensitivities to freight costs and sensitivities to transit times. Key takeaways for each grid are reflected 
below the SWOT grids.  
 

Table 9.8: SWOT analysis of Peru’s commodities and their sensitivity to cost changes 
Sensi�vity to freight shipment cost changes as reported by the stakeholders 

Country: Peru 
Commodi�es: 6a Copper, 6b Grapes, 6c Pota (squid)  
Strengths 
 Cargo volumes and costs for air transport 

mean sea is the predominant mode. 
 Pota (squid) is normally shipped frozen, 

making it less sensi�ve to longer 
transporta�on �mes. 

 The country will soon have the capacity 
to receive larger ships as well as a greater 
number of ships. 

Weaknesses 
 The main markets for all three commodi�es are 

located far from Peru. 
 Grapes and pota transport have the added cost of 

refrigera�on during transport and storage. 
 Frozen products such as squid could withstand a 

slower journey without quality loss, however, the 
refrigera�on costs of the cargo would increase. 
 

Opportuni�es to adapt/mi�gate 
 Develop specialty Reefer systems or new 

grape variants to prolong growing season 
or shelf life. 

  The country will soon have the capacity 
to receive larger ships as well as a greater 
number of ships. 

Threats 
 IMO GHG MTM may increase shipping costs for all 

commodi�es. 
 Importers would face an increase in their 

acquisi�on costs for the products. Exporters 
revenues would experience a downward trend 
due to the decreased selling prices. Producers 
would witness a reduc�on in their overall income 
generated from product sales. The ul�mate cost 
burden falls upon the consumer. As a result, the 
price of grapes and squid would experience an 
upward adjustment in the target market, 
diminishing their compe��ve edge. 

 Increased transporta�on costs would mean loss -- 
loss of compe��veness, higher prices for our 
products due to higher transporta�on costs. 
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Key findings on shipment costs derived from stakeholder input to the SWOT analysis: 
 
 Importers would face an increase in their acquisition costs for the products. Exporters’ 

revenues would experience a downward trend due to the decreased selling prices. Producers 
would witness a reduction in their overall income generated from product sales. 

 Grapes and pota transport have the added cost of refrigeration during transport and storage. 
Frozen products such as squid could withstand a slower journey without quality loss, however, 
grapes do deteriorate with longer chilling times. The refrigeration costs of both commodities 
would increase. 

 The ultimate cost burden falls upon the consumer. As a result, the price of grapes and squid 
would experience an upward adjustment in the target market, diminishing their competitive 
edge. 

 If shipping rates do not increase, this measure would not affect copper exports. However, 
coordination efforts would be necessary to avoid material shortages when shipments with 
longer durations begin. 
 

The potential adverse repercussions of our increased exports encompass: 
 
 Disrupted Market Entry: Our products may encounter delays or even barriers to entry in Asian 

markets due to the implementation of more stringent environmental regulations and evolving 
consumer preferences in those regions. 

 Erosion of Competitiveness: Our products could lose their competitive advantage in the global 
marketplace due to concerns associated with their environmental impact and the associated 
costs of implementing mitigation measures. 

 Escalating Product Prices: The adoption of stricter environmental standards and the increase 
in transportation costs could lead to an overall price hike for our products, potentially 
diminishing their appeal to consumers. 
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Table 9.9: SWOT analysis of Peru’s commodities and their sensitivity to transport time changes. 
Sensi�vity to increased transport �mes as reported by the stakeholders 

Country: Peru 
Commodi�es: 6a Copper, 6b Grapes, 6c Pota (squid) 
Strengths 
 Copper does not degrade with longer 

transport �me.  
 Frozen products such as squid could 

withstand a slower journey without 
quality loss.  

Weaknesses 
 All 3 commodi�es demand �mely arrivals for KPI and 

produc�vity reasons. 
 Grapes are a fresh product that must be shipped 

under refrigera�on. A longer transit �me could 
increase product loss.  

 A longer transport �me would mean longer 
refrigera�on �me for grapes and pota, increasing 
costs and energy usage. 

 Peru is in the global south. The main markets for all 
three commodi�es are located far from Peru. Thus, 
Peru has longer shipping distances to markets (Asia) 
vs some poten�al compe�tors. 
 

Opportuni�es to adapt/mi�gate 
 The port's infrastructure will be 

enhanced in the near future to enable 
the berthing of larger ships and the 
efficient handling of an increased 
number of vessels. 

Threats 
 Grapes are characterized by their seasonal nature, 

with a harves�ng period restricted to a few months 
annually. Consequently, any delays in delivery will 
inevitably have a detrimental effect on market 
par�cipa�on and compe��veness. 

 The ul�mate cost burden falls upon the consumer. As 
a result, the price of grapes and squid would 
experience an upward adjustment in the target 
market, diminishing their compe��ve edge. 

 An increase in shipping times would affect the entire 
chain related to copper, as it is a raw material used in 
various productive sectors. Any changes would need 
to be made well in advance to cover the necessary 
stocks. If the measure only affects one country and 
there is another source of copper with faster shipping 
and at least the same prices, the demand could shift 
to other suppliers. 

 
Key findings on shipment transport times derived from stakeholder input to the SWOT analysis: 
 
 Commodities may be time-sensitive for a variety of reasons – product degradation, customer 

demands (KPIs, production efficiency, seasonal demand), market forces and costs. This was 
well demonstrated by Peru’s chosen commodities. 

 The ultimate cost burden falls upon the consumer. As a result, the price of grapes and squid 
would experience an upward adjustment in the target market, diminishing their competitive 
edge. 

 Grapes are characterized by their seasonal nature, with a harvesting period restricted to a few 
months annually. Consequently, any delays in delivery will inevitably have a detrimental effect 
on market participation and competitiveness. 
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 A longer transport time would mean longer refrigeration time for grapes and pota, increasing 
costs and energy usage.  

 An increase in shipping times would affect the entire chain related to copper, as it is a raw 
material used in various productive sectors. Any changes would need to be made well in 
advance to cover the necessary stocks. 

 
Another insight to these stakeholders’ awareness of and engagement in the decarbonization of 
shipping is the breadth of their responses to the final open-ended question “What questions should 
we have asked to more fully understand the impacts of potential vessel greenhouse gas reduction 
requirements on shipping, your population and your economy?” The additional question topics 
stakeholders from Peru suggested ranged from supply chain resilience and technology solutions to 
impacts on human needs and affordability.  
 
9.5 Findings 
Quantitative findings 
The key findings from the quantitative analysis include: 
 
 Longer transit times from potential speed reduction range across the case studies, including: 

o Copper 
 SR 10% - just over 4 days 
 SR 20% - just under 10 days 
 SR 30% - just over 16 days 

o Grapes 
 SR 10% - 3 days 
 SR 20% - 6 to 7 days 
 SR 30% - 10 to 12 days 

o Squid 
 SR 10% - 2 to 3 days 
 SR 20% - 6 to 7 days 
 SR 30% - 12 to 14 days 

 Total commodity cost intensity increases for copper are extremely sensitive to speed 
reduction, while grapes and squid are more sensitive to ship-side costs. 

 The ad valorem rate for copper, a high-cost export commodity is 1.3% which means that the 
impacts from any ship-side changes are very limited, while grapes and squid 7.5% and 6.7% 
respectively, are relatively more sensitive to increases to ship-side cost intensity increases. 

 Note that in 2030, copper exports transported by bulk ships are extremely sensitive to speed 
reduction due to their extremely low ad valorem rate. For copper, there is no significant cost 
intensity increase spread between scenarios within a speed reduction group. With changes in 
speed reduction groups, the commodity cost intensity for copper generally doubles at SR 10%, 
triples at SR 20%, and triples again at SR 30%. Grapes and squid, have similar cost intensity 
spreads between scenarios within a speed reduction group, with their highest sensitivity to 
Scenario 46. With changes in speed reduction groups, they are more sensitive to speed 
reduction at SR 20% where they double, and double again at SR 30%. 

 In 2040, copper continues to be extremely sensitive to speed reductions, generally doubling 
at SR 10%, then tripling at SR 20% and then nearly tripling again at SR 30%. Grapes and squid 
continue to have similar cost intensities but have a pronounced increase of nearly two to three 
times across SR 0% and SR 10% compared to 2030. This is because these commodities are 
more sensitive to ship-side costs compared to cooper. In SR 30%, all three commodities are in 
generally in a narrow band of increases, but 2 to 3 times greater than SR 0%. 



Comprehensive Impact Assessment of the basket of candidate 
 mid-term GHG reduction measures 

Task 4 Stakeholder analysis 

Starcrest Consulting Group, LLC   July 2024 144 

 In 2050, copper remains close to 2030 and 2040 levels across all speed reduction groups, again 
not being too sensitive to ship-side costs. Grapes and squid generally track at the 2030 levels 
with commodity cost intensity increases of grapes slightly higher than squid. The value 
oscillations between scenarios within a speed reduction group are less variable. 

 Total commodity cost intensity ranges across all scenarios and speed reduction groups, 
include: 

o Copper 
 2030 – 0.22% to 8.98%, with an average of 3.26% 
 2040 – 0.54% to 9.20%, with an average of 3.60% 
 2050 – 0.73% to 9.31%, with an average of 3.75% 

o Grapes 
 2030 – 1.03% to 8.79%, with an average of 3.56% 
 2040 – 3.49% to 9.56%, with an average of 5.79% 
 2050 – 4.75% to 9.75%, with an average of 6.54% 

o Squid 
 2030 – 0.79% to 8.45%, with an average of 3.27% 
 2040 – 3.40% to 9.50%, with an average of 5.64% 
 2050 – 4.25% to 9.34%, with an average of 6.06% 

 TCCImtm findings for the three commodity case studies across all scenarios and speed 
reduction groups, by forecasted year: 

o 2030 0.22% to 8.98%, with an average of 3.35%   
o 2040 0.54% to 9.56%, with an average of 5.01%   
o 2050 0.73% to 9.75%, with an average of 5.45%   

 
Qualitative findings 
Peru selected three commodities covering a range of time sensitivities: Copper does not deteriorate 
with time. Grapes are seasonal and perishable, bear refrigeration costs, and the quality deteriorates 
with time. Pota (squid) is shipped frozen so could withstand a longer journey but with higher costs 
and energy consumption for refrigeration. While time and cost sensitivities varied by commodity, they 
shared common concerns for vessel speed or capacity reductions, efficient and timely deliveries and 
increased costs. 
 
Commodities may be time-sensitive for a variety of reasons – product degradation, customer 
demands (KPIs, production efficiency, seasonal demand), market forces and costs. For all three 
commodities selected by Peru, the main customers are located far from Peru, and timely delivery is 
important.  
 
Peru’s stakeholders reported that if green fuels are not available in the country increased exports 
could inadvertently contribute to environmental pollution.  
 
 Loss of Competitiveness: Our products may become less attractive in the global market due 

to concerns about their environmental impact. 
 Higher Logistics Costs: We may incur additional expenses related to implementing stricter 

environmental regulations and mitigating the environmental impact of our exports. 
 Delayed Market Entry: Our products may face delays in entering Asian markets due to stricter 

environmental standards and regulations in those regions.  
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The Peru stakeholders also mentioned that higher transport costs would have these potential adverse 
repercussions for increased exports:  
 
 Disrupted Market Entry: Our products may encounter delays or even barriers to entry in Asian 

markets due to the implementation of more stringent environmental regulations and evolving 
consumer preferences in those regions. 

 Erosion of Competitiveness: Our products could lose their competitive advantage in the global 
marketplace due to concerns associated with their environmental impact and the associated 
costs of implementing mitigation measures. 

 Escalating Product Prices: The adoption of stricter environmental standards and the increase 
in transportation costs could lead to an overall price hike for our products, potentially 
diminishing their appeal to consumers. 

 
Opportunities to mitigate impacts identified by Peru’s stakeholders during the qualitative analysis 
seemed limited.  
 
 The port's infrastructure will be enhanced in the near future to enable the berthing of larger 

ships and the efficient handling of an increased number of vessels. This will impact costs, 
timeliness and the volumes that can be processed (so waiting time will be reduced).  

  Develop Reefer systems or new grape variants to prolong shelf life. 
 
Summary of key points related to potential impacts 
The following points are key to understanding the potential impacts of the MTM: 
 
 Peru is one of the fastest growing economies in the region with a GDP of $242,632 million. In 

2022, Peru’s GDP per capita was $7,126. 
 The three commodities selected by Peru for case studies are trade commodity exports of 

copper, grapes and pota (squid), all destined for distant markets in China and South Korea. All 
three case studies are exported trade commodities, which means costs increases impact the 
sector/subsector of the economy associated with each commodity. In addition, the associated 
employment, supporting industries, and taxes and revenues associated with the commodity 
will be impacted.  

 For these three case studies, the estimates indicate a range of total commodity cost intensity 
increases related to maritime transport. For grapes and squid across Scenarios 23/24 and 
31/32, for all forecasted years, the estimates indicate a range of total commodity cost 
intensity increases. These increases are estimated to be lower in 2030, but are estimated to 
significantly increase in 2040 and 2050. Scenario 46 brings forward the significant increase in 
costs to 2030. 

 For copper, due to its high cargo value and extremely low ad valorem rate, the average impact 
is relatively small and does not significantly increase across scenarios and all forecasted years.  

 Since these case studies represent export trade commodities only on particular routes, the 
entire economic sector/subsector is not captured. The full impact on the entire 
sector/subsector would need to be considered by the Member State and their national 
stakeholders to determine impacts to GDP, employment, and any collateral impacts on 
supporting industries. 
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10 Stakeholders’ analysis – South Africa 
 
The Stakeholder Assessment for South Africa focuses on exports of iron ore, citrus fruits and grapes. 
Iron ore represents the economically critical mining industry and is exported by bulk carrier to Asia. 
Citrus fruits and grapes are perishable food products and are exported to Asia in containers.  
 
10.1 Geography, population, and economy 
Geography 
South Africa occupies the most southern tip of Africa with its long coastline stretching more than 3,000 
km from the desert border with Namibia on the Atlantic coast southwards around the tip of Africa and 
then north to the border of subtropical Mozambique on the Indian Ocean.127 The warm Mozambique-
Agulhas Current skirts the east and south coasts as far as Cape Agulhas, while the cold Benguela 
Current flows northwards along the west coast as far as southern Angola. The contrast in temperature 
between these two currents partly accounts for significant differences in climate and vegetation, as 
well as differences in marine life. 
 
Like much of the African continent south of the Sahara, South Africa's landscape is dominated by a 
high Central Plateau surrounded by coastal lowlands. This plateau is rimmed by the Great Escarpment 
which extends northwards to about 10° south of the Equator.128  

 
South Africa is located in the global south, which is characterized by long trading distances and 
shipping times to market and resulting higher trading costs. Representative distances to markets for 
the selected commodities and ports are presented in Section 10.2. 
 
Population 
According to the 2022 census, the population of South Africa is about 62 million people of diverse 
origins, cultures, languages, and religions. 129 The population of South Africa increased from 51.7 
million in 2011 to more than 62 million in 2022; a growth rate of 1.8% in that period.130 Of that 
population, 68% live in urban areas and 32% in rural areas.131 
 
Economy 
South Africa is Africa’s largest economy with a GDP of $405,271 million. South Africa’s GDP per capita 
has fluctuated in recent years and in 2022, was $6,766.132 The South African economy demonstrates 
both emerging market and upper-middle-income components. It is the most industrialized, 
technologically advanced, and diversified economy in Africa. The major manufacturing sectors are 
food processing and the production of textiles, metals, and chemicals. South Africa's economy is 
sensitive to global economic conditions due to its dependence on foreign trade. The country has a 
sizeable economy by Sub-Saharan African standards and upper-middle-income status but is burdened 
by high unemployment and inequality.133 Key economic indicators are on the next page in Figure 
10.1.134 
  

 
127 Republic of South Africa, Geography and climate, South African Government. 
128 Times Books Group, The Times comprehensive atlas of the world (1999), pp. 88–89, various authors.  
129 Republic of South Africa, Census Dissemination, SSA. 
130 Republic of South Africa, People of South Africa, South African Government. 
131 UNCTAD, General and Maritime Profiles: South Africa, UNCTAD Statistics - General Profile. 
132 UNCTAD, General and Maritime Profiles: South Africa, UNCTADstat - General Profile. 
133 World Bank Group, The World Bank in South Africa, accessed July 2024. 
134 UNCTAD, General and Maritime Profiles: South Africa, UNCTAD Statistics - General Profile. 

https://www.gov.za/about-sa/geography-and-climate
https://census.statssa.gov.za/#/statsbytheme
https://unctadstat.unctad.org/CountryProfile/GeneralProfile/en-GB/710/index.html
https://unctadstat.unctad.org/CountryProfile/GeneralProfile/en-GB/710/index.html
https://www.worldbank.org/en/country/southafrica/overview
https://unctadstat.unctad.org/CountryProfile/GeneralProfile/en-GB/710/index.html
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Figure 10.1: Key economic indicators for South Africa 

Source: UNCTAD, General and Maritime Profiles: South Africa, UNCTAD Statistics - General Profile 

South Africa is rich in a variety of minerals. In addition to diamonds and gold, the country also contains 
reserves of iron ore, platinum, manganese, chromium, copper, uranium, silver, beryllium, and 
titanium. No commercially exploitable deposits of petroleum have been found, but moderate 
quantities of natural gas are located off the southern coast, and synthetic fuel is made from coal at 
two large plants in the provinces of Free State and Mpumalanga. 
 
For decades, manufacturing has employed more people and produced a greater proportion of gross 
domestic product (GDP) than mining. However, the mining sector continues to form the core of the 
South African economy as mining-centered holding companies invest in other economic activity. Gold 
remains the most important mineral—South Africa is the world’s largest producer—and reserves are 
large; however, production is slowly declining.135 This strong global position in mining does create 
economic sensitivity to variation in international commodity prices. 
 
Agriculture is of major importance to South Africa. It produces a significant portion of exports and 
contributes greatly to the domestic economy, especially as an employer, though land and water 
resources are generally poor. Arable land constitutes scant more than one-tenth of the country’s 
surface area.136  

 
135 Encyclopedia Britannica, South Africa – Economy, Mining, Manufacturing, Randolph Vigne, Christopher C. 
Lowe. 
136 Encyclopedia Britannica, Economy of South Africa, Colin J. Bundy, Andries Nel. 

https://unctadstat.unctad.org/CountryProfile/GeneralProfile/en-GB/710/index.html
https://www.britannica.com/place/South-Africa/Economy
https://www.britannica.com/place/South-Africa/Economy
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10.2 Identified commodities and routes studied 
The Stakeholder Assessment for South Africa focuses on exports of iron ore, citrus fruits and grapes. Iron 
ore represents the economically critical mining industry and is exported by bulk carrier to Asia. Grapes 
and citrus fruits are perishable food products that are exported to Asia in containers.  
 
The commodities selected by the Member State for focus and illustrative trade routes are shown in 
Table 10.1. All commodities selected for this study are exports. 
 

Table 10.1: Shipping distances from South Africa to market for selected commodities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.3 Quantitative analysis 
This section presents the quantitative analysis summary results and is organized by fleet analysis 
summary, total commodity cost intensity changes from speed reduction, Task 2 cost intensity changes 
due to MTM, total commodity cost intensity impacts, and GDP contexts. The quantitative analysis 
incorporates the findings of Task 2 related to the selected bracketing MTM scenarios as presented 
below:137 
 
 
 
 
 
 
 
 
 
 
 
The detailed approach for the below analyses is provided in Appendix A.  
 
  

 
137 DNV 2024 
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Fleet analysis summary 
As part of the fleet analysis, routes and ship characteristics were identified for each commodity case 
study. For the specific ship types identified with the commodity case study and transiting on the 
identified route the following were averaged to represent the fleet: 
 
 Ship type and size 
 Number of transits identified 
 Route distances obtained from Marine Benchmark’s 2022 AIS database were transit-weighted 

averaged and reported as minimum, average, and maximum distance sailed  
 Transit-weighted average year of build, which was used to determine the average age in years 

 
These characteristics for the case studies are presented in Table 5.2.  
 

Table 10.2: South Africa – Fleet characteristics, by commodity case study 
 
 
 
 
 
 
 
 
 
 
 
 
 
In addition, transit weighted average speeds and average route times were estimated and the APEC 
Module 1 was used to estimate the longer transit times associated with the speed reduction groups 
of 10%, 20%, and 30%, as presented in Table 5.3. 
 

Table 10.3: Average route distance, speed, & longer transit ,times, by speed reduction group 
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Total commodity cost intensity changes due to speed reduction 
APEC Module 2 was used to estimate the commodity cost intensity increases due to potentially longer 
transit times resulting from the three speed reduction groups. The module estimates the daily cost 
increases, in percentage, associated with the following  
 
 Finance/interest costs – the financial cost of capital invested in inventory over time. This 

measures the impact of each hour or day of delay on the cost of the product due to cost of 
money or interest rate. A Member State rate was used when provided. Otherwise, it was 
assumed to be 5%.138 

 Depreciation costs – the cost allocation of a commodity, or reduction of the commodity value, 
over its useful life. For this economic analysis, it is assumed as 10% for containerized cargo 
that is non-perishable, 30% for perishable cargo, and 5% for dry bulk cargo.139 

 Insurance costs – a cost paid by the cargo owner to protect their goods while in transit. The 
percentage used in the economic analysis is the one provided by the Member State. If the 
Member State did not provide data, we assumed it to be 2%.140 

 
The total commodity cost intensity change related to the three speed reduction groups for the case 
studies is presented in Table 5.4. Note that these values remain constant across scenarios and 
forecasted year. 
 
Table 10.4: Total commodity cost intensity changes due to speed reduction, by speed reduction group 
 
 
 
 
 
 
 
 
 
 
The commodity cost intensity changes due to speed reduction, ranges as follows: 
 
 7a – SR 10%  0.35%-0.42% SR 20%  1.77%-2.13% SR 30%  5.20%-6.26% 
 7b – SR 10%  negligible SR 20%  0.65%-0.68% SR 30%  1.90%-2.01%  
 7c – SR 10%  negligible  SR 20%  0.45%-0.51% SR 30%  1.34%-1.49% 

 
Task 2 cost intensity changes due to MTM 
Based on the ship type, size, and age combination for each commodity case study, the applicable Task 
2 ship-side commodity cost intensities due to the MTM were identified for the selected scenarios. In 
addition, in order to be able to add these to the commodity cost intensity changes due to speed 
reduction, the ad valorem freight rate percentage was identified using the UNCTAD Trade-and-
Transport Dataset. 141  The ad valorem freight rate percentage represents the transportation cost 
percentage of a commodity’s total cost. These two were multiplied to get the freight rate adjusted 

 
138 Lending Tree, Assuming a line of credit 5%. 
139 APEC 2019  
140 APEC 2019 
141 UNCTAD, Trade-and-Transport Dataset.  

https://www.lendingtree.com/business/rates/
https://unctadstat.unctad.org/datacentre/dataviewer/US.TransportCosts


Comprehensive Impact Assessment of the basket of candidate 
 mid-term GHG reduction measures 

Task 4 Stakeholder analysis 

Starcrest Consulting Group, LLC   July 2024 151 

commodity cost intensity or FRACCI change for 2030, 2040, and 2050. Task 2 cost intensity change 
and FRACCI for each scenario are presented in Table 10.5, shown on the next page. 
 

Table 10.5: Task 2 cost intensity & FRACCI changes, by scenario & forecasted year 
Scenario 23 
 
 
 
 
 
 
 
 
Scenario 24 
 
 
 
 
 
 
 
 
Scenario 31 
 
 
 
 
 
 
 
 
Scenario 32 
 
 
 
 
 
 
 
 
Scenario 46 
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The ad valorem rates for exported iron ore and grapes are 7.1% and 7.8% respectively, which means 
that they are relatively less sensitive to ship-side costs compared to exported citrus fruits which have 
an ad valorem rate of 13.5%. 
 
Note that there are significant differences between ship type, size, and age groups between scenarios. 
As learned from our consultation with DNV, “It should be noted that scenarios 23 and 24, and to a 
lesser degree scenarios 31 and 32, show large differences in cost impacts in 2030 depending on the 
generation of ships deployed. Ships of 10 years or less of age – i.e. built in the period between 2020 
and 2029 – have a significantly higher increase in costs compared to older vessels. In the scenarios 
with a GFI flexibility mechanism the newer ships built in 2020-2029 take the brunt of the GHG intensity 
reductions, resulting in a higher cost increase compared to older ships when looking at all abatement 
costs. This is as expected, as the cost of reduction is relatively lower for new ships compared to existing 
ships.  
 
“However, it should also be expected that there should be some compensation from the older ships 
to the newer ships when joining in a compliance pool under the GFI flexibility mechanism. DNV 
indicates in their report that the emission unit exchange price is set to the marginal cost of the last 
ship in the pool that was selected to implement an additional measure. 
 
“However, when applying this price the results showed that the newer ships are overcompensated 
(i.e. the compensation led to a cost decrease), meaning that the marginal cost of the last ship is likely 
not a very good indicator for the exchange price in a pool as the many ships will have lower abatement 
costs. For this reason the costs and incomes of joining a pool are not included in this analysis.”142 
 
Total commodity cost intensity due to speed reduction and MTM  
For each commodity case study, combining Task 2 and Task 4 results estimates the total commodity 
cost intensity143 associated with potential speed reduction and the MTM (TCCImtm), for the forecasted 
years of 2030, 2040, and 2050, as presented in Table 10.6, on the following page. For each commodity 
case study, the results were compiled into a transit-weighted average for each scenario and forecasted 
year. These results are presented as Table 10.7 shown on the next pages. 
 
 

 
142 Email exchange with Tore Longa, Project Manager Task 2, 1 June 2024. 
143 The term ‘total commodity cost intensity’ as used in this report is defined as the total ‘landed cost’ of the 
commodity. 
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Table 10.6: 2030, 2040, & 2050 Total commodity cost intensity, by scenario & forecasted year 
Scenario 23 
 
 
 
 
 
 
 
 
Scenario 24 
 
 
 
 
 
 
 

Scenario 31 
 
 
 
 
 
 
 
Scenario 32 
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Scenario 46 
 
 
 
 
 
 
 
 
 

Table 10.7: 2030, 2040, & 2050 commodity case study transit-weighted average total commodity cost intensity, by scenario and forecasted year 
2030 
 
 
 
 
 
 
2040 
 
 
 
 
 
 
2050 
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The 2030, 2040, and 2050 transit-weighted averaged, total commodity cost intensity ranges across all 
scenarios, by speed reduction group is presented in Figures 10.2, 10.3, and 10.4, respectively. 
 

Figure 10.2: 2030 Total commodity cost intensity range across all scenarios, by speed reduction 
group 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that in 2030, the citrus foods and grapes transported by container ships generally have increasing 
total commodity cost intensities, with a dominant increase in the strive scenario. They are less 
affected by speed reduction groups until SR 30%, where there is a more pronounced shift upwards. 
The separation between the two groups is associated with the difference in the ad valorem rates, as 
the rate of citrus fruits is twice that of grapes. Iron ore is more impacted by increasing speed reduction 
categories compared to citrus foods and grapes, because its longer transit times are 2.5 to 3 times 
higher. This is due to the slower speed that the bulk ship transits compared to the container ship, so 
potential slow down impacts are more pronounced. Note that the ad valorem rate for iron ore is 
similar to grapes. The costs are sensitive to the ship-side costs, with the spread between the 
commodity cost intensity at is narrowest compared to 2040 and 2050. The key parameters range from: 
 
 TCCImtm  0.48% to 9.15%, with an average of 3.19%   

 
Figure 10.3: 2040 Total commodity cost intensity range across all scenarios, by speed reduction 

group 
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