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Execu3ve Summary  

The Fourth InternaIonal MariIme OrganizaIon (IMO) Greenhouse Gas (GHG) Study, published in 2020, 
esImated that the mariIme industry contributed 2.89% to global anthropogenic GHG emissions in 2018 
(Faber et al, 2020). By 2050, these emissions could increase to between 90% and 130% of 2008 levels. In 
response, the 2023 IMO GHG Strategy aims to strengthen the IMO's role in global emission reducIon efforts 
by addressing GHG emissions from internaIonal shipping, idenIfying acIons for the sector, considering 
impacts on States, promoIng incenIves for research and development, and monitoring emissions (IMO, 
2023).  

For a truly global discussion, empirical evidence from Africa is necessary for informing policy decisions. In 
response, the Leading EffecIve Afro-centric ParIcipaIon (LEAP) project iniIaIve was developed to provide 
a technical toolkit with four key workstreams necessary for supporIng the African member states. One of 
the four is a case study workstream of six African IMO member states, namely Ghana, Kenya, Liberia, Malawi, 
Namibia and Nigeria. Thus, with an analyIcal 'QualitaIve/QuanItaIve Stakeholders Case Study’ approach, 
this workstream sets out to assess each country’s vessel-side, cargo-side, and combined cost impacts of the 
IMO’s Strategy under four ship speed reducIon Scenarios (0%, 10%, 20%, and 30%) for three Ime horizons 
that align with the Strategy’s checkpoints: 2030, 2040, and 2050 (Starcrest, 2024).   

Findings from Nigeria’s case study suggests compliance cost challenges when combining vesselside and 
cargo-side costs for sectors such as oil and gas, agricultural products, manufactured goods, and raw materials. 
The report highlights that vessel-side costs contribute more to the overall cost increase at varying degrees 
associated with the Ad-valorem Interest Rate used for each commodity. The cargo-side cost increases were 
generally lower, except in the case of perishable goods like sesamum seed at a depreciaIon value of 30%. 
The ‘Low Levy - Scenario 32’ was idenIfied as an advantageous opIon in the short- and long-term for all 
Nigeria’s modelled commodiIes.  

By 2050, combined cost impacts across all speed reducIon (SR) Scenarios were esImated at approximately 
4% for Crude Oil exports and Petroleum Motor Spirit (PMS) imports; 6% for agricultural goods and up to 10% 
for herbicide imports, parIcularly under the 30% SR Scenario. Findings indicate these cost impacts are 
acributable mainly to the vessel-side impacts (e.g., the payment of carbon price, the use of more expensive 
fuels, the addiIonal investment onboard ships) but also to longer travel Imes at sea, which negaIvely affect 
the quality of perishable goods, like agricultural products, by increasing depreciaIon costs and raising cargo-
side expenses. Added to this consideraIon are factors such as the Ime value of money, and the frequency of 
ship operaIons in evaluaIng the implicaIons of ship speeds in specific cargo types.  Overall, a reducIon in 
ship speed by 10% or 20% resulted in minimal cost increases across the board.  

Finally, the analysis highlights that increased shipping costs over Ime could have economic implicaIons, such 
as higher export and import prices, reduced global compeIIveness of exports, lower trade volumes, and 
increased consumer prices. These impacts could lead to a decline in Gross DomesIc Product (GDP) and have 
broader implicaIons for Africa’s trade compeIIveness, which is criIcal for developing and emerging 
economies. The extent of these effects is conIngent on the persistence of negaIve impacts and the 
intervenIons within each Scenario, such as levy requirements and the inclusion of revenue disbursement 
mechanisms. As such, strategic and evidence-based intervenIons are imperaIve to miIgaIng these 
challenges and ensuring a just and equitable approach is applied to decarbonizing internaIonal shipping. 
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Measures’ architecture that supports sustainable trade and promotes economic growth will prevent leaving 
African States behind in the global energy transiIon efforts.  
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Forward Global Value Chain (GVC) Linkages - Forward GVC linkages refer to a country’s role in supplying raw 
materials, intermediate goods, or components that are further processed or used in producIon by other 
countries before reaching the final consumer.  

Backward Global Value Chain (GVC) Linkages - refer to a country’s reliance on imported inputs, raw materials, 
or intermediate goods for its producIon and exports. This means that a significant porIon of a country’s 
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exports depends on foreign-sourced components. Here, inputs are imported to support domesIc producIon 
and value-added trade.  

Forex Illiquidity - Foreign exchange illiquidity refers to a shortage of foreign currency (e.g. US dollars, etc) in 
a country’s system necessary for trade, investments, or debt payments, making cross-border commercial 
acIviIes challenging.  

  

     



Impact Assessment of the IMO basket of candidate mid-term GHG reduction measures:  
The Nigeria Case Study. 

  

14   

1. Introduc3on  

Ongoing efforts and discussions at the IMO focus on strategies to reduce GHG emissions in the mariIme 
industry. Several mid- and long-term measures have been proposed. The Fourth IMO GHG Study, published 
in 2020, esImated that the mariIme industry contributed 2.89% to global anthropogenic GHG emissions in 
2018 (Faber et al, 2020). By 2050, these emissions could increase to between 90% and 130% of 2008 levels. 
In response, the 2023 IMO GHG Strategy aims to achieve net-zero GHG emissions by 2050, with the following 
intermediate targets at three checkpoints compared to 2008 emissions levels: a 20% emissions reducIon by 
2030, striving to reach 30%; 70% reducIon, striving for 80% by 2040; and net zero by 2050 (IMO, 2023).   

The strategy consists of two key components: technical and economic measures. The technical element 
establishes a goal-based marine fuel standard to regulate the gradual reducIon of GHG intensity in marine 
fuels. The economic element implements market-based mechanisms, centered on a pricing system for 
mariIme GHG emissions (IMO, 2023).  In achieving this, the strategy further aims to idenIfy acIons for the 
sector, address impacts on states, and promote incenIves for research and development and monitoring 
emissions.  

To inform Africa’s policy decisions that ensure the principles of jusIce and equity are upheld, promoIng, 
supporIng and leveraging empirical evidence derived directly from the region when addressing these 
impacts is criIcal. It is in this sense that the LEAP Project iniIaIve was developed to support six African 
member states at the IMO. These countries are namely: Ghana, Kenya, Liberia, Malawi, Namibia and Nigeria. 
This report presents the case study undertaken for Nigeria supported under the direcIve of the Minister for 
Marine and Blue Economy.   

Thus, this case study report analyses the cost impacts of the 2023 IMO GHG ReducIon Strategy on a selecIon 
of Nigeria’s most important traded commodiIes. The primary objecIves are to assess vessel-side, cargo-side, 
and combined cost impacts on traded commodiIes under four ship SR scenarios at 0%, 10%, 20%, and 30% 
(SR-0, SR-10, SR-20, and SR-30) and four of the policy Scenarios under consideraIon at the IMO: scenarios 
24, 32, 26 and 36. These scenarios include a basket of candidate measures including GHG Fuel Intensity (GFI) 
requirement, GFI flexibility mechanism, a levy and reward, feebate and revenue disbursement.   

The GFI requirement regulates ships' annual well-to-wake (WtW) or tank-to-wake (TtW) GHG emissions per 
energy unit, sekng GFI targets in line with sustainability criteria. Compliance can be achieved through a 
flexibility mechanism, allowing ships with lower emissions (posiIve compliance balance) to sell surplus units 
(SU) either to higher-emikng ships (negaIve compliance balance) or to a revenue body at a set price. Ships 
exceeding the required GFI must purchase remedial units (RU) from the revenue body at a predetermined 
price set by the IMO, based on the cost gap between fossil and non-fossil fuels.   

The levy and reward mechanism applies a levy on all GHG emissions from ships, with revenues used to reward 
vessels using approved low-carbon fuels. Similarly, the feebate mechanism imposes a fee per tonne of CO₂ 
emiced while offering rebates to ships adopIng eligible fuels, creaIng financial incenIves for 
decarbonizaIon (DNV, 2024). The basket of measures will generate revenue which can be allocated across 
designated disbursement categories to support the uptake of Zero and Near-Zero (ZNZ) fuels. Four of the 
policy scenarios modelled in this case study are:  
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● Scenario 24: WtW, GFI flexibility, no levy, no feebate, without revenue disbursement  

● Scenario 26: WtW, no flexibility, high levy, no feebate, with revenue disbursement  

● Scenario 32: WtW, GFI flexibility, low levy, no feebate, with revenue disbursement  

● Scenario 36: WtW, GFI flexibility, no levy, feebate, without revenue disbursement   

The analysis spans three-Ime horizons: 2030, 2040, and 2050, forming part of the LEAP Project Phase 1. 
UIlizing a qualitaIve/quanItaIve stakeholders’ analysis and case study approach, this report provides 
criIcal insights into the implicaIons of these measures on four of Nigeria’s most important commodity flows. 
It incorporates vessel-specific details, such as capacity and average design speed, to evaluate the impacts 
across the selected Scenarios.  

2. Methodology  

 This case study aims to closely follow the approach employed by Starcrest ConsulIng Group for undertaking 
Task 4 of the IMO-led Comprehensive Impact Assessment (CIA) of the basket of candidate midterm measures 
(Starcrest, 2024). The CIA was conducted to evaluate likely future impacts of the midterm measures, 
specifically considering economic impacts on the fleet in Task 2  

(DNV, 2024) and on states in Task 3 (UNCTAD, 2024a). Task 4 of the CIA provided ‘complementary qualitaIve 
and quanItaIve stakeholders analysis’ on specific commodity flows for states not well represented in Task 3 
(Starcrest, 2024).    

 Described in full in the Technical Annex, the methodology applied in this research employed data sourced 
from the NaIonal Bureau of StaIsIcs (NBS). Merchandise trade staIsIcs characterizing Nigeria‘s main export 
and import commodiIes, their weights, trade partners and economic values, were sourced from the UN 
Comtrade database (UNCTAD, 2024b) and shipping and freight companies. In addiIon to this data, desk 
research, expert input, and in-country consultaIons helped assess key factors such as nauIcal miles, average 
ship speeds, interest rates, insurance rates, and cargo depreciaIon.  

 The study integrated transport cost rates from UNCTAD’s Trade and Transport database (UNCTAD, 2024c) 
and cost intensity projecIons presented in DNV’s Task 2 analysis of the official CIA process (DNV, 2024) into 
a modified version of the model presented in (APEC, 2019), adapted by the UCL team for the purposes of 
modelling midterm measures impact. Task 2 CIA Scenarios for this case study included 24, 32, 26, and 36 
which are ‘GFI Flex Only' (Scenario 24), 'Low Levy' (Scenario 32), 'High Levy' (Scenario 26) or 'Feebate' 
(Scenario 36) (DNV, 2024).  These 4 scenarios were used to model potenIal impacts of the midterm measures 
on Nigeria’s exports of crude, exports of Sesamum seeds, imports of Petroleum Motor Spirit (PMS) and 
imports of herbicides. These commodiIes were selected because they are the commodiIes with the largest 
trade volume (in tonnes) in 2023 which implies they are of substanIal importance to the naIonal economy.  

Two cost components were evaluated individually and their results combined to represent the total cost 
impact of the midterm measures. On the vessel-side, the transport cost rate was first idenIfied from 
(UNCTAD, 2024c) and then magnified by the cost intensity raIo associated with the specific policy 
combinaIon and future year derived in (DNV, 2024). Analysis of cargo-side impact was computed using 
assumed rates of interest, depreciaIon and insurance. The model evaluated the differences in leg Ime (∆leg 
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Ime) associated with vessel speed reducIons of 0%, 10%, 20%, and 30%. The differences in leg Ime were 
then combined with the assumed rates of interest, depreciaIon and insurance to understand the costs 
associated with each cargo-side element, and the sum of all three was taken as the full cargo-side cost. 
Interest and insurance rates of 5% and 2% were assumed, respecIvely, whilst the depreciaIon rates for non-
perishable and perishable commodiIes were assumed to be 10% and 30%.  

Commodities and Trade Data  

Nigeria’s majorly traded commodiIes are summarized in Table 1. The table covers imports and exports with 
various trading partners, commodity classificaIon using the Harmonized System (HS) 10 system and 
categories and the net weight of the trades is presented in tonnes. Nigeria's trade is largely driven by a few 
key commodiIes, with crude oil and agricultural products comprising the bulk of exports, while refined 
petroleum products, manufactured goods, and agricultural imports dominate the import segment. In Q3 
2024, crude oil—Nigeria’s primary export—accounted for 65.44% of total exports, while natural gas 
contributed 10.29%. During the same period, PMS made up 22.63% of total imports.  

For this study, we selected commodiIes across different trade categories and key trade partners to examine 
cost impacts on major traded goods. The selected commodiIes include crude oil and sesamum seeds in the 
export segment, and PMS and herbicides in the import segment. Although herbicides fall under the category 
of manufactured goods, they are crucial for agricultural acIvity, underscoring their significance to the sector’s 
producIvity.   

Table 1: Nigeria’s majorly traded commodi6es Source: Na6onal Bureau of Sta6s6cs, UN COMTRADE (UNCTAD, 2024b) 

S/N  Commodity  HS 10  Category  
Origin/Des 
HnaHon  

Net weight 
(tonnes)  

  EXPORTS   

1  
Petroleum oils and oils obtained 
from bituminous minerals, crude.  2709000000  Crude Oil  World  8,976,963.93 

2  Natural gas  2711110000  Crude Oil  World  193,365.48 

3  Sesamum seeds  1207400000  Agriculture  World  74,126.78 

4  Superior quality Cocoa beans  1801001100  Agriculture  World  502.99 

5  
Petroleum oils and oils obtained 
from bituminous minerals, crude.  2709000000  Crude Oil  

Within 
Africa  3,231,835.50 

S/N  Commodity  HS 10  Category  
Origin/Des 
HnaHon  

Net weight 
(tonnes)  
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  IMPORTS   

1  
Other Herbicides, anIsprouIng 
products and plants  3808939000  

Manufactured 
goods  World  82,788.41 

2  

Motorcycles and cycles ficed with 
auxiliary motor,petrol fuel, 
capacity >50<250cc, CKD  8711201000  

Manufactured 
goods  World  51,690.26 

3  

Used Vehicles, with diesel or semi 
diesel engine, of cylinder capacity 
>2500cc  8703332000  

Manufactured 
goods  World  

153,034.45 

4  Motor spirit, ordinary  2710125000  

Other oil/Other 
petroleum 
products  World  4,968,122.31 

5  Gas oil  2710192100  

Other oil/Other 
petroleum 
products  World  9,590.13 

6  
Sheets for veneering (including 
those of Other  4408390000  Raw Material  World  360,292.50 

7  

Cane sugar specified in  

Subheading Note 2 to Chapter  

17, Meant for sugar refinery  1701141000  
Agricultural 
Raw Material  World  777,801.19 

  

3. Impact Analysis  

This secIon analyses the vessel-side, cargo-side, and combined cost impacts on majorly traded export and 
import commodiIes.   

3.1 Crude Oil Export  

3.1.1 Crude Oil Cargo-side Cost Impact  

Figure 1(A - D) illustrates the economic effects of vessel speed reducIon on exports of crude oil from Nigeria 
to the Netherlands. Across a distance of 4,779 nm, a representaIve tanker travelling at 15.5 knots was 
assumed to facilitate the trade, reducing its speed to 14.0, 12.4 and 10.9 knots under 10%, 20% or 30% speed 
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reducIon scenarios, and resulIng in leg Ime differences of 34.3 hours, 77.1 hours and 132.1 hours, 
respecIvely. Combined with assumpIons of 5%, 10% and 2.25% for the rates of interest, depreciaIon and 
insurance costs, final cargo-side cost impacts associated with each of the speed reducIon scenarios (and 
independent of the policy scenario) were evaluated to be 0.07%, 0.15% and 0.26%, respecIvely.   

A clearer picture of this indicaIve cost increase is seen when percentages are converted to values based on 
trade value for the year.  Using the data of the Crude Oil trade value obtained for year 2023 in Nigeria, placed 
at approximately $7.594 billion, the cost increase was $5.32 million for 10% SR; $11.39 million for 20% SR 
and $19.74 million for 30% SR. The higher costs of the commodiIes may lead to moIvaIon for investment 
in research, development and deployment (RD&D) towards making renewable, zero-carbon energy sources 
a cheaper alternaIve and a priority. The lower cost of non-renewable, GHG-emikng fossil fuel has been a 
disincenIve to research and development towards cheaper, cleaner burning and renewable alternaIve(s). 
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A. GFI Flex Only (Scenario 24)           B. Low Levy (Scenario 32) 

 

C. High Levy (Scenario 26)                  D. Feebate (Scenario 36)  

    

Figure 1: Impact of ship speed reduc6ons on Crude Oil Trade - Four Scenarios’ Cargo-side costs 
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3.1.2 Crude Oil Vessel-Side Cost Impact  

Figure 2 (A - D) demonstrates the increase in vessel-side costs projected for exports of crude oil from Nigeria 
to the Netherlands. The analysis was conducted under the 4 Scenarios: 24, 32, 26, and 36, with variaIon in 
vessel-side impact expected depending on the specific policy scenario and future year considered. The 
highest impact in the short-term was observed under the High Levy - Scenario 26 where the vessel-side cost 
impact is expected to increase by 1.92%. The least impact in the short-term is expected under the GFI Flex 
Only - Scenario 24.  

 In the medium-term year (2040), there were generally remarkable increases in the impacts relaIve to the 
short-term impacts. In all cases except the High Levy - Scenario 26, vessel-side cost impacts were observed 
to treble between 2030 and 2040. The High Levy - Scenario 26 exhibited the highest vessel–side cost increase, 
reaching 3.41% in 2040. This was followed by GFI Flex Only - Scenario 24, which recorded a 3.02% increase. 
Conversely, Low Levy - Scenario 32 demonstrated the lowest vessel-side cost impact.  

The modelling results associated with long-term vessel-side cost impacts in 2050 reveal a lower margin of 
increase relaIve to 2040 as was observed between 2040 and 2030.The results of the four Scenarios were 
closely related with only a 0.2% difference (3.74 - 3.94%) between them. The highest long-term impact was 
associated with the Feebate - Scenario 36 where a vessel-side cost impact projected a 3.94% increase. The 
High Levy - Scenario 26 and Low Levy - Scenario 32 scenarios result in the same vessel-side cost impact 
projected for 2050 (3.74%), that is the lowest of any of the scenarios modelled. This implies that Scenario 26 
had a high immediate short-term impact but a relaIvely low impact in the long term as compared with 
alternaIve Scenarios.  

Overall, a comparison of all the Scenarios and their vessel-side impacts in the short-, medium- and long-term 
indicates that the Low Levy - Scenario 32 may be the most preferable opIon when considering vessel-side 
cost impacts on exports of crude from Nigeria to the Netherlands. This is due to the lesser impacts expected 
in the medium- and long-term, whilst exerIng only a moderate short-term (2030) impact. Pukng real values 
to these percentages to fully understand the scale of these vessel operaIons’ cost impacts may be necessary 
for the purposes of engaging vessel operators' understanding of the decarbonizaIon policies. It is criIcal to 
note that the increase in vessel-side costs will almost certainly be transferred to commodity prices, with 
resultant effects on the buying power of consumers, trade volumes, producIon and other socioeconomic 
effects. 
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A. GFI Flex Only (Scenario 24)           B. Low Levy (Scenario 32) 

        

C. High Levy (Scenario 26)                  D. Feebate (Scenario 36)  

      

Figure 2: Impact of ship speed reduc6ons on Crude Oil Trade - Four Scenarios’ Vessel-side costs 
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3.1.3 Crude Oil’s Total Expected Cost Intensity Changes   

The figures labelled 3 (A-D) illustrate the cumulaIve impacts of cargo-and vessel-side costs for exports of 
crude oil from Nigeria to the Netherlands based on the modelled Scenarios (24, 32, 26, 36) relaIve to 2023. 
The highest short-term impacts were witnessed under a High Levy - Scenario 26, while the lowest was 
observed under the GFI Flex Only - Scenario 24.   

A remarkable increase in impacts of the proposed intervenIons was observed in the transiIon between the 
short-term (2030) and the medium-term (2040), driven by vessel-side costs.  The maximum impact 
observable on the total cost of cargo and vessel operaIons was a 4.20% increase under the Feebate - Scenario 
36 when adopIng a 30% SR over the long term Ill 2050.  Values of the impact may be known if the 
percentages are mulIplied by the annual trade monetary values.    

ComparaIvely, the GFI Flex Only - Scenario 24 presents as the least cost impact opIon in the short term, 
making it the most commercially friendly opIon. However, the Low Levy - Scenario 32 presents as the more 
favourable opIon over a medium- (2040) to long-term (2050) due to its consistently lower percentage cost 
increases across all the speed reducIon scenarios. The Low Levy - Scenario 32, whilst demonstraIng an 
approximately 0.25% higher short-term impact compared to GFI Flex Only - Scenario 24, results in 
significantly lower medium- and long-term impacts, making it an overall least-cost impact choice for 
adopIon, offering a balanced approach to economic sustainability and emissions reducIon goals. 
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A. GFI Flex Only (Scenario 24)            B. Low Levy (Scenario 32) 

   

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

    

 Figure 3: Impact of ship speed reduc6ons on Crude Oil Trade - Four Scenarios for the Combined cost impacts (Vessel side and cargo -side)
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3.2 Petroleum Motor Spirit (PMS) Import  

3.2.1 PMS Cargo Side Cost Impact  

Figure 4(A - D) illustrates the economic effects of vessel speed reducIon on imports of PMS from Belgium. 
Across 4,653 nm, a representaIve tanker travelling at 15.5 knots was assumed to facilitate the trade, reducing 
its speed to 14.0, 12.4 and 10.9 knots under 10%, 20% or 30% speed reducIon scenarios, and resulIng in leg 
Ime differences of 33.4 hours, 75.0 hours and 128.7 hours, respecIvely. Combined with assumpIons of 5%, 
10% and 2.25% for the rates of interest, depreciaIon and insurance costs, final cargo-side cost impacts 
associated with each of the speed reducIon scenarios (and independent of the policy scenario) were 
evaluated to be 0.07%, 0.15% and 0.25%, respecIvely. There was only a slight difference of 0.01% for PMS 
(0.25%) compared for Crude Oil (0.26%) under a 30% speed reducIon scenario.  

PMS trade value for year 2023 in Nigeria was placed at approximately $4.97 billion.  Therefore, expressing 
the cargo-side cost impacts in monetary terms, a 0.07% PMS cost increase equates to approximately $3.48 
million for 10% SR, while the 0.15% cargo cost increase will translate to $7.46 million for 20% SR and $12.43 
million for 30% SR at an increase of 0.25%.    

3.2.2 PMS Vessel-side Cost Impact  

The results of modelling the effects of proposed intervenIons on vessel-side costs for imports of PMS from 
Belgium, based on 2023 trade data, are presented in Figures 5 (A-D). The analysis indicates variaIons in the 
extent of vessel-side cost impacts across four Scenarios.  The observed trends were consistent with those 
noted for Crude Oil as discussed in SecIon (3.1.2) above.   

In the short-term, modelling results project that the highest vessel-side cost impact will be associated with 
the High Levy - Scenario 26, amounIng to 1.72%, and reflecIng a significant cost increase compared to other 
Scenarios (ranging between 0.69 - 0.99%). The GFI Flex Only - Scenario 24 showed the least short-term 
impact.  This similarity between the Crude Oil and PMS trade cost impact may be acributed to the 
geographical proximity of the port of arrival (Amsterdam) for the Crude Oil exported from Nigeria and the 
port of loading (Antwerp, Belgium) for the PMS imported into Nigeria, plus the similarity of the commodiIes 
as depicted in their HS10 code with prefix 27 (Table 1) which results in similar ad valorem rates.  

In sum, the Low Levy - Scenario 32 emerges as the preferable opIon for consideraIon in the medium and 
long term, as it demonstrates the lowest percentage increase in 2040 and 2050 vesselside cost modelling 
results. Its comparaIvely lower cost impact may becer serve commercial stakeholders by providing an 
improved balance between economic feasibility and decarbonizaIon intenIons.  

3.2.3 PMS Total Expected Cost Intensity Changes   

The figures labelled 6 (A-D) represent the results of the cumulaIve impact of cargo- and vessel-side costs for 
the import of PMS from Belgium to Nigeria based on the four modelled Scenarios: 24, 32, 26, 36, and relaIve 
to 2023. The results suggest a maximum impact of 3.78% associated with a Feebate - Scenario 36 and 30% 
speed reducIon scenario in 2050.   

ComparaIvely, the Feebate - Scenario 36 also has the highest increase of all the Scenarios in the long-term 
(2050), followed by the GFI Flex Only - Scenario 24. Conversely, the Low Levy - Scenario 32 demonstrates the 
least long-term increase across all speed reducIons, making it the most commercially friendly opIon in the 
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medium to long term. However, it is worth noIng that the Low Levy - Scenario 32 shows a slightly higher 
increase than the GFI Flex Only - Scenario 24 in the short term.    

This trend mirrors results from the analysis of Nigerian Crude Oil exports to the Netherlands, suggesIng that 
the proposed intervenIons may exert similar impacts on Nigeria’s energy sector. Given ongoing challenges 
surrounding energy costs in Nigeria, especially concerning imports of PMS, opIng for a scenario that offers a 
lower rate of total cost impact would be most prudent. 
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A. GFI Flex Only (Scenario 24)        B. Low Levy (Scenario 32) 

   

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

     

Figure 4: Impact of ship speed reduc6ons on PMS Trade - Four Scenarios’ Cargo -side cost 



 Impact Assessment of the IMO basket of candidate mid-term GHG reduction measures:  
The Nigeria Case Study. 

                 

27  
  

A. GFI Flex Only (Scenario 24)        B. Low Levy (Scenario 32) 

     

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

     

Figure 5: Impact of ship speed reduc6ons on PMS Trade - Four Scenarios’ Vessel- side cost 
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A. GFI Flex Only (Scenario 24)        B. Low Levy (Scenario 32) 

 

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

 

Figure 6: Impact of ship speed reduc6ons on PMS Trade - Four Scenarios for the Combined cost impacts (Vessel side and cargo side) 
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3.3 Sesamum Seed Exports    

The first two commodiIes reported above are energy-related and selected to illustrate the impact of the 
proposed intervenIons on the export and import trades.  The next two commodiIes presented in this SecIon 
(3.3) and subsequent SecIon (3.4) focus on commodiIes associated with food producIon and agricultural 
goods. SecIon (3.3) presents the model results for sesamum seed export, while SecIon (3.4) presents results 
for herbicide imports. Although they are classified as manufactured goods, they play a significant role in 
supporIng agricultural producIon.  

3.3.1 Sesamum Seed Export Cargo-Side Cost Impact  

Figure 7(A - D) illustrates the economic effects of vessel speed reducIon on exports of sesamum seeds to 
China. Across 11,168 nm, a representaIve general cargo vessel travelling at 14.0 knots was assumed to 
facilitate the trade, reducing its speed to 12.6, 11.2 and 9.8 knots under 10%, 20% or 30% speed reducIon 
scenarios, and resulIng in leg Ime differences of 88.6 hours, 199.4 hours and 341.9 hours, respecIvely. 
Combined with assumpIons of 5%, 30% and 2.25% for the rates of interest, depreciaIon and insurance costs, 
final cargo-side cost impacts associated with each of the speed reducIon scenarios (and independent of the 
policy scenario) were evaluated to be 0.38%, 0.85% and 1.45%, respecIvely.  

The percentage point increases in the cargo costs in the model for sesamum seed were higher than for Crude 
Oil and PMS (Figures 1 and 4 respecIvely), a finding acributable to the increased assumed depreciaIon rate. 
Furthermore, the risk of loss rises with speed reducIon, as longer shipping duraIons elevate the potenIal 
for commodity spoilage. Thus, the cargo cost increase for Sesamum Seeds is esImated to range between 
$0.52 million and $1.99 million based on the 2023 trade value of this commodity type.  

3.3.2 Sesamum Seed Export Vessel-Side Cost Impact  

Figures 8 (A-D) presents the results of the vessel-side cost increases for exports of sesamum seeds to China 
relaIve to 2023 data. The results suggest a progressive rise in vessel-side costs across the years 2030, 2040, 
and 2050. The highest impact in the short-term was observed to occur under the High Levy - Scenario 26 
where the vessel-side cost impact is expected to be 2.08%. The least impact in the short-term is projected to 
occur under the GFI Flex Only - Scenario 24, amounIng to 0.83%. A sharper vessel-side cost increase is 
esImated for the medium term relaIve to short term, as compared to the long term versus the medium 
term.   

Overall, the trends of vessel-side cost increases for exports of Sesamum Seed to China mirror those observed 
for other commodiIes modelled in this paper. Specifically, the Low Levy - Scenario 32 conInues to represent 
the favourable opIon in the medium and long term due to its comparaIvely low costs, while the GFI Flex 
Only - Scenario 24 has the least short-term impact. 
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A. GFI Flex Only (Scenario 24)                B. Low Levy (Scenario 32)  

  

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

 

Figure 7: Impact of ship speed reduc6ons on Sesamum seed export trade - Four Scenarios’ Cargo-side costs 
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A. GFI Flex Only (Scenario 24)                B. Low Levy (Scenario 32)  

  

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

 

Figure 8: Impact of ship speed reduc6ons on Sesamum seed export trade - Four Scenarios’ Vessel- side costs 
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3.3.3 Sesamum seed’s Total Expected Cost Intensity Changes   

The combined impact of cargo-side and vessel-side cost impacts relaIve to 2023 on exports of Sesamum 
seeds from Nigeria to China is illustrated in Figures 9 (A-D). The outcomes across the four modelled Scenarios 
suggest significant impacts in the GFI Flex Only and Feebate - Scenarios 24 and 36 in the long term (2050), 
with percentage increases ranging from 4.21% to 5.72% across proposed speed reducIons.  

In the short-term (2030), the GFI Flex Only - Scenario 24 showed the least impact, while the High Levy - 
Scenario 26 recorded the greatest impact. However, by the medium term (2040), the total cost impact of the 
GFI Flex Only - Scenario 24 exceeded that of both Levy scenarios - Scenarios 32 and 26. In the long-term 
(2050), both Levy scenarios - Scenarios 26 and 32 presented idenIcal results, although the High Levy - 
Scenario 26 exhibits a notably higher cost impact than the Low Levy - Scenario 32 in the short and medium 
terms.  

ComparaIvely, the Low Levy - Scenario 32 remains the most cost-effecIve opIon in the medium- and long-
term, although its short-term cost increase is comparable to, or slightly higher than, the GFI Flex Only - 
Scenario 24. As such, the relaIvely higher overall percentage cost increase of sesamum seed exports over 
Crude Oil exports can be acributed to the higher depreciaIon rate of 30%, reflecIng its status as a perishable 
commodity.  
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A. GFI Flex Only (Scenario 24)              B. Low Levy (Scenario 32)  

    

C. High Levy (Scenario 26)                D. Feebate (Scenario 36)  

 

Figure 9: Impact of ship speed reduc6ons on Sesamum seed export trade - Four Scenarios for the Combined cost impacts (Vessel side and cargo side) 
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3.4 Herbicides as Crop Production Input Import  

The selecIon of herbicides in this secIon of the case study serves a dual purpose: to model the cost impact 
of the proposed intervenIon on the import of manufactured goods and to assess the potenIal implicaIons 
for food and agricultural producIon, given the criIcal role herbicides play in enhancing agricultural 
producIvity.  

3.4.1 Herbicides Import Cargo-Side Cost Impact  

Figure 10(A - D) illustrates the economic effects of vessel speed reducIon on imports of herbicides from 
China. Across 11,168 nm, a representaIve general cargo vessel travelling at 14.0 knots was assumed to 
facilitate the trade, reducing its speed to 12.6, 11.2 and 9.8 knots under 10%, 20% or 30% speed reducIon 
scenarios, and resulIng in leg Ime differences of 88.6 hours, 199.4 hours and 341.9 hours, respecIvely. 
Combined with assumpIons of 5%, 10% and 2.25% for the rates of interest, depreciaIon and insurance costs, 
final cargo-side cost impacts associated with each of the speed reducIon scenarios (and independent of the 
policy scenario) were evaluated to be 0.17%, 0.39% and 0.67%, respecIvely.  

These increases were notably lower than those observed for Sesamum Seed exports, despite both 
commodiIes (Herbicides and Sesamum Seed) being traded with China. This discrepancy can be acributed to 
differences in the depreciaIon rates applied to the two commodiIes. However, the increase in cargo-side 
costs for Herbicides was higher than those observed in the Crude Oil and PMS trades, ranging from 0.07 to 
0.26%. This difference is primarily associated with variaIons in trade routes, depreciaIon and other cost 
factors, as well as the average vessel speed.   

3.4.2 Herbicides Import Vessel-Side Cost Impact  

The results of the modelling of vessel-side cost impacts associated with imports of Herbicides from China are 
presented in Figures 11(A-D). These results reveal that the importaIon of Herbicides experienced the highest 
percentage increase in vessel-side costs among all the traded commodiIes analyzed in this study.  This is 
largely acributed to the higher ad-valorem transport cost rate (12.2%) applied to this trade.   

A notable trend emerged, with short-term (2030) impact showing a high increase of 4.88% in the High Levy 
- Scenario 26. The other scenarios indicated percentage increases ranging between 1.95% - 2.81%, with the 
GFI Flex Only - Scenario 24 having the least impact. Following this, a significant rise in the vessel-side costs 
was observed in the medium-term, with impacts approximately three to four Imes higher than the short-
term outcomes across all policies except for the Feebate mechanism - Scenario 36.   

The modelling results indicate that the Low Levy - Scenario 32 remains the most cost-effecIve opIon when 
considering vessel-side cost impacts on imports of Herbicides from China, demonstraIng the least medium-
term (6.95%) and long-term (9.52%) impact. These results suggest the Low Levy - Scenario 32 is a preferable 
choice for mid- and long-term intervenIon. 

3.4.3 Herbicides Import’s Total Expected Cost Intensity Changes   

The results presented in Figures 12(A-D) summarize the combined impact of vessel-side and cargo side costs 
on the importaIon of herbicides into Nigeria from China, relaIve to 2023.  The Feebate scenario - Scenario 
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36 indicated the highest long-term impact regardless of speed reducIon, while the High Levy - Scenario 26 
demonstrated the highest impacts in the short- and medium-terms.   

It is noteworthy that the overall impact on imports of Herbicides from China is significant, represenIng 10% 
of total import prices. Driven by its comparaIvely greater ad-valorem transport cost rate, this is the largest 
total cost impact projected across any of the commodiIes studied in this paper. These findings warrant 
acenIon as Herbicides play a criIcal role in Nigeria’s food system of which agricultural producIon is primary. 
PotenIal direct implicaIons on food security highlights the broader economic and social significance of these 
emission reducIon intervenIons and their extension beyond the immediate mariIme context. Thus, there 
is a social dimension to the total cost increase impact on Herbicides that should be considered due to its 
direct relaIonship with food security.    

In addiIon, the long-term impacts of both Levy scenarios - Scenarios 26 and 32 were idenIcal. Consistent 
with trends observed in other commodiIes modelled, the Low Levy - Scenario 32 has emerged as the least 
impaclul opIon when considering these opIons in the medium- and long term. Therefore, this study 
recommends a Low Levy - Scenario 32 for consideraIon and adopIon, due to its minimal overall cost impact 
on herbicides’ importaIon.
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A. GFI Flex Only (Scenario 24)                B. Low Levy (Scenario 32)  

 

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

  

Figure 10: Impact of ship speed reduc6ons on Herbicide import trade - Four Scenarios’ Cargo-side cost 
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A. GFI Flex Only (Scenario 24)        B. Low Levy (Scenario 32) 

    

C. High Levy (Scenario 26)                 D. Feebate (Scenario 36)  

 

Figure 11: Impact of ship speed reduc6ons on Herbicide import trade - Four Scenarios’ Vessel- side costs 
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 A. GFI Flex Only (Scenario 24)                                                                                  B. Low Levy (Scenario 32) 

  

C. High Levy (Scenario 26)       D. Feebate (Scenario 36)  

 

Figure 12: Impact of ship speed reduc6ons on Herbicide import trade - Four Scenarios for the Combined cost impacts (Vessel side and cargo side) 
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4 Poten3al Implica3ons for Nigeria’s Trade  

The implementaIon of the IMO’s mid-term GHG reducIon measures is expected to have significant trade 
implicaIons for Nigeria, given its posiIon as a major exporter of crude oil and agricultural commodiIes and 
its reliance on imported refined petroleum products and manufactured goods. The analysis highlights the 
cost impacts across key sectors, including oil and gas, agriculture, and manufacturing, with broader 
consequences for trade compeIIveness, food security, and economic stability. These impacts will vary across 
short-, medium-, and long-term horizons, necessitaIng strategic adjustments in fiscal policies, trade policies 
and industrial planning.  

Nigeria’s oil and gas sector, which accounts for the bulk of its export earnings (65.44% of its total exports in 
Q3, 2024; NBS, 2024) and its posiIon as Africa’s leading oil producer as of 2023 (StaIsta, 2025), is parIcularly 
vulnerable to increased shipping costs. The analysis shows that ship speed reducIons will lead to rising cargo 
and vessel-side costs, with overall increases reaching up to 4.2% under the most severe scenarios by 2050. 
In the short term, cost increases may be manageable, but in the medium term, when vessel operaIon costs 
are projected to triple, the industry could face significant profitability constraints. Over the long term, 
Nigeria's crude oil exports could become less compeIIve, parIcularly as global energy markets transiIon 
towards ZNZ alternaIves. This may accelerate the country’s need to diversify its economy and invest in 
renewable energy to maintain trade stability.  

Energy security is also a major concern, as Nigeria remains highly dependent on petroleum imports for 
localized power supply, such as that used in generators. The report indicates that a 30% speed reducIon 
could add an esImated $12.43 million to the cost of PMS imports in the short term, a figure that is expected 
to grow over Ime. Higher import costs for refined fuel may contribute to domesIc inflaIon, increasing 
transportaIon, manufacturing, and household costs. In the short to medium term, these pressures could 
exacerbate Nigeria’s exisIng fuel subsidy challenges and fiscal instability. Over the long term, unless Nigeria 
significantly expands its domesIc refining capacity, building on the momentum from the start of operaIons 
at the Dangote refinery, and acIvely pursues a transiIon to alternaIve renewable energy and fuel sources 
from the short to long term, the country risks conInued dependence on costly petroleum imports and 
heightened macroeconomic vulnerability exposure to external supply chain disrupIons in the long term and 
volaIle global oil markets.  

The agricultural sector, parIcularly sesame seed exports, is also set to experience rising trade costs. Unlike 
crude oil, agricultural commodiIes are more sensiIve to delays, with increased shipping Imes heightening 
the risk of spoilage and depreciaIon. The analysis shows that a 30% speed reducIon could increase shipping 
costs by up to 5.72% in the long term. In the short term, exporters may absorb some of these costs, but in 
the medium term, declining profit margins could lead to reduced export volumes and loss of market share. 
Over the long term, sustained cost increases may discourage investment in agricultural export value chains, 
potenIally undermining Nigeria’s efforts to expand its role in global agricultural markets.  

Beyond exports, food security is another pressing issue, parIcularly due to Nigeria’s reliance on imported 
agricultural inputs such as herbicides. The analysis finds that while cargo-side cost increases are relaIvely 
low, vessel-side costs could surge by up to 9.52% by 2050. In the short term, these added costs may be 
marginal, but in the medium term, rising input prices could reduce access to essenIal agricultural chemicals, 
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affecIng domesIc food producIon. Over the long term, this could result in lower crop yields and increased 
food prices, further straining household incomes, food security and economic stability.  

Manufactured goods, including machinery and vehicles, are also expected to see rising import costs, though 
the extent of the impact varies depending on trade routes and depreciaIon rates. Higher costs for imported 
goods could slow industrial development and infrastructure projects, parIcularly if domesIc industries 
remain heavily reliant on foreign equipment and inputs. In the short term, businesses may acempt to adjust 
by absorbing costs, but in the medium term, inflaIonary pressures could drive up consumer prices. Over the 
long term, Nigeria may need to intensify efforts to develop local manufacturing capabiliIes to reduce 
dependency on costly imports.  

Overall, the trade implicaIons of the IMO’s mid-term measures highlight the need for Nigeria to adopt a 
proacIve approach in miIgaIng economic risks. In the short term, strategies such as targeted subsidies and 
trade negoIaIons may help cushion immediate cost increases. In the medium term, policy intervenIons 
should focus on enhancing domesIc refining, expanding agricultural processing industries, and supporIng 
infrastructure for greener energy and shipping. Over the long term, a shi~ towards clean energy investments, 
increased trade diversificaIon, and regional trade integraIon through the African ConInental Free Trade 
Area (AfCFTA) could posiIon Nigeria more compeIIvely in a rapidly evolving global sustainable trade 
environment (APR 2024).   

4.1 Broader Potential Economic Impacts, Consequences for Trade and Risks  

As African countries work to align with the transiIon to ZNZ emissions shipping, it is crucial to understand 
the broader economic impacts of the 2023 IMO GHG ReducIon Strategy beyond the mariIme sector. This 
understanding is criIcal and a significant part of ensuring a just and equitable transiIon that supports 
sustained economic growth and development, especially in Africa, home to numerous emerging and 
resource-dependent economies. Notably, 83% of African countries are commodity-dependent, represenIng 
45% of such naIons globally with commodiIes making up over 60% of total merchandise exports, exposing 
these economies to significant risks from global commodity price fluctuaIons (UNCTAD, 2022a). Therefore, 
to achieve a just and equitable transiIon, it is imperaIve that the IMO, in collaboraIon with African naIons, 
thoroughly evaluates the wider economic implicaIons of its GHG emissions reducIon strategy on these 
economies. This approach will becer enable Africa to meet global shipping emissions reducIon targets while 
safeguarding economic stability and addressing the unique challenges of its development needs.  

The mariIme sector is criIcal to global trade, with approximately 80% of internaIonal goods transported by 
sea, and developing countries accounIng for 70% of world mariIme trade by volume (UNCTAD, 2021). Given 
this significance, it is imperaIve to evaluate the broader implicaIons of cross-border trade and the potenIal 
spillover effects on other sectors. Shi~s within mariIme operaIons, such as those driven by decarbonizaIon 
efforts, can influence trade costs, infrastructure development, and global supply chains, with cascading 
effects on industries like mining, manufacturing, agriculture, and energy exports.   

For African naIons, like Nigeria, whose economies are o~en closely linked to energy resource extracIon and 
internaIonal trade, these impacts could be profound. This interconnected nature of mariIme trade and 
other economic sectors highlights the need for a holisIc approach to understanding and managing the 
transiIon. Without careful planning, efforts to reduce emissions may inadvertently increase trade costs, 
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disrupt criIcal supply chains, and deepen exisIng inequaliIes, thus, posing risks to economic growth and 
development.  

By examining these wide-reaching consequences, policymakers can becer anIcipate associated risks and 
opportuniIes with the transiIon to green mariIme operaIons. A comprehensive appreciaIon of the scope 
of impact will enable the development of strategies for miIgaIng potenIal negaIve impacts, fostering 
resilience, and ensuring that decarbonizaIon efforts in shipping align with Sustainable Development Goals 
(SDGs). This informed approach is crucial for balancing environmental commitments with the economic 
needs of developing countries, ensuring a fair and equitable transiIon for all.   

4.2 Economic Impacts - Impact on prices, trade volume and macroeconomic stability  

One of the broader consequences of the IMO's GHG emissions reducIon measures is their potenIal effect 
on macroeconomic variables, parIcularly trade. Understanding how different policy scenarios within the 
IMO’s strategy might influence trade and economic outcomes is crucial. Some policy scenarios—like Scenario 
24 and 32 used in the analysis have a GFI flexibility mechanism, have low or no levy requirements, no feebate 
and may include revenue disbursement mechanisms. Under those scenarios, the ships sIll adopt cleaner 
fuels and technologies, but as they pay less regulatory cost across the fleet than in the high levy scenario 
(carbon price and SU), shipping cost increases less in the short term compared to a high levy scenario.  
However, in scenarios such as Scenario 26 and Scenario 36, where higher levies are imposed and/or no 
revenue disbursements occur, there could be significant effects on both the price and volume of traded 
goods. Short- and medium-term results from Scenario 26 indicate these noIceable cost impacts across all 
analyzed commodiIes. However, in the long term, Scenario 26 results in the lowest cost impact (along with 
Scenario 32), likely due to the industry's transiIon to cleaner fuels which are cheaper in the long term, an 
improvement of energy efficiency, and the adopIon of greener technologies. It also leads to the 
redistribuIon of revenue from high levies, which could help miIgate cost pressures. In contrast, Scenario 36 
shows the highest cost impact in the long term. Higher shipping costs may increase export and import prices, 
causing inflaIon and potenIally undermining a country’s compeIIveness in the global market.  

AddiIonally, changes in trade volumes could affect African countries' ability to parIcipate in forward and 
backward global value chains (GVCs), potenIally hindering their conInued integraIon and parIcipaIon in 
internaIonal trade and reducing foreign exchange earnings, which could contribute to high exchange rates. 
A significant change in the quanIty traded of agricultural products may also lead to food security issues 
domesIcally and globally. Furthermore, an increase in the prices of traded goods may lead to an increase in 
inflaIon rates, parIcularly in countries with higher inflaIon rates.   

5 Conclusions  

5.1 Decarbonizing International Shipping: Further Impacts on Africa’s Trade 
Competitiveness  

MariIme logisIcs costs have been rising globally, impacIng all economies; however, Small Island Developing 
States (SIDS) and Least Developed Countries (LDCs) are disproporIonately affected due to their heavy 
reliance on mariIme transport for trade (UNCTAD, 2023). Developing economies, including SIDS and LDCs, 
o~en pay more for shipping than wealthier naIons. UNCTAD reports that the transport work intensity per 
dollar of mariIme trade in these regions is twice that of developed economies, making trade more expensive 
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and less compeIIve (UNCTAD, 2024d). For SIDS and LDCs, increasing freight costs threaten trade 
compeIIveness and economic stability. Over the past decade, SIDS have experienced a 9% decline in 
mariIme connecIvity, further amplifying their vulnerability to freight rate fluctuaIons.  (UNCTAD, 2024e).  

Evidence suggests Africa conducts approximately 80% of its trade with the rest of the world rather than 
within the conInent, whilst Africa’s share of total global trade remains below 3% (UNECA, 2023). This limited 
trade footprint highlights conInental vulnerabiliIes to disrupIons in global trade. As such, any significant 
impact on trade compeIIveness, such as increased costs or regulatory changes, could further reduce Africa’s 
trade volumes and undermine growth and development prospects that protect and enhance Africa’s trade 
resilience in the face of global economic transiIons.   

Many African countries are primarily engaged in forward GVC trade, exporIng natural resources and raw 
materials while heavily relying on imports for manufactured goods. According to the African Development 
Bank (AfDB), between 2011 and 2013, manufactured goods consItuted only 18.5% of Africa's exports, 
whereas they accounted for 62% of the conInent's imports (AfDB, 2015). Policy Scenarios that elevate 
transportaIon and logisIcs costs could amplify economic pressures on such goods.   

Task 3 of the CIA indicates that the mariIme transport margin as a proporIon of Cost, Insurance and Freight 
(CIF) prices is notably higher for agricultural, fishing, and mining products compared to other commodity 
groups (UNCTAD, 2024a). Consequently, economies heavily dependent on trade flows associated with these 
sectors are likely to face steeper price increases than those focused on manufactured goods, petroleum 
products, and non-metallic mineral products (UNCTAD, 2024a). The data presented in Table 1 demonstrates 
that Nigeria is heavily dependent on such commodity flows and therefore, for countries like Nigeria and 
Ghana where this is the case, implicaIons could be parIcularly pronounced, affecIng sector producIvity, 
trade compeIIveness and economic stability.   

Prices of exported goods, especially those traded under CIF contracts, where the seller is responsible for 
transportaIon costs, could rise significantly if shipping and logisIcs expenses increase. Exporters would bear 
the addiIonal costs, leading to higher export prices that may reduce their compeIIveness in internaIonal 
markets. This, in turn, could result in increased prices for importers, potenIally dampening demand for 
African exports. For African countries heavily reliant on exporIng raw materials, agricultural products, and 
natural resources, such price increases could lead to a loss of market share as buyers may shi~ to cheaper 
exporters where they are closer.   

Scenarios with prolonged negaIve impacts on export volumes could severely impact African economies, 
parIcularly those where forward GVC linkages represent a substanIal share of total exports. Forward GVC 
linkages refer to a country’s role in supplying raw materials, intermediate goods, or components that are 
further processed or used in producIon by other countries before reaching the final consumer. This is 
common in resource-rich economies, where exports like minerals or agricultural products serve as inputs for 
manufacturing in other regions. On imports, African countries may face an even more complex set of 
challenges. While the iniIal direct impact on import prices might be minimal, other factors, such as currency 
depreciaIon, high inflaIon, and foreign exchange illiquidity, issues prevalent across many African economies, 
could exacerbate the effects. Foreign exchange illiquidity refers to a shortage of foreign currency (e.g. US 
dollars, etc) in a country’s system necessary for trade, investments, or debt payments, making cross-border 
commercial acIviIes challenging. This could lead to steeper transacIon costs for importers in these 
countries, exerIng inflaIonary pressure and raising costs for end consumers. Such impacts would be 
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especially acute in economies already grappling with macroeconomic instability, further straining growth and 
household purchasing power.  

5.2 Evaluating Additional Impacts of Various Trade-Related Environmental Policies  

When implemenIng the IMO’s GHG emissions reducIon strategy, African countries must carefully evaluate 
the alignment and interacIons of environmental policies with global environmental and climate-related 
trade frameworks, including the EU Emissions Trading System (EU ETS) which now includes emissions from 
shipping and the EU Carbon Border Adjustment Mechanisms (CBAM) compounding the increase in trade 
costs. Engaging experts to assess these alignments, synergies and is vital for understanding the implicaIons 
on trade relaIonships with global trade partners.  

Environmental protecIon and climate policies introduced by mulIlateral organizaIons, regions, and 
countries may overlap, conflict or interlink with the IMO's strategy. Without effecIve coordinaIon, the need 
to comply with mulIple policies could intensify the disproporIonate negaIve impacts (DNI) on developing 
countries. Such complexiIes risk further marginalizing Africa in global trade networks.   

Many of these policies may fall under WTO’s general excepIons under the GATT ArIcle XX, paragraphs (b) 
and (g), granIng them validity despite the challenges. This underscores the importance of harmonizing trade 
and environmental policies to ensure Africa complies with global standards while minimizing trade 
disrupIons and disproporIonate economic burdens. AddiIonally, leveraging regional trade frameworks, 
such as the (AfCFTA), could serve as a tool to enhance trade resilience, potenIally reducing some of the 
economic pressures stemming from external trade-related environmental measures. In conclusion, Africa 
must engage strategically in IMO negoIaIons, ensuring policies support both climate goals, trade 
compeIIveness and sustainable economic growth.  
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Annex I - Technical Annex   

The Technical Annex presents supplementary informaIon regarding the development of the modelling 
approach applied within the research above. Specifically, the Annex explores the assumpIons and 
limitaIons of the modelling approaches associated with the ‘official’ Task 4 methods employed under the 
IMO-led CIA of short-term and midterm measures, as well as those of the ‘unofficial’ approach developed 
by UCL for the purposes of assessing midterm measure impacts. Discrepancies between approaches are 
also explored, including those owing to differences in the availability of input data and those owing to 
uncertainIes in the official IMO-led methodology.  

I.i OUicial CIA Task 4 Methodology  

The official approach seeks to understand the potenIal impacts of the midterm measures on three or more 
specific commodity flows.  

Commodity, Route and Vessel SelecIon   

 Analysis of merchandise trade context and selecIon of the individual commodity flows for analysis 
consItute the first two steps of the method and both primarily make use of the Comtrade plalorm for this 
data. The third and fourth stages of the methodology idenIfy the trade routes and vessels that facilitate 
the commodity flow, including the number and locaIon of any port stops, the minimum, maximum and 
average distances associated with each assumed voyage leg and the types, sizes and transit speeds of 
vessels that operate on the route.  

Vessel-side Cost CalculaIons   

The vessel-side cost-calculaIon makes use of the two variables presented below:  

1. Ship-side Task 2 cost intensity (CI) Change, % - RaIo of projected Cost Intensity in a future year 
(2030, 2040 or 2050) versus the reference Business as Usual (BAU) cost intensity in that year, differenIated 
by vessel type, size class and age range. Unit: Dimensionless.   

2. Ad-valorem Freight Rate, % - Typical percentage of value paid for transportaIon of the goods and 
compared with the value of the goods themselves. Unit: Dimensionless.  

  

The product of the two variables, referred to as the ‘Ship-side Task 2 Freight-rate Adjusted Commodity Cost 
Intensity (FRACCI)’, is used to represent the final vessel-side cost esImate, and is evaluated as described in 
EquaIon O1.  

Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) =  Ship-side Task 2 CI Change, % x 
Ad-valorem Freight Rate, %      [O1]        

Cargo-side Cost CalculaIons  

The cargo-side cost-calculaIon makes use of five variables which are presented and discussed below.  
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1. Delay10|20|30 - Number of days of delay caused by slow-steaming, given in relaIon to a 10%, 20% 
or 30% speed reducIon scenario. Unit: days.   

2. ValueTrade, CIF - Annually traded value of the commodity associated with the specific route. Unit: 
US$.   

3. Cint - Cost of finance/interest, as a percentage of cargo value per day of delay. A value of 5% is 
typically assumed. Unit: Per day.   

4. Cdep - Cost of depreciaIon, as a percentage of cargo value per day of delay. The following 
depreciaIon rates are typically assumed: i) 5% for dry bulk cargo; ii) 10% for non-perishable containerized 
cargo; or iii) 30% for perishable cargo. Unit: Per day.  

5. Cins - Cost of insurance, as a percentage of cargo value per day of delay. A value of 2% is typically 
assumed. Unit: Per day.  

The spreadsheet model released as part of (APEC, 2019) demonstrates that cargo-side cost per day of delay 
is evaluated in alignment with EquaIon O2a below.  

Commodity-side Task 4 TCCIsr Change, % (daily) = Delay10|20|30 * ValueTrade, CIF * (Cint + Cdep + Cins) / 
365.25 [O2a]  

MulIplicaIon of EquaIon O2a by the projected Ime delay (in days), Delay10|20|30, results in EquaIons 
O2b and O2c represenIng the total expected cargo-side cost change.  

Commodity-side Task 4 TCCIsr Change, % (total) = Delay10|20|30 * Commodity-side Task 4 TCCIsr Change, 
% (daily) [O2b]  

 Commodity-side Task 4 TCCIsr Change, % (total) = (Delay10|20|30) 2 * ValueTrade, CIF * (Cint + Cdep + 
Cins) / 365.25 [O2c]  

  

Total Cost CalculaIon  

The total cost calculaIon makes use of the vessel-side and cargo-side cost components evaluated above:  

1. Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) - Expected total vessel-
side cost change. Unit: Dimensionless.   

2. Commodity-side Task 4 TCCIsr Change, % (total) - Expected total cargo-side cost change. Unit: 
Dimensionless.  

The total cost calculaIon is evaluated as the sum of the vessel-side and cargo-side cost components 
presented above, in alignment with EquaIon O3.  

Total Expected Cost Intensity Change, TCCI =    



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

The Nigeria Case Study. 
  

48  
  

Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) + Commodity-side Task 4 TCCIsr 
Change, % (total)      [O3]  

I.ii UnoUicial UCL Task 4 Methodology  

The unofficial approach mirrors the official approach in seeking to understand the potenIal impacts of the 
midterm measures on three or more specific commodity flows.   

Commodity, Route and Vessel SelecIon   

Analysis of merchandise trade context and selecIon of the individual commodity flows for analysis 
consItute the first two steps of the method and both primarily make use of the Comtrade plalorm for this 
data. The third and fourth stages of the methodology idenIfy the trade routes and vessels that facilitate 
the commodity flow, including the number and locaIon of any port stops, the minimum, maximum and 
average distances associated with each assumed voyage leg and the types, sizes and transit speeds of 
vessels that operate on the route.   

Vessel-side Cost CalculaIons  

The same vessel-side cost calculaIon is applied in the unofficial method, making use of two variables:  

1. Ship-side Task 2 CI Change, % - RaIo of projected Cost Intensity in a future year (2030, 2040 or 
2050) versus the reference BAU cost intensity in that year, differenIated by vessel type, size class and age 
range. Unit: Dimensionless.   

2. Ad-valorem Freight Rate, % - Typical percentage of value paid for transportaIon of the goods and 
compared with the value of the goods themselves. Unit: Dimensionless.  

The product of the two variables, referred to as the ‘Ship-side Task 2 Freight-rate Adjusted Commodity Cost 
Intensity (FRACCI)’, is used to represent the final vessel-side cost esImate, and is evaluated as described in 
EquaIon U1.  

Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) =   

Ship-side Task 2 CI Change, % x Ad-valorem Freight Rate, %      [U1]        

Cargo-side Cost CalculaIons   

The ‘unofficial’ cargo-side cost-calculaIon makes use of the same five variables:  

1. Delay10|20|30 - Number of days of delay caused by slow-steaming, given in relaIon to a 10%, 20% 
or 30% speed reducIon scenario. Unit: days.   

2. ValueTrade, CIF - Annually traded value of the commodity associated with the specific route. Unit: 
US$.   

3. Cint - Cost of finance/interest, as a percentage of cargo value per day of delay. A value of 5% is 
typically assumed. Unit: Per day.   
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4. Cdep - Cost of depreciaIon, as a percentage of cargo value per day of delay. The following 
depreciaIon rates are typically assumed: i) 5% for dry bulk cargo; ii) 10% for non-perishable containerized 
cargo; or iii) 30% for perishable cargo. Unit: Per day.  

5. Cins - Cost of insurance, as a percentage of cargo value per day of delay. A value of 2% is typically 
assumed. Unit: Per day.   

However, a modificaIon is made to the commodity-side cost calculaIon, in-line with the qualitaIve 
method described by Starcrest. The commodity-side cost per day of transit delay is expressed as EquaIon 
U2a below:  

Commodity-side Task 4 TCCIsr Change, % (daily) = ValueTrade, CIF * (Cint + Cdep + Cins) / 365.25      [U2a]        

MulIplicaIon of EquaIon U2a by the projected Ime delay (in days), Delay10|20|30, results in EquaIon 
U2b represenIng the total expected cargo-side change.  

Commodity-side Task 4 TCCIsr Change, % (total) = Delay10|20|30 * ValueTrade, CIF * (Cint + Cdep  

+ Cins) / 365.25 [U2b]  

Total Cost CalculaIon  

The ‘unofficial’ total cost calculaIon remains unchanged from the ‘official’ methodology, making use of the 
vessel-side and cargo-side cost components evaluated above:  

1. Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) - Expected total vessel-
side cost change. Unit: Dimensionless.   

2. Commodity-side Task 4 TCCIsr Change, % (total) - Expected total cargo-side cost change. Unit: 
Dimensionless.  

The total cost calculaIon is evaluated as the sum of the vessel-side and cargo-side cost components 
presented above, in alignment with EquaIon U3.  

Total Expected Cost Intensity Change, TCCI =    

Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) + Commodity-side Task 4 TCCIsr 
Change, % (total)       [U3]  

I.iii Discussion  

It should be noted that the finalized methodology developed by Starcrest for the economic impact 
assessment undertaken for Task 4 of the midterm measures CIA has not been made publicly accessible as 
was the case for the short-term measures CIA, even a~er request by member states of the IMO. The 
'official’ methodology presented in this Annex therefore represents a best-available interpretaIon based on 
the qualitaIve descripIons provided in Starcrest’s final Task 4 report (Starcrest, 2024). Whilst intended to 
mirror the ‘official’ methodology as closely as possible, comprehensive validaIon has been infeasible. This 
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interpretaIon of the methodology is used to understand its limitaIons and uIlized in the development of 
the alternaIve methodology applied in this research.  

Commodity, Route and Vessel SelecIon  

Both the ‘official’ and ‘unofficial’ methodologies uIlize the Comtrade plalorm (UNCTAD, 2024b) for 
analysis of merchandise trade and selecIon of three or more commodiIes. Where trade staIsIcs have 
been reported to the plalorm by the country of interest, these trade records are likely to be reliable. If data 
hasn’t been reported to the database, accuracy can be diminished as records instead tend to be compiled 
from ‘partner-reported’ records of the same trade flow. Overall, idenIficaIon of the merchandise trade 
staIsIcs from the Comtrade database is thought to introduce minimal uncertainty into final results.  

Both methodologies make use of online resources to idenIfy the routes and vessels which facilitate the 
selected commodity flows. The 'unofficial’ methodology assumes a single trade route and vessel for each 
commodity of interest and represents a simpler approach to route and vessel selecIon as compared to the 
‘official’ methodology where all idenIfied routes are modelled and results are weighted accordingly. Some 
margin of uncertainty with respect to this data can therefore be expected, a margin likely exacerbated for 
smaller-scale routes and countries.   

Vessel-side Cost CalculaIons  

The vessel-side cost calculaIon makes use of two variables which are presented and discussed below:  

1. Ship-side Task 2 CI Change, % - RaIo of projected Cost Intensity in a future year (2030, 2040 or 
2050) versus the reference BAU cost intensity in that year, differenIated by vessel type, size class and age 
range. Unit: Dimensionless.  

At the Ime of developing the ‘unofficial’ methodology, DNV’s disaggregated dataset of modelled  

Ship-side Task 2 CI Change, % across details vessel classes wasn’t available. The resulIng cost intensiIes 
were found to vary significantly across the worldwide fleet, however only aggregated cost intensiIes were 
available and derived from summary tables of DNV’s final report (DNV, 2024). Given values of Ship-side 
Task 2 CI Change, % were observed to vary up to 2-4x across the various aspects of the fleet, this source of 
uncertainty is understood to represent the single largest source of error in the model.  

Other sources of uncertainty also exist within DNV’s Task 2 modelling and include assumpIons on fuel 
prices, feedstock supply, carbon storage capacity, technology costs, retrofit and newbuild capacity and 
modelling of the GFI flexibility mechanism. These uncertainIes are discussed further in (DNV, 2024).  

2. Ad-valorem Freight Rate, % - Typical percentage of value paid for the transportaIon of the goods 
and compared with the value of the goods themselves. Unit: Dimensionless.   

CalculaIon of the Ad-valorem Freight Rate, % was conducted by UNCTAD and is documented in  

(UNCTAD, 2022b). These rates have been primarily based on CIF-FOB margins recorded in the Comtrade 
database, specifically featuring infilling of Free-on-Board (FOB) values they are missing, using modelling 



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

The Nigeria Case Study. 
  

51  
  

trained on other areas of presenIng data. In this sense, the majority of the advalorem rates featured in the 
Trade-and-Transport database are therefore esImated ‘syntheIc’ data.  

Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) = Ship-side Task 2 CI Change, % x 
Ad-valorem Freight Rate, %   

The product of the two variables, referred to as the ‘Ship-side Task 2 Freight-rate Adjusted Commodity Cost 
Intensity (FRACCI)’ and evaluated in accordance with EquaIons O1 and U1, is used to represent the final 
vessel-side cost esImate. The two enIIes are both dimensionless, ensuring that consistency is maintained 
between units when mulIplied, however combinaIon of the two terms is not totally logical. The Ship-side 
Task 2 CI Change, % refers to a change in cost intensity relaIve to the BAU scenario, where cost intensity 
itself is defined as ‘annual total cost divided by the total transport work in a specific year’, with units of 
US$/tonne-mile (DNV, 2024). The Ad-valorem Freight Rate, % is defined by the total costs paid for 
transportaIon of the goods compared with the value of the goods themselves, where both cost and value 
are provided in US$. Therefore, the dimensionless units of the former are (US$/tonne-mile) / (US$/tonne-
mile), whilst the lacer are (US$/US$).  

The discrepancy is magnified when considering what each enIty represents. The Ship-side Task 2 CI 
Change, % considers vessel-side costs such as those associated with required investments into energy 
efficiency and propulsive technologies, retrofits and compliance. The Ad-valorem Freight Rate, % is defined 
in the official Task 4 methodology as ‘the transportaIon cost percentage of a commodity’s total cost’, i.e. 
the CIF-FOB margin divided by the CIF value. These values are sourced from UNCTAD’s Trade-and-Transport 
Dataset (UNCTAD, 2024c) whose underpinning methodological note (UNCTAD, 2022b) describes the 
applicaIon of CIF-FOB margins to derive transport cost projecIons. The CIF-FOB margin captures all cost 
elements along the transport supply-chain between the exporter (FOB-valued) and importer (CIF-valued), 
accounIng for more costs exogenous to those considered in DNV’s Task 2 analysis such as port dues, fees 
and profit margins, cargo handling charges, customs duIes etc. Referring to this transport cost rate as the 
Advalorem Freight Rate, % is therefore inaccurate as it implies that the rate represents freight charges 
alone.   

In evaluaIng the product of these enIIes, the Ad-valorem Freight Rate, % is scaled by a quanIty that 
essenIally considers less transport cost components and is therefore comparaIvely exaggerated. Detailed 
breakdowns of transport costs into their disInct components (for example share of freight costs in the CIF-
FOB margin) are not currently available, however, and so the assumpIon is instead made that the 
magnitude of a change in the Ad-valorem Freight Rate, % will equate to the projected Ship-side Task 2 CI 
Change, %, ulImately leading to a systemaIc overesImaIon of the impact on the vessel-side. The cargo-
side calculaIon method doesn’t make use of the Ad-valorem Freight Rate, % and is therefore not exposed 
to this error.    

In addiIon, UNCTAD typically refers to ad-valorem rates as the division of the CIF-FOB margin by the FOB 
value, whereas the changes in ‘commodity cost’ imply a change in relaIon to a good’s CIF value. There is 
therefore the potenIal for uncertainty when quoIng the modelling results of an order of magnitude 
roughly equal to the ‘ad-valorem’ transport cost rate itself (i.e. for an ad-valorem rate of 6%, the 
uncertainty would be around 0.5% is using a denominator at FOB value rather than CIF).   

Cargo-side Cost CalculaIons  
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The primary consideraIon of the cargo-side cost calculaIon module is to understand the likely economic 
impacts of vessels' slow-steaming in response to the introducIon of midterm measures. There are mulIple 
Ime-dependent inventorying cost components associated with any cargo in transit, each that would exert 
significant economic impacts should slow-steaming be uIlized as a compliance mechanism.  

  

 

Figure 13: Explana6on of cargo-side calcula6on methodology provided in (APEC, 2019). 

The official Task 4 method considers the costs of interest, depreciaIon and insurance, assuming that each 
result in a percentage loss of cargo per day of delay. (APEC, 2019) states that “the interest, depreciaIon and 
insurance cost esImates were developed by mulIplying the rates for each of the three cost items by the 
total [value] amount of products/commodiIes exported that year (2017) to each economy of desInaIon, 
then dividing by 365.25 days per year to obtain the daily cost during the transit or during any extra voyage 
days due to slow steaming.” The implicaIon of this statement in terms of a calculaIon is presented below:  

Commodity-side Task 4 TCCIsr Change, % (daily) = ValueTrade, CIF * (Cint + Cdep + Cins) / 365.25   

MulIplicaIon by the projected Ime delay (in days), Delay10|20|30, therefore, results in the following 
expression for the total expected cargo-side change:   

Commodity-side Task 4 TCCIsr Change, % (total) = Delay10|20|30 * ValueTrade, CIF * (Cint + Cdep + Cins) / 
365.25   

However, it’s clear that a deviaIon from this calculaIon method has been implemented in the publicly 
accessible model presented in (APEC, 2019).  
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Figure 14: Screenshot of the Economic Impact Matrix model for Australian Meat to China from (APEC, 2019). 

As presented above, the 'daily cost during the transit or during any extra voyage days', TCCIsr, is scaled by 
the delay term, Delay10|20|30, therefore resulIng in the following equaIon:   

Commodity-side Task 4 TCCIsr Change, % (daily) = Delay10|20|30 * ValueTrade, CIF * (Cint + Cdep + Cins) / 
365.25   

MulIplicaIon by the projected Ime delay (in days), Delay10|20|30, would therefore result in the following 
expression represenIng the total expected cargo-side change:   

Commodity-side Task 4 TCCIsr Change, % (total) = Delay10|20|30 * Delay10|20|30 * ValueTrade, CIF * 
(Cint + Cdep + Cins) / 365.25  

Commodity-side Task 4 TCCIsr Change, % (total) = (Delay10|20|30) 2 * ValueTrade, CIF * (Cint + Cdep + 
Cins) / 365.25   

The implicaIon of this deviaIon away from the stated methodology is that the commodity-side cost 
calculaIons are being evaluated proporIonally to the 2nd power of the Ime delay for a given speed 
reducIon. This leads to projecIons of a non-linearly increasing commodity-side cost component, resulIng 
in inflated commodity-side cost impact projecIons, where interest, insurance and depreciaIon rates are 
not constant over Ime as is stated in the qualitaIve methodology note.  
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Figure 15: Alterna6ve screenshot of the Economic Impact Matrix model for Australian Meat to China presented unreferenced as the 
penul6mate page of Appendix B in (APEC, 2019). 

Finally, included as an unreferenced figure in the penulImate page of (APEC, 2019) is the screenshot 
presented in Figure 15. The screenshot shows a similar spreadsheet model as Figure 14 in projecIng 
impacts for Australian meat exports to China. However, final cost impacts are observed to be calculated via 
the ‘non-linear’ approach as described qualitaIvely in (APEC, 2019) and presented in Figure 13. It’s 
believed that the differences between Figures 14 and 15 demonstrate that there has been some 
uncertainty in the ‘official’ methodology to be applied in Task 4. Given these consideraIons, the former set 
of equaIons (EquaIons U1-U3) represenIng a linear applicaIon of cargo-side cost components, aligned 
with the qualitaIve methodology statement presented in Figure 13 and model presented in Figure 15, are 
implemented in the ‘unofficial’ analysis approach.   

Final Cost CalculaIon  

The ‘official’ methodology therefore provides results in terms of a change in ‘cost intensity’ that 
necessitates detailed transport work informaIon to interpret. Conversely, the ‘unofficial’ methodology 
evaluates both vessel- and commodity-side costs in proporIon to the trade value itself (i.e. in ‘ad-valorem’ 
terms). Their summaIon to represent total cost impacts is therefore logical and enables easier 
interpretaIon of the results.  

Consequently, the ‘unofficial’ methodology mildly overesImates vessel-side costs whilst simultaneously not 
inflaIng cargo-side impacts to the same degree as the ‘official’ methodology. The combinaIon of these two 
factors results in results derived from the ‘unofficial’ methodology being driven by vessel-side costs, with 
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minimal contribuIon from the cargo-side. In reality, a more balanced contribuIon across vessel-side and 
cargo-side cost impacts can be expected.  


