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Execu1ve summary  

Overview  

Malawi is a land linked country with a dependence on mari&me transport to export important goods like 
tobacco and import essen&al commodi&es like fer&lizer and gasoline.  The IMO’s Revised Strategy on the 
Reduc&on of GHGs from Ships (IMO, 2023) has established a range of ambi&ous decarbonisa&on objec&ves 
for the interna&onal shipping sector that includes the elimina&on of GHG emissions by 2050. To achieve 
these objec&ves, four leading policy architectures are currently under considera&on at the IMO, each 
expected to result in significant economic impacts for states such as Malawi. This paper presents an analysis 
on the possible impacts of these four leading policy architectures on three of Malawi’s most economically 
significant merchandise trades.   

Aims and objectives  

The goal of the study is to present a thorough examina&on of the financial effects of various GHG reduc&on 
strategies on Malawi's trade-dependent economy. The study aims to educate policymakers on how to strike 
a balance between economic resilience and environmental responsibili&es, enabling Malawi’s interests to be 
appropriately represented throughout the cri&cal IMO nego&a&ons taking place in 2025.  

Method  

The IMO-led CIA process was undertaken throughout 2024 to understand possible economic consequences 
resul&ng from the introduc&on of midterm policy measures. Building on techniques pioneered throughout 
the CIA process, this analysis employs a structured six-step quan&ta&ve approach that includes the following 
steps:  

• Merchandise trade analysis of key commodi&es.  
• Iden&fica&on of primary trade routes.  
• Selec&on of representa&ve vessels and opera&onal parameters.  
• Cost modeling under four policy scenarios.  
• Integra&on of vessel- and cargo-side cost assump&ons.  
• Comparison with a Business-As-Usual (BAU) baseline to contextualize policy impacts.  

Key findings   

• The High Levy scenario imposes significant medium-term costs but stabilizes as technological 
advancements offset the financial impact;   

• The flexibility mechanism minimizes immediate costs but lead to accelerated increases in the long 
term; and   

• Cost increases are observed across all scenarios, with varia&ons depending on the regulatory 
mechanisms and the stringency of the policy.  
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• Fer&lisers and petroleum imports are significantly more impacted (up to 20% increase in the cost of 
goods at the port of import) than tobacco exports (up to 6% increase), which reflects the large share 
of transport cost in the cost of traded petroleum and fer&lisers products.   

Implications   

• Economic Vulnerability: Malawi's strong reliance on mari&me imports and exports makes it more 
suscep&ble to increases in shipping costs, which could have an impact on its economic stability and 
growth.   

• Policy Trade-offs: Levy-based strategies promote long-term sustainability and technological 
innova&on, while the flexibility mechanism offers temporary respite.  

Recommendations  

• Adopt a Balanced Approach: Combine levy-based strategies and a flexibility mechanism to 
mi&gate immediate impacts while fostering long-term sustainability.   

• Capacity Building: Improve Malawi's ability to effec&vely par&cipate in interna&onal mari&me 
policy discussions.   

• Tailored Strategies: Create commodity-specific policies to address the unique cost paberns and 
vulnerabili&es of various trade sectors.   

• Support Mechanisms: Push for financial and technical assistance to lessen the financial strain on 
trade-dependent countries like Malawi. In this regard, the levy scenarios generate significant amount 
of revenues, part of which could be used to address some of those nega&ve impacts (see LEAP task 
2 and 3 reports).  
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1 Introduc1on  

Global mari&me trade is pivotal in connec&ng economies across the globe, even for landlocked countries like 
Malawi with a dependence on interna&onal transport for the import and export of essen&al commodi&es 
such as tobacco, petroleum, and fer&lizer (UNCTAD, 2020).   Adopted in 2023, the IMO’s Revised GHG 
Strategy has established a goal of elimina&ng greenhouse gas (GHG) emissions from shipping by 2050 (IMO, 
2023), with alterna&ve policy architectures to achieve the strategy’s targets currently under considera&on at 
the IMO. However, the economic incen&ves required to drive such deep structural change will come with 
economic impacts across the mari&me sector, making it urgent for countries such as Malawi to develop their 
poli&cal posi&ons with respect to these objec&ves as soon as possible.  

This report builds upon the DNV and Starcrest assessments produced as part of the IMO-led CIA process 
(DNV, 2024; Starcrest, 2024), applying analysis techniques pioneered in that research to understand the 
poten&al impacts of alterna&ve decarbonisa&on policy architectures on three of Malawi’s most economically 
significant trade flows. By expedi&ng this study, the LEAP project ensures that Malawi and other African 
na&ons are well-informed and ready to ac&vely par&cipate in the IMO debates, advoca&ng for policies that 
balance their economic interests with the global push for environmental sustainability in mari&me trade.  

Because of their unique economic structures, scarce resources, and reliance on mari&me trade for economic 
stability, African na&ons—including Malawi—face difficul&es while par&cipa&ng in the IMO debates on 
reducing GHG emissions. Due to a lack of technical exper&se, data, and funding, many African policymakers 
find it difficult to par&cipate in IMO nego&a&ons. This difficulty is exacerbated by the region's suscep&bility 
to the effects of climate change (Interna&onal Mari&me Organiza&on, 2020; United Na&ons Conference on 
Trade and Development, UNCTAD, 2020). This disparity in capacity and involvement emphasizes the need for 
more focused, fact-based informa&on to assist Malawi and other African na&ons in naviga&ng the IMO's 
proposed policy frameworks, including the Basket of Mid-term Measures. To bridge the gap and enable more 
effec&ve par&cipa&on in forming interna&onal mari&me policies, this analysis abempts to enlighten and 
enhance Malawi's comprehension of the possible economic ramifica&ons of these policies by offering such 
data. This part will aid in sedng the scene for the report, which evaluates how various marine policy 
scenarios may affect Malawi's main industries economically.  

This report assesses poten&al economic impacts on three cri&cal commodi&es—tobacco, petroleum and 
fer&lizer—under the following leading policy op&ons which are described in greater detail in Sec&on 2.3: a 
flexible GFI compliance mechanism only (Scenario 24), a flexible GFI compliance mechanism in combina&on 
with a Low Levy of US$30-120 per tonne (Scenario 32), a High Levy of US$150-300 per tonne in isola&on 
(Scenario 26), and a flexible GFI compliance mechanism in combina&on with a Feebate mechanism (Scenario 
36). These scenarios, measured on a well-to-wake basis under a ‘base’ emissions trajectory, are assessed 
rela&ve to a BAU baseline, assuming no midterm GHG reduc&on measures.   

A flexibility mechanism does not incen&vize reduc&ons from opera&onal changes or technical advancements, 
but it does permit ships using fuels with carbon intensity above the GFI limit to purchase permits from those 
using lower-carbon fuels. Similar to this, the Feebate system only applies to fuel carbon intensity; it does not 
incen&vize ships to increase their energy efficiency; instead, it offers financial prizes to ships that use fuels 
below a certain baseline and penal&es to those who exceed it. On the other hand, the High Levy scenario 
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enforces harsher penal&es, whereas the Low Levy scenario imposes financial costs depending on total carbon 
emissions.  

Each policy approach carries dis&nct implica&ons for shipping costs, trade routes, and economic stability over 
&me, influencing both short-term costs and long-term resilience. These scenarios are especially relevant for 
Malawi, as the country is highly vulnerable to fluctua&ons in shipping costs, which have direct implica&ons 
for its economic stability and growth.  

Analysis of key commodi&es—tobacco, petroleum, and fer&lizer—reveals that all four policy scenarios result 
in increased shipping costs rela&ve to the baseline, with varying rates of increase depending on the extent 
of speed reduc&on and on the specific policies implemented. For example, both the GFI Flexibility Only and 
Feebate scenarios lead to slightly higher costs in the long term, but lower in the short-term, as the GFI 
Flexibility Only scenario tends to increase at a faster rate over &me. Similarly, the High Levy and Low Levy 
scenarios show a clear connec&on between cost increases and the intensity of GHG regula&on in the short-
term, but in the long term, they show similar levels of cost increase, with the high levy scenario becoming 
slightly cheaper.  

Malawi’s reliance on mari&me trade routes, facilitated through neighbouring coastal countries, emphasizes 
its vulnerability to changes in global shipping policies (UNCTAD, 2020). The significance of imports like 
petroleum and fer&lizer, combined with the country’s dependence on exports such as tobacco, makes it 
suscep&ble to any rise in shipping costs, which could undermine its economic resilience. This challenge is 
especially pressing for Malawi, a lower-middle-income na&on with limited capacity to absorb shocks from 
fluctua&ons in global trade (African Development Bank, 2019).  

As environmental policies con&nue to shape interna&onal trade, understanding their economic implica&ons 
for Malawi is crucial (Organisa&on for Economic Co-opera&on and Development, OECD, 2020). This study 
aims to shed light on the poten&al trade-offs between immediate cost increases and long-term economic 
impacts under various GHG regula&ons, par&cularly regarding how these policies could affect Malawi’s key 
sectors and overall economic health.  

1.1 Aim and research questions  

The goal of the study is to present a thorough examina&on of the financial effects of various GHG reduc&on 
tac&cs on Malawi's trade-dependent economy. To ensure effec&ve involvement in interna&onal mari&me 
talks, it aims to educate policymakers on how to strike a balance between economic resilience and 
environmental responsibili&es.  

2 Methodology  

In order to ensure that the analysis can support evidence-based policymaking, especially for African 
stakeholders hoping to par&cipate effec&vely in the IMO GHG Marine Environment Protec&on Commibee 
(MEPC) debates, this approach primarily draws from the UNCTAD Climate Impact Assessment (CIA) 
framework and , a structured six-step approach based on the methodology presented in (Starcrest, 2024) 
was employed to assess the economic effects of alterna&ve policy architectures on three of Malawi's main 
trade flows. Further details regarding the employed methodology can be found in Annex I.   
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A thorough descrip&on of each stage and its significance is provided below:  

Merchandise Trade Analysis: The first step involves analyzing Malawi's merchandise trade sta&s&cs to 
evaluate the annual values and volumes of key export commodi&es, such as uranium, fish, salt, copper, and 
diamonds. It also examines the extent to which these commodi&es rely on interna&onal shipping. This step 
is crucial for understanding the economic importance of these goods and their sensi&vity to changes in global 
shipping regula&ons, including poten&al cost increases due to GHG reduc&on policies.  

Selection of Key Commodity Flows: Based on the ini&al trade analysis, three key commodity flows 
were selected for further in-depth examina&on. This step iden&fies the trade partners, annual traded values, 
and typical volumes associated with these commodi&es, helping to pinpoint which trade rela&onships are 
most cri&cal to Malawi’s economy and could be most affected by the introduc&on of new mari&me emission 
regula&ons.  

Trade Route Identification: The third step focuses on mapping the primary trade routes for each of the 
selected commodity flows. This includes iden&fying all relevant port stops and typical distances between 
them. Understanding the specific routes associated with Malawi 's exports is cri&cal for assessing the 
poten&al impact of GHG reduc&on policies on shipping costs, as each route may be subject to different 
regula&ons and cost factors.  

Vessel Selection and Speed Analysis: For each iden&fied trade route, a representa&ve vessel type was 
selected, and its average design speed was evaluated. This helps es&mate the &me and fuel consump&on 
required for shipments along these routes. The vessel type and speed analysis provide insights into the 
opera&onal dynamics of shipping, which can influence fuel usage and the costs associated with mee&ng new 
emission reduc&on targets.  

Vessel-Side Cost Assumptions: In this step, vessel-side cost assump&ons are made by applying the four 
policy scenarios selected from the DNV models under the CIA Task 2 process (DNV, 2024). Freight rates for 
each trade route were derived from the UNCTAD Trade and Transport dataset (UNCTAD, 2024c), which offers 
a valuable source of experimental data on global shipping costs. These assump&ons help calculate the 
poten&al increase in transporta&on costs that could result from stricter GHG regula&ons. It is important to 
note that the dataset used covers historical years up to 2021, and for the purposes of this study, we assumed 
that the rate remains constant from 2021 to the base year, 2023.  

Cargo-Side Cost Assumptions: The final step calculates cargo-side cost assump&ons by es&ma&ng the 
interest, deprecia&on, and insurance rates for each commodity-route pair. Given the limited availability of 
specific data for Malawi, this applied the same basic assump&ons as outlined in (Starcres, 2024). These 
assump&ons are designed to provide a general understanding of the costs incurred on the cargo side of the 
trade equa&on, which is essen&al for determining the full economic impact of new mari&me regula&ons.  

By combining the vessel-side and cargo-side cost assump&ons, this methodology generates a comprehensive 
assessment of the overall cost impacts on Malawi’s key commodity flows. This approach closely follows the 
methodology developed in (Starcrest 2024), offering reliable data that can be used by policymakers and 
government officials to develop informed interven&on notes for the IMO GHG MEPC debates. It ensures that 
Malawi’s specific economic context is considered, while also aligning with global best prac&ces, thereby 
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providing a robust and credible analysis for the country’s par&cipa&on in interna&onal discussions on 
mari&me emissions and trade sustainability.  

2.1 Limitations and Assumptions  

A number of limita&ons in the applied methodology do exist. Documented in full in Annex I, limita&ons 
include:  

1. Data Availability: Because real-&me varia&ons or regionally unique elements are not fully 
captured, the use of historical ad-valorem freight rates and baseline assump&ons for cargoside costs 
may introduce inaccuracy to es&ma&ons.  

2. Cargo-side assumptions: By oversimplifying changes brought on by market condi&ons or policy 
shocks, the fixed interest, deprecia&on, and insurance rates may either overes&mate or 
underes&mate the effects on the cargo side.  

3. Policy Situations: The scenarios examined use the assump&on that policies are applied 
consistently across boats and routes, which may not accurately represent the varied effects on 
smaller economies such as Malawi.  

4. At the time of writing, the detailed DNV es&mates of the cost-intensity changes were not 
available, so the aggregated results for the whole fleet were used.  

5. The model ignores which of the importer or the exporter will bear the cost increase. In prac&ce, they 
would fall either on the importer or the exporter, or partly on both. This means that the results 
correspond to a worst-case scenario, where Malawi bears all the price shock.  

6. The modelling only covers the shipping leg of the supply chain to Malawi. Therefore, the results 
should be understood as the increase in costs of imported goods when they reach the port of 
imports.    

Notwithstanding these drawbacks, the methodology provides a thorough framework that government 
representa&ves and policymakers can use with assurance to create interven&on plans and promote 
Afrocentric viewpoints in IMO GHG nego&a&ons. The paper offers a solid founda&on for evalua&ng the 
economic effects of marine policy decisions for Malawi by firmly establishing the analysis in interna&onally 
accepted methodologies.  

2.2 Data  

To guarantee a thorough and contextually appropriate evalua&on of Malawi's main trade commodi&es and 
the related economic effects, the analysis drew on several datasets and approaches.  

Commodi&es were chosen based on their economic significance to Malawi. Given that it is Malawi's top 
export and a major source of foreign exchange earnings as well as the livelihoods of millions of people, 
especially in rural farming communi&es, tobacco was selected. Malawi is a producer of both raw and 
processed tobacco, which it mostly exports to the US, Belgium, and Germany. Because they assist agricultural 
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output and power the economy, respec&vely, fer&lizer and petroleum were chosen as essen&al imports. 
Malawi's agricultural output and energy security, which are essen&al to the na&on's economic resiliency, are 
directly impacted by these commodi&es. The UN Comtrade database, which offered informa&on on 
important origin and des&na&on markets for Malawi's imports and exports, was used to find trading partners 
for these goods (UNCTAD, 2024b).  

Copilot AI was used to iden&fy important port stops and typical distances between origin and des&na&on 
pairings to construct representa&ve trade routes for the chosen commodi&es. The informa&on from 
seadistances.org was added to this data. An internet search was done to find typical vessels u&lized for each 
commodity's transporta&on, and informa&on from the 4th IMO GHG Study was used to guide the selec&on 
of these vessels, including average design speeds (Faber et al, 2020). By taking these precau&ons, Malawi's 
commerce flows and related mari&me ac&vi&es were accurately depicted.  

The ‘ad-valorem’ freight rates for each trade route were sourced from the publicly available UNCTAD  

Trade and Transport dataset (UNCTAD, 2024c). Although this dataset covers only the years 2016– 2021, the 
rates were assumed to remain constant through the base year 2023, acknowledging this as a limita&on while 
maintaining consistency. Cargo-side cost assump&ons, including interest, deprecia&on, and insurance rates, 
were replicated from the methodology employed in (Starcrest, 2024). By combining these datasets and 
methodologies, the analysis provided a robust framework for calcula&ng vessel-side and cargo-side cost 
impacts for each commodity-route pair. This approach ensures the findings are both reliable and applicable 
for policymakers seeking to understand the implica&ons of IMO GHG policies on Malawi’s trade and 
economy.  

2.3 Scenarios Considered  

Four policy scenarios were iden&fied as represen&ng the leading policy architecture op&ons currently under 
considera&on and selected for analysis the three key commodi&es. The scenarios included:  

GFI Flexibility Only (Scenario 24): A GFI compliance mechanism assigns an upper limit to the amount 
of emissions produced by consump&on of a fuel for a given amount of energy produc&on, exceedance of 
which will result in financial penal&es for the vessel’s owner or operator. The term ‘flexibility’ refers to the 
possibility for the underperformance of vessels to be offset by aggrega&ng compliance across a group of 
ships (‘pooling’) or the sale of compliance and remedial units.   

Low Levy (Scenario 32): The Low Levy scenario introduces a flexible GFI compliance mechanism in 
combina&on with a tax of US$30-120 for each tonne of GHG emissions.   

High Levy (Scenario 26): The High Levy scenario introduces a tax of US$150-300 per tonne of GHG 
emissions in isola&on from a flexible GFI compliance mechanism.   

Feebate (Scenario 36): A feebate mechanism first collects a fee on each tonne of GHG emissions 
generated by a vessel throughout the year, then calculates and redistributes a rebate to each vessel based 
on its uptake of eligible e-fuels. The Feebate scenario modelled here introduces a flexible GFI compliance 
mechanism in combina&on with a feebate mechanism.  
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Each policy scenario, measured on a well-to-wake basis under a ‘base’ emissions trajectory, is compared to 
a BAU baseline, which assumes no implementa&on of GHG reduc&on measures. The BAU scenario serves as 
a reference point, highligh&ng the cost and environmental implica&ons of maintaining the status quo versus 
adop&ng proac&ve measures. These comparisons offer cri&cal insights into the trade-offs and benefits 
associated with each policy, guiding stakeholders in making informed decisions about sustainable mari&me 
prac&ces.  

2.4 Overview of the report  

The rest of the report is structured as follows, sec&on 3 outlines the results from the analysis, sec&on 4 
provides detailed discussion of the results which is followed by recommenda&on and conclusion sec&ons.  

3 Findings  

The results of the modelling undertaken in this research describe the likely change in total costs of a traded 
good, given as a percentage of the trade’s value. Further details on the methodology and how the results 
may be interpreted are given in Annex I.  

3.1 Tobacco   

Tobacco serves as a crucial export commodity for Malawi, contribu&ng significantly to the country’s economy 
and foreign exchange earnings. In the base year 2023, an ad-valorem freight rate of 6.80% was applied. The 
analysis of cost impacts across the four policy scenarios reveals important trends that highlight the economic 
challenges associated with GHG reduc&on measures.   

The results show that all four policy scenarios lead to increasing costs over &me compared to the baseline. 
However, the rate and pabern of cost increases vary by scenario, reflec&ng differences in the regulatory 
approaches.   

In the base year, the GFI Flexibility Only scenario exhibited the smallest cost increase at 2.75%, while the 
Feebate scenario resulted in a slightly higher increase of 3.90%. This indicates that a flexibility mechanism 
can ini&ally alleviate the economic burden on tobacco exports by allowing businesses to adapt gradually to 
GHG reduc&on measures. However, this short-term relief comes with trade-offs. Over &me, the GFI Flexibility 
Only scenario experiences accelerated cost growth, eventually converging with the costs under the Feebate 
scenario. This pabern underscores the diminishing effec&veness of the flexibility mechanism in the long term 
as cumula&ve compliance requirements intensify.  

In contrast, the Low Levy and High Levy scenarios demonstrate more consistent and predictable cost 
increases over the analysis period. The High Levy scenario imposes the most significant mediumterm costs, 
reflec&ng its stringent financial incen&ves for adop&ng low-emission technologies. However, it also shows 
signs of stabiliza&on in the long term as efficiency gains, driven by technological advancements and 
opera&onal improvements on the fleet, offset the ini&al cost burden (DNV, 2024). 



 

 
Complementary Quantitative Stakeholders Analysis: The Case Study of Malawi 

 
  

  7 

Cost Trends Across Scenarios   

 

Figure 1: Impact of Low Levy (Scenario 32) on tobacco export costs. 

 

Figure 2:  Impact of GFI Flexibility Only (Scenario 24) on tobacco export costs. 

 

Figure 3: Impact of Feebate (Scenario 36) on tobacco export costs. 
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Figure 4: Impact of High Levy (Scenario 26) on tobacco export costs. 

3.2 Petroleum   

Petroleum is a cri&cal import for Malawi, playing a key role in its transporta&on and industrial sectors. For 
the base year 2023, an ‘ad-valorem’ freight rate of 24.50 % was applied to petroleum imports. The analysis 
examined the impacts of four greenhouse gas (GHG) reduc&on policy scenarios: GFI Flexibility Only, Low Levy, 
High Levy, and Feebate, on the combined vessel-side and cargo-side costs of petroleum imports as shown in 
the following graphs.   

The results indicate that all four policy scenarios lead to increasing costs over &me rela&ve to the baseline. 
At each interval, costs rise in correla&on with the degree of vessel speed reduc&on. However, the rate of cost 
increase varies across scenarios, reflec&ng differences in the regulatory mechanisms applied.   

In the base year, the cost increase under the GFI Flexibility Only scenario was rela&vely modest at 3.92%, 
while the Feebate scenario resulted in a higher ini&al increase of 5.64%. This indicates that the flexible GFI 
compliance can effec&vely mi&gate short-term cost impacts, providing businesses with the opportunity to 
adapt incrementally to greenhouse gas (GHG) reduc&on measures. By allowing for avoiding the 
implementa&on of a carbon pricing in the short term, this scenario minimizes immediate economic 
disrup&ons compared to the stricter and more direc&ve Feebate model.  

However, the long-term cost dynamics reveal a different trend. The GFI Flexibility Only scenario experiences 
an accelerated rate of cost increase over &me, ul&mately converging with and slightly exceeding the costs of 
the Feebate scenario. This suggests that the ini&al advantages of flexibility diminish as cumula&ve regulatory 
pressures and compliance costs escalate.  

Meanwhile, the Low Levy and High Levy scenarios exhibit steadier and more predictable cost growth over 
the analysis period. The High Levy scenario imposes the greatest medium-term financial burden due to its 
stringent pricing structure, but it begins to stabilize in the long term as opera&onal efficiency improvements 
and technological advancements on the fleet offset some of the ini&al cost increases. 
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Figure 5: Impact of GFI Flexibility Only (Scenario 24) on petroleum import costs. 

 

Figure 6: Impact of Low Levy (Scenario 32) on petroleum import costs. 
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Figure 7: Impact of High Levy (Scenario 26) on petroleum import costs. 

 

Figure 8: Impact of Feebate (Scenario 36) on petroleum import costs. 

3.3 Fertilizer   

Fer&lizer is another vital import for Malawi, essen&al for suppor&ng its agricultural sector, which underpins 
the livelihoods of a significant por&on of the popula&on. For the base year 2023, an ‘advalorem’ freight rate 
of 24.10% was applied. The final cost impacts from the combined vessel-side and cargo-side costs for each 
of the four policy scenarios are shown in the following graphs.  

The results show that all four policy scenarios lead to increasing costs over &me compared to the baseline. 
Costs generally rise with reduc&ons in vessel speed, but the rate of increase varies across scenarios due to 
differences in policy structures.   
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In the base year, the GFI Flexibility Only scenario exhibited the lowest cost increase at 3.85%, while the 
Feebate scenario resulted in a compara&vely higher increase of 5.50%. This disparity highlights the 
immediate economic advantages of adop&ng a flexibility mechanism, which allow for incremental 
adjustments without imposing significant financial pressure. By minimizing ini&al cost burdens, the GFI 
Flexibility Only scenario proves par&cularly appealing for sectors that are sensi&ve to short-term economic 
disrup&ons. In contrast, the Feebate scenario, with its combina&on of fees and rebates, imposes a higher 
upfront cost but creates stronger incen&ves for adop&ng low-emission technologies. These findings suggest 
that the flexibility mechanism can serve as a transi&onal strategy, offering short-term relief while industries 
adapt to the financial and opera&onal demands of GHG reduc&on policies.  

Over the analysis period, the cost dynamics shie considerably. The GFI Flexibility Only scenario, despite its 
ini&al advantages, shows a faster rate of cost increase over &me, eventually aligning closely with the Feebate 
scenario by the end of the analysis period. This indicates that the benefits of flexibility diminish as cumula&ve 
regulatory impacts and compliance costs intensify. The accelera&ng costs under the GFI Flexibility Only 
scenario reflect the challenges of delayed implementa&on of more efficient technologies and opera&onal 
prac&ces.  

Meanwhile, the Low Levy and High Levy scenarios exhibit steadier, more predictable cost increases. The Low 
Levy scenario provides a moderate financial incen&ve for emissions reduc&ons, resul&ng in manageable cost 
growth over &me. On the other hand, the High Levy scenario generates the highest medium-term costs 
because of its aggressive approach to driving emissions reduc&ons. However, as efficiency gains and 
technological advancements take hold, the High Levy scenario eventually stabilizes, sugges&ng that the 
upfront financial pressure can lead to long-term economic and environmental benefits.  

Evaluated across 0, 10, 20 and 30% speed reduc&on scenarios (SR-0 to SR-30), cargo-side cost impacts are 
observed to contribute rela&vely lible to total cost impact compared to the vessel side. Exports of Uranium 
are the excep&on, driven by its small vessel-side cost impacts. Data from (DNV, 2024) indicates that vessel 
speeds are expected to reduce by between 6-20% in response to the introduc&on of midterm measures, with 
a median speed reduc&on just over 10%.  

 

Figure 9:  Impact of GFI Flexibility Only (Scenario 24) on ferKlizer import costs. 
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Figure 10: Impact of Low Levy (Scenario 32) on ferKlizer import costs. 

 

Figure 11: Impact of High Levy (Scenario 26) on ferKlizer import costs. 
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Figure 12: Impact of Feebate (Scenario 36) ferKlizer import costs. 

4 Discussion 

The evalua&on of greenhouse gas (GHG) reduc&on policy scenarios for tobacco, petroleum, and fer&lizer 
reveals that all scenarios increase logis&cs costs rela&ve to the 2023 Business-As-Usual (BAU) baseline. This 
cost rise across key commodi&es underscores the broader economic implica&ons of implemen&ng GHG 
reduc&on measures, where changes in freight rates, levies, and feebates significantly influence import and 
export costs. These findings provide valuable insights for policymakers aiming to balance environmental 
objec&ves with economic resilience. 

All four policy scenarios lead to rising logis&cs costs over &me compared to the baseline. The GFI Flexibility 
Only scenario offers short-term cost relief but converges with alterna&ve policies, such as the Feebate, over 
the long term. This diminishing advantage emphasizes the need for policymakers to carefully weigh short-
term flexibility against long-term sustainability. In contrast, the levy-based scenarios show steady cost 
increases but stabilize over &me, offering a predictable trajectory that facilitates economic planning. 
Furthermore, levy scenarios would in addi&on generate revenue which could poten&ally benefit Malawi’s 
economy (UNCTAD, 2024a; see task 2 and task 3 reports), but this impact was not included in this analysis.  

While speed reduc&on contributes to higher costs, cargo-side cost impacts are not the primary driver. 
Instead, compliance costs and opera&onal adjustments on the vessel-side play the most significant role. This 
finding suggests that priori&zing vessel-side efficiencies and streamlined regulatory approaches may beber 
address cost concerns while advancing environmental goals.   

The cost trajectories of petroleum and fer&lizer reflect shared characteris&cs, including dependency on oil 
and gas deriva&ves and overlapping trade routes. Tobacco, on the other hand, exhibits dis&nct cost paberns 
influenced by unique trade routes and export dynamics. These varia&ons highlight the importance of 
tailoring GHG reduc&on strategies to the specific profiles of different commodi&es. For instance, policies 
imposing high ini&al costs may be less suitable for sensi&ve exports like tobacco, while imports such as 
fer&lizer could adapt more readily to levy-based scenarios.  
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This analysis relies on constant ‘ad-valorem’ freight rate assump&ons for 2023, which may oversimplify 
dynamic factors like market fluctua&ons and geopoli&cal influences. Future research should incorporate 
variable freight rates and examine how regional contexts, such as Malawi’s landlocked status, shape 
outcomes. U&lizing global models, such as that presented in (Starcrest, 2024), could enhance the study's 
credibility by providing benchmarks and incorpora&ng Malawi’s unique trade dependencies.  

5 Conclusion   

This analysis demonstrates that all four GHG reduc&on policy scenarios lead to increased logis&cs costs 
rela&ve to the baseline, affec&ng Malawi’s primary import and export sectors. Across tobacco, petroleum, 
and fer&lizer, costs rise with reduc&ons in vessel speed, although final impact projec&ons are almost en&rely 
driven by changes in vessel-side costs. The GFI Flexibility only scenario ini&ally mi&gate costs but converge 
with alterna&ve policies over &me, indica&ng that gradual policies may alleviate short-term impacts but 
ul&mately lead to cumula&ve costs that require careful economic planning. However, levy scenarios would 
in addi&on generate revenue which could poten&ally benefit Malawi’s economy (UNCTAD, 2024a), but this 
impact was not included in this analysis.  

Our findings suggest Malawi may benefit from a balance of flexibility mechanism and levy-based strategies 
to reduce the economic impact on key imports while s&ll mee&ng GHG reduc&on goals. A balanced, 
commodity-specific policy approach could help maintain trade viability and economic resilience while 
advancing sustainability objec&ves in global trade and transporta&on.   

However, Malawi’s unique posi&on as a landlocked country significantly influences the economic dynamics 
explored in this study. While mari&me trade is a central concern for Malawi, the country’s reliance on 
neighboring ports for access to global markets introduces addi&onal costs and complexi&es not typically 
faced by coastal economies. These logis&cal challenges—such as higher transporta&on costs, dependency on 
external infrastructure, and vulnerability to regional boblenecks—make Malawi’s case dis&nct. 
Consequently, the applicability of these findings to other landlocked na&ons, such as Botswana or Zimbabwe, 
requires careful considera&on of local infrastructural reali&es and trade networks.  

Landlocked countries face constraints not only in terms of physical access to global markets but also in the 
logis&cal challenges posed by regional trade corridors. Malawi’s proximity to South Africa and reliance on 
ports such as Durban influence the cost and feasibility of various GHG reduc&on policies. However, for other 
landlocked countries in Africa or beyond, these logis&cal concerns could differ based on their access to 
regional ports and the available infrastructure for cross-border transport. While the conclusions drawn from 
Malawi’s case are valuable, they should not be directly transposed to other landlocked countries without 
adap&ng the models to reflect differences in regional trade infrastructure, transporta&on networks, and 
economic dependencies.  

The study highlights the cri&cal need for tailored mari&me GHG reduc&on policies that consider the specific 
economic vulnerabili&es of landlocked, trade-dependent countries like Malawi. For instance, the similarity 
in cost trends for petroleum and fer&lizer imports underscores the shared challenges faced by import-
dependent sectors. These findings call for greater support to enable Malawi and similar na&ons to par&cipate 
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effec&vely in global policy discussions, ensuring that their unique economic contexts are recognized and 
addressed.  

It is also essen&al to acknowledge the study’s limita&ons. The analysis focuses on three key commodi&es, 
which, while significant, do not capture the full spectrum of Malawi’s trade poruolio. Addi&onally, the 
assump&ons used for cost projec&ons, such as constant ad-valorem freight rates and fixed interest rates, may 
influence the outcomes. Future studies could expand on these findings by incorpora&ng more diverse 
commodi&es and refining methodological assump&ons to improve accuracy.  

Moreover, the results emphasize the broader implica&ons for interna&onal mari&me policy. Policymakers 
must consider the cumula&ve long-term impacts of GHG strategies on trade-dependent economies, striking 
a balance between environmental objec&ves and economic resilience. This study reinforces the need for 
region-specific strategies that align with global climate goals while safeguarding the economic stability of 
vulnerable na&ons like Malawi. 
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Annex I – Technical Annex  

Annex I presents supplementary informa&on regarding the development of the modelling approach applied 
within the research above. Specifically, the Annex explores the assump&ons and limita&ons of the modelling 
approaches associated with the ‘official’ Task 4 methods employed under the IMO-led Comprehensive 
Impact Assessment 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 uncertain&es in the official IMO-led methodology.  

I.i OMicial CIA Task 4 Methodology  

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

Commodity, Route and Vessel Selection   

Analysis of merchandise trade context and selec&on of the individual commodity flows for analysis cons&tute 
the first two steps of the method and both primarily make use of the Comtrade plauorm for this data. The 
third and fourth stages of the methodology iden&fy the trade routes and vessels that facilitate the 
commodity flow, including the number and loca&on 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 Calculations  

The vessel-side cost-calcula&on makes use of the two variables presented below:  

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

2. Ad-valorem Freight Rate, % - Typical percentage of value paid for transporta&on 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 es&mate, and is evaluated as described in 
Equa&on O1.  

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

The cargo-side cost-calcula&on makes use of five variables which are presented and discussed below.  

1. Delay10|20|30 - Number of days of delay caused by slow-steaming, given in rela&on to a 
10%, 20% or 30% speed reduc&on 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 deprecia&on, as a percentage of cargo value per day of delay. The following 
deprecia&on rates are typically assumed: i) 5% for dry bulk cargo; ii) 10% for non-perishable containerised 
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 Equa&on O2a below.  

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

Mul&plica&on of Equa&on O2a by the projected &me delay (in days), Delay10|20|30, results in Equa&ons 
O2b and O2c represen&ng 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 Calculation   

The total cost calcula&on 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 calcula&on is evaluated as the sum of the vessel-side and cargo-side cost components 
presented above, in alignment with Equa&on O3.  
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Total Expected Cost Intensity Change, TCCI =    
Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) + Commodity-side  
Task 4 TCCIsr Change, % (total)     [O3]  

 
I.ii UnoMicial UCL Task 4 Methodology  

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

Commodity, Route and Vessel Selection   

Analysis of merchandise trade context and selec&on of the individual commodity flows for analysis cons&tute 
the first two steps of the method and both primarily make use of the Comtrade plauorm for this data. The 
third and fourth stages of the methodology iden&fy the trade routes and vessels that facilitate the 
commodity flow, including the number and loca&on 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 Calculations  

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

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

2. Ad-valorem Freight Rate, % - Typical percentage of value paid for transporta&on 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 es&mate, and is evaluated as described in 
Equa&on 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 Calculations   

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

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

2. ValueTrade, CIF - Annually traded value of the commodity associated with the specific 
route. Unit: US$.   
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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 deprecia&on, as a percentage of cargo value per day of delay. The following 
deprecia&on rates are typically assumed: i) 5% for dry bulk cargo; ii) 10% for non-perishable containerised 
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 modifica&on is made to the commodity-side cost calcula&on, in-line with the qualita&ve 
method described by Starcrest. The commodity-side cost per day of transit delay is expressed as Equa&on 
U2a below:   

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

Mul&plica&on of Equa&on U2a by the projected &me delay (in days), Delay10|20|30, results in Equa&on 
U2b represen&ng 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 Calculation  

 The ‘unofficial’ total cost calcula&on 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 calcula&on is evaluated as the sum of the vessel-side and cargo-side cost components 
presented above, in alignment with Equa&on 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 finalised 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 aeer request by member states of the IMO. The 'official’ 
methodology presented in this Annex therefore represents a best-available interpreta&on based on the 
qualita&ve descrip&ons provided in Starcrest’s final Task 4 report (Starcrest, 2024). Whilst intended to mirror 
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the ‘official’ methodology as closely as possible, comprehensive valida&on has been infeasible. This 
interpreta&on of the methodology is used to understand its limita&ons and u&lised in the development of 
the alterna&ve methodology applied in this research.  

Commodity, Route and Vessel Selection  

Both the ‘official’ and ‘unofficial’ methodologies u&lise the Comtrade plauorm (UNCTAD, 2024b) for analysis 
of merchandise trade and selec&on of three or more commodi&es. Where trade sta&s&cs have been reported 
to the plauorm 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, iden&fica&on of the merchandise trade sta&s&cs from the 
Comtrade database is thought to introduce minimal uncertainty into final results.  

Both methodologies make use of online resources to iden&fy 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 selec&on as compared to the 
‘official’ methodology where all iden&fied 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 Calculations  

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

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

DNV’s disaggregated data of modelled Ship-side Task 2 CI Change, % across details vessel classes was made 
available to the UCL team, facilita&ng applica&on of differen&ated Ship-side Task 2 CI Changes, % by vessel 
type, size class and age range, as opposed to the applica&on of generalised rates. Other sources of 
uncertainty also exist within DNV’s Task 2 modelling and include assump&ons on fuel prices, feedstock supply, 
carbon storage capacity, technology costs, retrofit and newbuild capacity and modelling of the GFI flexibility 
mechanism. These uncertain&es are discussed further in (DNV, 2024).   

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

Calcula&on of the Ad-valorem Freight Rate, % was conducted by UNCTAD and is documented in (UNCTAD, 
2022). These rates have been primarily based on CIF-FOB margins recorded in the Comtrade database, 
specifically featuring infilling of FOB values they are missing, using modelling trained on other areas of 
presen&ng data. In this sense, most of the ad-valorem rates featured in the Trade-and-Transport database 
are therefore es&mated ‘synthe&c’ data.  

Ship-side Task 2 Freight-Rate Adjusted Commodity Cost Intensity (FRACCI) = Ship-side Task 2 CI  
Change, % x Ad-valorem Freight Rate, %   
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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 Equa&ons O1 and U1, is used to represent the final 
vessel-side cost es&mate. The two en&&es are both dimensionless, ensuring that consistency is maintained 
between units when mul&plied, however combina&on of the two terms is not totally logical. The Ship-side 
Task 2 CI Change, % refers to a change in cost intensity rela&ve 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$/tonne-mile (DNV, 2024). The Ad-valorem Freight Rate, % is defined by the total costs paid for 
transporta&on of the goods compared with the value of the goods themselves, where both cost and value 
are provided in US$. Therefore, the dimensionless units of the former are (US$/tonne-mile) / (US$/tonne-
mile), whilst the laber are (US$/US$).  

The discrepancy is magnified when considering what each en&ty 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 transporta&on 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) who’s underpinning methodological note (UNCTAD, 2022) describes the applica&on of CIF-
FOB margins to derive transport cost projec&ons. The CIF-FOB margin captures all cost elements along the 
transport supply-chain between exporter (FOB-valued) and importer (CIF-valued), accoun&ng 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 du&es etc. Referring to this transport cost rate as the Ad-valorem Freight Rate, % 
is therefore inaccurate as it implies that the rate represents freight charges alone.   

In evalua&ng the product of these en&&es, the Ad-valorem Freight Rate, % is scaled by a quan&ty that 
essen&ally considers less transport cost components and is therefore compara&vely exaggerated. Detailed 
breakdowns of transport costs into their dis&nct components (for example share of freight costs in the CIF-
FOB margin) are not currently available, however, and so the assump&on 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, %, 
ul&mately leading to a systema&c overes&ma&on of the impact on the vessel-side. The cargo-side calcula&on 
method doesn’t make use of the Ad-valorem Freight Rate, % and is therefore not exposed to this error.    

In addi&on, 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 rela&on to a good’s CIF value. There is 
therefore the poten&al for uncertainty when quo&ng 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 Calculations  

The primary considera&on of the cargo-side cost calcula&on module is to understand the likely economic 
impacts of vessels slow-steaming in response to the introduc&on of midterm measures. There are mul&ple 
&me-dependent inventorying cost components associated with any cargo in transit, each that would exert 
significant economic impacts should slow-steaming be u&lised as a compliance mechanism. 
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Figure 13: ExplanaKon of cargo-side calculaKon methodology provided in (APEC, 2019). 

The official Task 4 method considers the costs of interest, deprecia&on and insurance, assuming that each 
result in a percentage loss of cargo per day of delay. (APEC, 2019) states that “the interest, deprecia&on and 
insurance cost es&mates were developed by mul&plying the rates for each of the three cost items by the 
total [value] amount of products/commodi&es exported that year (2017) to each economy of des&na&on, 
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 implica&on of this statement in terms of a calcula&on is presented below:  

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

Mul&plica&on by the projected &me 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 devia&on from this calcula&on 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 resul&ng in the following equa&on:   

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

Mul&plica&on by the projected &me delay (in days), Delay10|20|30, would therefore result in the following 
expression represen&ng 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 implica&on of this devia&on away from the stated methodology is that the commodity-side cost 
calcula&ons are being evaluated propor&onally to the 2nd power of the &me delay for a given speed 
reduc&on. This leads to projec&ons of a non-linearly increasing commodity-side cost component, resul&ng 
in inflated commodity-side cost impact projec&ons, where interest, insurance and deprecia&on rates are not 
constant over &me as is stated in the qualita&ve methodology note.  
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Figure 15: AlternaKve screenshot of the Economic Impact Matrix model for Australian Meat to China presented unreferenced as the 
penulKmate page of Appendix B in (APEC, 2019). 

Finally, included as an unreferenced figure in the penul&mate page of (APEC, 2019) is the screenshot 
presented in Figure 15. The screenshot shows a similar spreadsheet model as Figure 14 in projec&ng impacts 
for Australian meat exports to China. However, final cost impacts are observed to be calculated via the ‘non-
linear’ approach as described qualita&vely 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 considera&ons, the former set of equa&ons (Equa&ons U1-
U3) represen&ng a linear applica&on of cargo-side cost components, aligned with the qualita&ve 
methodology statement presented in Figure 13 and model presented in Figure 15, are implemented in the 
‘unofficial’ analysis approach.   

Final Cost Calculation  

The ‘official’ methodology therefore provides results in terms of a change in ‘cost intensity’ that necessitates 
detailed transport work informa&on to interpret. Conversely, the ‘unofficial’ methodology evaluates both 
vessel- and commodity-side costs in propor&on to the trade value itself (i.e. in ‘advalorem’ terms). Their 
summa&on to represent total cost impacts is therefore logical and enables easier interpreta&on of the 
results.  

Consequently, the ‘unofficial’ methodology mildly overes&mates vessel-side costs whilst simultaneously not 
infla&ng cargo-side impacts to the same degree as the ‘official’ methodology. The combina&on of these two 
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factors results in results derived from the ‘unofficial’ methodology being driven by vessel-side costs, with 
minimal contribu&on from the cargo-side. A more balanced contribu&on across vessel-side and cargo-side 
cost impacts can be expected.  


