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INTRODUCTION
[bookmark: _Hlk195545179]While energy is a key driver of economic growth, its consumption leads to the release of greenhouse gas (GHG) emissions, due to the fact that its production still uses significant non-renewable sources, thus raising concerns over its environmental impact  (Ying et.al, 2020). The rapid industrialization in the last couple of centuries has caused considerable climate change with a rise in the earth’s atmospheric temperature. Industrialization requires considerable energy which has largely been produced from oil, coal, gas, or other fossil fuels. This and other practices such as deforestation to clear land for agriculture, infrastructure and wood extraction[footnoteRef:1] have contributed to the rise in GHG emissions. Hence a fundamental change is needed in the conduct of economic activities.  [1:  https://www.chathamhouse.org/2023/05/deforestation-africa] 

Policymakers around the world have taken note of the adversities of climate change and rising GHG emissions. The risks associated with emissions are to be measured, assessed, quantified, and mitigated. In such context, raising awareness about the importance of reducing carbon dioxide and GHG emissions through a ‘Decarbonization Agenda’ is essential and setting climate goals should be seen as a priority (Krishnan, 2022). 
Institutions and countries across the world have formulated climate action plans and have set several targets and goals. For instance, the Paris Agreement, an international treaty that came into force in 2015, is a key milestone aimed at combatting climate change. The goal is to hold the global average temperature increase to well below 2 C and to make efforts to keep the increase to 1.5 C above pre industrial levels[footnoteRef:2]. Parties to the Paris Agreement must establish an emission target, known as Nationally Determined Contributions (NDCs), and update it every five years. Periodic monitoring and assessment of the targets is an essential requirement. Different countries have set different targets based on their current levels of emissions and ambition. Countries, globally, are exploring different means, largely through taxes or subsidy mechanisms along with carbon pricing policies such as ETS and carbon crediting, to reduce their emissions to the intended level. A tax on emissions has the effect of increasing the price of the final product and acts as a source of revenue, a subsidy promotes investment in green technology and can lead to higher profits.  [2:  https://unfccc.int/process-and-meetings/the-paris-agreement#:~:text=It%20entered%20into%20force%20on,above%20pre%2Dindustrial%20levels.%E2%80%9D] 

The contribution of African economies to absolute GHG emissions (CO2 and non-CO2 combined) globally is expected to increase from 7.3% in 2020 to about 11.4% in 2045 (ECA and CEPII, 2024). Though Africa’s current and foreseen contributions to GHG emissions is a moderate fraction of total emissions, the African economies are some of the most vulnerable regions to climate change. The drought and floods resulting from changes in weather conditions has an impact on the economy through lower crop yields, changes in health costs and forced migration of labour agriculture (Koubi, 2019). A study by Sultan Benjamin (2019) spanning the years 2000 to 2009 determined that the yields in West Africa declined by 10 to 20 per cent for millet and 5 to 15 per cent for sorghum as a result of climate change, over the period considered.
The decarbonisation agenda is therefore even more critical for African economies than for others as this comes at a time when Africa is spearheading its focus on sustainable economic development and growth. The growth path that African economies can take will be significantly different from what the developed economies took as these economies did not have to go through a decarbonization-led growth agenda. Africa’s emits 3% of manufacturing emissions at the global level when its manufacturing value add is 2%. This provides an opportunity to Africa to build a low-carbon manufacturing hub from the bottom up (Lyes, B. et al., 2021)
The implementation of the Agreement establishing the African Continental Free Trade Area (AfCFTA), which is expected to provide an impetus to Africa’s development with trade as a key driver, has also raised concerns that it could contribute to climate change on account of its effects from higher manufacturing to increased transport demand.
Many initiatives have been taken by policymakers to reduce carbon footprint. Beyond fossil fuel pricing, subsidy elimination, and accelerating the shift to renewables, policymakers are also exploring innovative mechanisms to lower fossil fuel consumption and carbon emissions. Carbon Border Adjustment Mechanism (CBAM) is one such tool where the carbon emitted is priced during the production of energy-intensive goods that are imported into any region. Many countries are contemplating its implementation with EU framing a CBAM tailored to its requirements. This is expected to lower emissions in the non-EU countries that are trading partners to the EU, like African countries for which the EU is the leading destination of Africa’s total exports. CBAM is also expected to bring about a fair competition between EU and non – EU goods, taking into account the price of carbon.  It should be noted that in case the importers have already paid a carbon price in the home country, they are offered exemptions (Cosbey and Baršauskaitė, 2023). 
Relying on a Computable General Equilibrium (CGE) modelling framework, this study aims to address research gaps, through a triple objective: (1) to assess how the implementation of the EU CBAM will impact the trade and economic interests of African countries, including its possible implications for AfCFTA implementation; (2) to explore whether or to what extent the foreseen increase in intra-African trade to result from AfCFTA implementation may mitigate the anticipated adverse impact of CBAM on African exports to the EU; (3) to explore whether and how the adoption by Africa of its own carbon pricing instruments may help mitigate the impact of the EU CBAM on Africa.
The rest of this paper is organized as follows: the next and second section provides a review of the literature on the issues of focus; the third section presents the methodology used for the empirical analysis, along with details on the policy reforms being investigated; the fourth section discusses the key findings; the fifth and last section concludes.
LITERATURE REVIEW
The  AfCFTA, CBAM and NDCs are different policy instruments where  effects of one can be beneficial or detrimental to another. A deeper understanding of the economic spheres that can be impacted as a result of these policy instruments will help in understanding the possible interaction effects.  

African Continental Free Trade Area
Economic development and prosperity are two areas that Africa is pursuing. To further the agenda of development, African countries are looking for deeper regional cooperation with the African Continental Free Trade Area (AfCFTA) being a pivotal step in this direction. AfCFTA is an initiative that is expected to benefit 1.3 billion people across 54 countries. The first phase of the project, which came into effect in January 2021, is expected to have a positive impact on Africa’s GDP, output, trade and welfare. Most of the benefits from the combined reduction of tariffs and non-tariffs barriers within Africa would be for intra-African trade which is foreseen to be about 45% higher in 2045 with the reforms implemented, compared to a situation without AfCFTA (see ECA and CEPII, forthcoming).
While AfCFTA is expected to provide invaluable opportunities for Africa’s development, it may have unintended consequences for the environment. One should be mindful of the relationship between economic growth and carbon emissions. Olubusoye, O. E., & Musa, D. (2020) investigate the relationship between carbon emissions and economic growth in 43 African countries. They use the ARDL model, Mean Group (MG), and the Pooled Mean Group (PMG) model to examine this relationship. Carbon emissions were found to increase with economic growth in 79% of the countries, whereas it was found to decrease in the rest of the countries. 
Notwithstanding, AfCFTA implementation may also offer opportunities for Africa to address environmental-related issues. Oramah (2020) states that the successful implementation of the AfCFTA represents an opportunity to reduce carbon emissions while ensuring access to energy. Currently, Africa’s raw materials are transported thousands of miles outside Africa to be processed and re-shipped to Africa. Today, shipping is the third-largest contributor to climate change after China and the United States. By boosting intra-African trade and reducing the need to find faraway markets for African exports, AfCFTA can significantly reduce emissions arising from shipping. Oramah (2020) also states that emissions can be further reduced if the new industrial capacities that will emerge to support African regional value chains (created as a result of AfCFTA; see ECA and CEPII, forthcoming) could be configured to be more energy efficient than current production facilities in exporting countries. The report further recommends that Africa's fossil fuel-dependent economies must redirect current fossil revenues into creating non-fossil-based industries, while making a gradual-but-steady shift from fossil fuel as the source of fiscal revenues.
AfCFTA and climate objectives can be compatible as has been determined by ECA and CEPII (2024). The study which uses the MIRAGE-Power CGE model shows that, while AfCFTA will have a positive impact on Africa’s key macroeconomic variables, and particularly in increasing intra-African trade, it does not significantly further threaten climate change as GHG emissions. Indeed, Africa’s GHG emissions are foreseen to increase but by just 0.3% in 2045 following AfCFTA implementation, as compared to without AfCFTA. The study explains that, among others, while the AfCFTA will lead to a significant increase in intra-Africa trade, this is an increase from a relatively small initial value of trade – the base effect, thereby limiting the negative impact on Africa’s GHG emissions. Moreover, similar to conclusions drawn by Oramah (2020), ECA and CEPII (2024) also postulate that with the implementation of the AfCFTA Agreement, intra-African trade would grow at the expense of some trade between Africa and the rest of the world (trade diversion effect). And with a decrease in trade between Africa and the rest of the world GHG emissions will also be decreasing, thus resulting in only a small net increase in Africa’s total GHG emissions as a result of the implementation of the sole AfCFTA reform.
Van der Ven and Signé (2021) outline various ways by which the AfCFTA can be strengthened with linkages to the environment. The strategic implementation of AfCFTA can enhance the link with the environment. State parties have the option of more clearly mentioning this link. Bengoa et al. (2021) investigate the macroeconomic and environmental impacts of AfCFTA using a novel dataset built from GTAP data. The study finds positive macroeconomic gains for most of the countries in Africa. On the environmental side, the study finds that CO2 and non-CO2 emissions increase but there is a decline in air pollutants. There is however considerable heterogeneity across countries.
Border Carbon Adjustments and EU’s Carbon Border Adjustment Mechanism
Border adjustment tax can be used to control the movement of goods into a country. Border adjustment tax was proposed by Auerbach (1997) to align business interests with national interests. Competitiveness and carbon leakage can be ameliorated by applying Border Carbon Adjustments (BCAs). BCA mechanisms are prominent instruments for a unilateral climate policy. They have been an area of discussion for some time now. Studies have yielded mixed results about the effectiveness of this mechanism. Sakai and Barrett (2016) discovered that there are a number of issues associated with the implementation of BCAs. Studies have found that these instruments can reduce the risk of carbon leakage (Bednar-Friedletal.,2012; Kuik and Hofkes, 2010) or can have drawbacks  such as distortion in the emission price of exported and non exported goods(Jakob et al.,2014).
The European Green Deal, a set of policy initiatives by European Commission, aims to make Europe a climate neutral continent by 2050[footnoteRef:3]. The EU’s Carbon Border Adjustment Mechanism is one among the many initiatives to curb the excess pollution resulting from economic activity. CBAM is defined by the European Commission as a tool to “put a fair price on the carbon emitted”, where in any price that has been paid during the production process is not charged[footnoteRef:4]. It was officially presented on 11 December 2019 (Gergondet, 2021). It will require carbon-intensive imports (e.g. cement, electricity, fertilizers, iron, steel and aluminium) to be monitored and appropriate declarations made about the GHG emissions embedded in them. The CBAM will apply from 2026 with a transitional phase between 2023 and 2025. The goal to progressively phase out free allowances under the EU Emissions Trading System (ETS) will start with the introduction of CBAM in 2026 and end by 2034. The transitional phase will apply to goods that are associated with significant carbon leakage namely cement, iron and steel, aluminium, fertilisers, electricity and hydrogen. Importers into EU, after CBAM becomes fully operationalized, will have to buy CBAM certificates whose price will be based on the weekly EU ETS allowances. Importers are expected to declare the emissions and surrender the corresponding number of certificates. Any measures taken by importers to counter carbon leakage can be adjusted in the amount to be paid to enter into EU. [3:  https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en]  [4:  https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en] 

There have been considerable deliberations on the way to implement CBAM. Delbeke and Vis (2020), in their policy brief, provide useful guidelines on such implementations. Among these, they put across the point that it is primarily a climate policy instrument, which is technically complex, that should respect WTO rules and could generate revenues. From the outset the latter should not however be seen as a key objective of the CBAM, neither should a potential protectionist dimension. Provision to be made for treating other climate policy efforts as being similar to CBAM i.e. initiatives that intend to reduce carbon footprint, such as measures in production, should be accounted for when implementing CBAM. CBAM should expand over time starting minimally in the sense that the number of sectors covered as well as the time frame given to the countries to implement them should be more liberal. 
Among the early papers that put forth thoughts on the impact of CBAM, Dadush (2021) opines that CBAM is well-intentioned and not driven by protectionism. There are nonetheless practical difficulties in implementing CBAM. For instance, the imposition of the proposed tax is said to depart from the Paris Agreement principles of differentiated responsibility, with potential adverse effects from CBAM. 
A distinction needs to be made between developed and developing countries in the context of CBAM. Among the studies pertaining to developed countries, Lim et al. (2021) identify the different pitfalls of CBAM and also estimate the associated cost in the context of South Korea. In their assessment, CBAM is not in line with international rules and one can expect countries to take some action in response. The analysis based on a dynamic CGE model, GTAP-GDyn, finds that trade costs are expected to rise considerably with trade getting distorted. The authors conclude from their findings that CBAM is costly for the world economy.  
Border adjustments should not be confounded with consumption levies as they are different measures to curb emissions. The incidence of the additional cost is at a different place in each of these measures. Bierbrauer et al. (2021) discuss border adjustment and consumption levy in the context of CO2 emissions. Border adjustment has been put forward as a better way as compared to a consumption levy. An outline of the objectives which seek to solve the leakage problem, though may not be complete, has been proposed. The formation of climate clubs, countries that are committed to lowering CO2 levels, has been mooted. The Advisory Council of the German Federal Ministry for Economic Affairs and Energy recommends that EU should cash in on the trigger from American administration to set up a climate club, without introduction of a unilateral CO2 price adjustment system, and that a consumption levy which affects the purchase of individual goods is not desirable.
The dual goals of CBAM-to ensure that the playing field is levelled for the EU and push towards decarbonization in high CO2 emitting countries- is examined by Devarajan et al. (2022). The findings on the effects of carbon taxes and tariffs indicate that taxes are effective in reducing emissions while tariffs can be circumvented by shifting exports to non-tariff destinations. Some assistance can be lent to countries through CBAM when a carbon tax is imposed. The impact of CBAM is limited when there are carbon tariffs.
Overland and Sabyrbekov (2022) point out that CBAM is expected to encounter significant international opposition from countries where industries are dependent to a large extent on fossil fuels. Their analysis indicates that Iran, Ukraine, the United States, the United Arab Emirates, Egypt, China, India, Kazakhstan, Russia, and Belarus are most likely to oppose CBAM. Beyond Egypt, the CBAM opposition index suggests that other countries in Africa such as South Africa, Tunisia, and Morocco are also expected to show some opposition.
A 2022 UNCTAD report[footnoteRef:5] argues that LDCs, with many in Africa, are particularly vulnerable to the effects of CBAM. The report highlights the fact that these countries mainly export natural resources and are not well integrated regionally. Hence the negative externalities that can come about as a result of implementation of CBAM by major trading partners can have a significant impact. Trade imbalances of LDCs can be severely impacted, leading to a “race to the bottom” scenario. The net effect of CBAM would be negative for LDCs even if they are explicitly excluded from it. Studies have suggested that the gap between developed and developing countries will widen with respect to GDP and welfare on account of CBAM[footnoteRef:6]. CBAM has been criticised for thrusting a policy without taking into account other approaches such as regulatory or market-based mitigation approaches. While this is a valid concern, it should be noted that such mechanisms as ETS or carbon tax can be complex to implement by developing countries, including African[footnoteRef:7]; noting however ongoing efforts in Africa, especially following the launch of the African Carbon Market Initiative (ACMI) at COP27. [5:  UNCTAD, The Low-Carbon Transition and its Daunting Implications for Structural Transformation: The Least Developed Countries Report (UNCTAD, The Least Developed Countries Report 2022).]  [6:  1) https://www.bu.edu/gdp/files/2022/03/TF-WP-001-FIN.pdf
  2) Alexandra Dumitru, Barbara Kölbl, Maartje Wijffelaars. (2021). “The Carbon Border Adjustment Mechanism explained”. Retrieved from https://www.rabobank.com/knowledge/d011297275-the-carbon-border-adjustment-mechanism-explained ]  [7:  Climate Legal, Carbon Pricing in Sub-Saharan Africa (Konrad-Adenauer-Stiftung e. V., February 2020).] 

Among studies of the impact of CBAM on the Asia Pacific region, Mortha et al. (2023) study its impact on welfare, production, exports and emissions for four sectors of chemicals, iron and steel, non-ferrous metal and metal products. A structural gravity model has been used to stimulate the impact. The impact on welfare was found to be minimal, while a reduction in global exports ranging between -0.29% (metal products) and -1.49% (iron and steel) was estimated, with exports of a few Asian economies to be significantly affected. However, industrial production within the EU economies would rebound between 1.31% (nonferrous metals) and 5.24% (steel). 
Park et al. (2023) studied the exposure of different countries to CBAM, with a greater focus on Asia. The study determines a marginal impact in mitigating climate change. The impact on trade patterns, competitiveness and income distribution especially for developing economies is far from negligible. Within Africa, Zimbabwe (Iron and Steel) and Mozambique (Aluminium)[footnoteRef:8] have a high proportion of CBAM product exports to EU when compared to the other countries in the world. The overall impact on Asian economies is limited but some economies face significant cost increases in some sectors such as India in iron and steel, and Georgia in fertilisers.   [8:  Sector information has been obtained from ITC trade data] 

Different sectors can be impacted differently as a consequence of CBAM. The economic carbon inequality in the plastic trade is expected to be exacerbated as a result of this (Ren et al., 2023). A multi-regional input-output (MRIO) analysis determined that the CBAM costs, in proportion to national/regional plastic export volumes to the EU, ranged from 0.6 to 1.8 % in different scenarios. China and the rest of Asia and the Pacific are expected to bear most of the cost burden. Also, the erosion of trade profits in developing economies is relatively higher as compared to that of developed economies.
Among studies that analysed the impacted sectors within an economy, Arora, A. (2023) assesses the current state of the aluminium sector in India. The downstream aluminium sector seems to be running on older incentives with an inverted duty structure detected in some places. Aluminium production needs electricity, which is produced to a large extent using coal, leading to high indirect emissions. As a result of CBAM, an equivalent tariff of up to 47% can be imposed on imports of aluminium into India, undermining the downstream sector's development and thus losing export competitiveness. 
Michaelowa et al. (2023) take Vietnam as the base for studying the impact of CBAM. The impact assessment covers the sectors of cement, iron and steel, aluminium and fertiliser. The currently covered exports to the EU in CBAM for Vietnam are not significant. However, there is significant trade that happens between Vietnam and EU and any potential extension of CBAM to other export products in the future could have a substantial impact. Though the total exports to EU may not be significant, the share of iron and steel exports to EU as compared to exports to the world is significant with it being 20.51 % in 2022 (Ngan et al., 2024).
An investigation into the impact of CBAM on African economies using a static CGE model (PEP-w-1 model developed by Lemelin and colleagues[footnoteRef:9]) as well as the New Trade Quantitative Model (NTQM) as developed by Caliendo and Parro[footnoteRef:10] was undertaken by The African Climate Foundation and LSE (2023). The authors analyzed several scenarios with different assumptions in terms of sectoral coverage under CBAM, ETS allowance, and carbon prices, along with a scenario where the CBAM is not only implemented by the EU, but also by the US, the UK, Canada and Japan. Findings from this study suggest that exports of African countries to EU decrease in most scenarios.  [9:  Lemelin, A., Robichaud, V., Decaluwe, B., & Maisonnave, H. (2013). PWP-w-1: The PEP Standard multi-region, single period world CGE model. Partnership for Economic Policy, Nairobi, Kenya.]  [10:  Caliendo, L. & Parro, F. (2014). Estimates of the trade and welfare effects of NAFTA. The Review of Economic Studies 82(1), 1–44.] 

Beaufils et al. (2023) assess the impact of different implementations of the EU’s CBAM on the trade partners. A throughflow-based accounting method on the trade network data has been used to assess the impact of different implementations. Middle and low-income countries were determined to be disproportionally impacted because of the implementation, including a conservative one. Revenue recycling, to put back the extra revenues into climate change mitigation efforts, that can come about as a result of implementing CBAM has been proposed.
Magacho et al. (2024) use trade data and MRIO matrix data to investigate the geographical and sectoral impact of CBAM. Russia, China, Turkey and Ukraine are expected to be significantly impacted on external and socioeconomic dimensions as they are the main EU trade partners in CBAM products. The use of green technologies in place of highly polluting ones can be expected to be more easily done in Europe than in most developing and emerging economies.   
Rumble and Gilder (2024) in their policy brief investigate the impact of CBAM on African countries and provide a list of some recommendations based on their findings. They cite the study by The African Climate Foundation and LSE (2023) which reports that the continental GDP of Africa is expected to decline by -0.91% with African exports to the EU also declining by about -5.7%. The study recommends that the African countries put forward their concerns considering that there is a transitional period till 2026. The study recommends that the EU should facilitate the transition to CBAM by expediting climate finance and technology to countries that will need them. AfCFTA has also been recommended as a tool to facilitate the adoption of measures for building low-carbon and resilient supply chains can be taken. 
Potential responses of African countries to CBAM have been investigated by Baker et al. (2022). The focus of the study is on Egypt, Morocco and South Africa. A partial equilibrium model using tariff equivalent increase arising out of CBAM is used to analyze its impact on trade of the selected countries. Three scenarios per country on the 4 product groups of Cement (HS 2523), Fertilisers (HS 31), Iron and Steel (HS 72) and Aluminium and aluminium articles thereof (HS 76) have been examined. The three scenarios differ in terms of the duty applied: US$ 10, 25 and 90 per ton of CO2, respectively. Cement and fertilizers were impacted the most in each of the scenarios. For instance, the exports of cement to the EU fell by over 90 per cent for South Africa as well as Morocco under the duty of US$ 90 per ton of CO2.
There have been arguments about what needs to be taxed: production or consumption, to effectively handle environmental concerns. Martin (2023) points out the pros and cons of each approach and puts forth an argument for a combination of carbon taxes and border carbon adjustments, which is expected to be relatively more effective at achieving environmental objectives than either of these approaches alone. 
Africa and Nationally Determined Contributions
The commitment of African countries to reduce emissions can be judged by the fact that 53 of them have submitted their NDCs to reduce emissions[footnoteRef:11]. The NDC plans mostly focus on adaptation and mitigation plans. Adaptation plans range from agriculture, energy, environment, and disaster risk management to social development, coastal zones, transport, forest cover, health, water, etc. and mitigation plans are focused on energy usage, transport, mining, construction, renewables, green technologies, etc. (FAO,2017). NDCs are determined by the countries and divided into unconditional and conditional parts. While unconditional NDCs to emission reduction are supposed to be met by each country’s own financial resources and capacities, conditional NDCs are expected to require financial support from the international community. In the case of African countries, cumulated unconditional NDCs determined for the continent account for about 15% of the assessed required reduction in emissions, while the conditional NDCs account for the remainder (about 85%) and largest share of required reduction in emissions[footnoteRef:12]. Relatively smaller emission reductions from unconditional NDCs are therefore more likely to be achieved than those from conditional NDCs. The African Development Bank estimated that developing countries in Africa need funds of about US$ 3 trillion to meet their NDC targets African Development Bank, 2023.  [11:  https://unfccc.int/NDCREG]  [12:  https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa-ndc-hub#:~:text=All%20African%20INDCs%20have%20incorporated,international%20community%20(about%2085%25).] 

The alignment of NDCs with Long-Term Low Emission Development Strategy (LT-LEDS) is important[footnoteRef:13]. As of March 2025, 76 countries have communicated these strategies to the UNFCC. These strategies outline different economic aspects that will be looked at to achieve low emissions. Countries such as Armenia have linked their NDCs and LT- LEDS, where in different possibilities are highlighted till 2030 (NDC goal year) with their corresponding fallouts till 2050. South Africa’s LEDS vision for 2050 is guided by NDCs, with a peak-plateau-decline trajectory. Nigeria has a LEDS vision for 2060 with “net-zero emissions across all sectors of its development and climate-resilient” with NDCs aligned along this. [13:  https://unfccc.int/process/the-paris-agreement/long-term-strategies] 

Several studies reveal the importance of the power sector in reducing global emissions and meeting the NDC targets. The decarbonization of the power sector globally by 2050 is required to meet the global temperature increase of 1.5°C as proposed in the Paris Agreement (Rogelj et al., 2018). Decarbonizing the power sector in Africa is the most effective way to meet NDC emissions targets (Momodu et al.,2022).  
The transportation sector is also a heavy polluter globally due to its heavy reliance on fossil fuels and it accounted for 37% of global CO2 emissions in 2021 (IEA, n.d.). It is estimated that 95% of the transportation energy used across the world comes from petroleum-based fuels like diesel and gasoline (US EPA, 2023). Oil-based fuels, due to the benefits they offer in terms of weight and volume, are preferred for transportation across the globe (Gross S, 2020). Transport related CO2 emissions in Africa have been increasing from 2005 to 2020 and have been projected to increase even more over the next decades (Shammas, 2024).  
While Africa shows commitment to controlling its emissions, starting with the submission of their NDCs by 53 out of the 54 African countries, it might still need assistance in different aspects, including to finance its large share of conditional NDCs. 
In sum, while there is literature on the impact of CBAM on Africa, as referenced in this section, studies that integrate carbon concerns into both the AfCFTA and the CBAM simultaneously are conspicuous by their absence. AfCFTA implementation officially started on 1 January 2021 and is foreseen to be progressively implemented within over a decade, when the CBAM entered into the transitional phase on 1st October 2023 with an effective start expected in 2026, by which time all necessary processes will have to be adhered to by the importing countries to ensure that international trade functions smoothly. Examining the interaction between the AfCFTA and EU CBAM is therefore particularly important since Africa looks at boosting its trade through successful AfCFTA implementation, when existing literature suggests that initiatives such as CBAM could potentially have adverse effects for Africa’s trade. The CGE modelling assessment and its findings presented thereafter will provide insights on the issues and the relevance for African countries to adopt their own climate policies in response to such initiative as the CBAM and as they implement the AfCFTA Agreement.

METHODOLOGY AND POLICY REFORMS INVESTIGATED
The study uses the dynamic multi-country multi-sector GTAP–E CGE model. CGE models present the advantage of being able to capture the interaction between the different economic agents of firms, households and government within and between economies and between and within sectors. The GTAP modeling approach was designed and developed by the Centre for Global Trade Analysis, Purdue University (Hertel, 1997). A simplified view of the standard GTAP model is depicted in the appendix.
For this analysis, calibration of GTAP-E model is based on the GTAP 11 database. The 160 regions of the database have been aggregated into 39 regions in the model (refer to appendix for more details) while the 65 sectors (refer to appendix for more details) have not been aggregated further. 

To reflect the latest commitments made under the Paris Agreement to reduce GHG emissions, NDC targets for each of the countries are implemented in the model based on information presented in Table 1.[footnoteRef:14] For countries that are not separately identified in the geographic decomposition used for the model, the lowest relative NDC unconditional targets within their sub-region is used. Modelling of NDCs is done by assuming that the emissions are exogenous, and carbon tax is endogenous. NDC targets are imposed on the emissions, which are then achieved through the substitution between different energy sources, and an implicit and endogenously determined carbon tax. [14:  For example, in GTAP 11, Sao Tome and Principe as well as Angola are grouped into Rest of South and Central Africa hence the target is taken to be that of Angola which is 14% (unconditional)] 


Table 1: NDC conditional and unconditional targets for each country
	Country/Region
	Mitigation Target
	Baseline Year
	Target Year

	Algeria
	7% (unconditional), 7-22% (conditional)
	BAU
	2030

	Angola
	14% (unconditional), 24% (conditional)
	BAU
	2025

	Benin
	20.15%
	BAU
	2030

	Botswana
	15%
	2010
	2030

	Burkina Faso
	19.60% (unconditional), 29.42% (conditional)
	BAU
	2030

	Burundi
	1.58% and 3.04% (unconditional), 11.4% and 12.61% (conditional)
	BAU
	2025 and 2030

	Cameroon
	12% (unconditional), 35% (conditional)
	2010
	2030

	Cape Verde
	At least 18% (unconditional), 24% (conditional)
	N/A
	2030

	Central African Republic
	10% (unconditional), 25% (conditional)
	BAU
	2030

	Chad
	0.5% (unconditional), 19.3% (conditional)
	2018
	2030

	Comoros
	23%
	BAU
	2030

	Congo
	17.09% and 21.46% (unconditional), 39.88% and 32.19% (conditional)
	2017
	2025 and 2030

	Congo, Democratic Republic of the
	2% (unconditional), 21% (conditional)
	BAU
	2030

	Cote ‘Ivoire
	30.41% (unconditional), 98.95% (conditional)
	BAU
	2030

	Djibouti
	40% (unconditional), 60% (conditional)
	2000
	2030

	Egypt
	37% for the electricity sector
	2015
	2030

	Equatorial Guinea
	20%
	2010
	2030

	Eritrea
	4.2%, 6.2%, and 12% (unconditional), 12.6%, 24.9%, and 38.5% (conditional)
	2010
	2020, 2025, and 2030

	Eswatini
	5% (unconditional), 14% (conditional)
	BAU
	2030

	Ethiopia
	14% (unconditional), 68.8% (conditional)
	BAU
	2030

	Gabon
	Sectoral targets
	2005
	2030

	Gambia
	49.70%
	BAU
	2030

	Ghana
	24.6 MtCO2e (unconditional), 64 MtCO2e (conditional)
	2019
	2030

	Guinea
	9.7% (unconditional), 17% (conditional) (excluding LULUCF)
	2020
	2030

	Guinea-Bissau
	10% (unconditional), 30% (conditional)
	BAU
	2030

	Kenya
	32%
	BAU
	2030

	Lesotho
	10% (unconditional), 35% (conditional)
	BAU
	2030

	Liberia
	10% (unconditional), 64% (conditional)
	BAU
	2030

	Libya
	INDC not submitted
	N/A
	N/A

	Madagascar
	28%
	BAU
	2030

	Malawi
	6% (unconditional), 51% (conditional)
	BAU
	2040

	Mali
	31% (energy), 25% (agriculture), 39% (LULUCF), 31% (waste)
	BAU
	2030

	Mauritania
	11% (unconditional), 92.49% (conditional)
	BAU
	2030

	Mauritius
	40%
	BAU
	2030

	Morocco
	18.3% (unconditional), 45.5% (conditional)
	BAU
	2030

	Mozambique
	Reduction of 40 Mt CO2eq between 2020 and 2025
	BAU
	2025

	Namibia
	14% (under limited international and domestic support) 77% (with substantial international support)
	BAU
	2030

	Niger
	Energy sector: 11.2%, 10.6% (unconditional), 48%, 45% (conditional)
	BAU
	2025, 2030

	Nigeria
	20% (unconditional), 47% (conditional)
	BAU
	2030

	Rwanda
	16% (unconditional), 38% (conditional)
	BAU
	2030

	Sao Tome and Principe
	27%
	BAU
	2030

	Senegal
	5% and 7% (unconditional), 23.7% and 29.5% (conditional)
	BAU
	2025 and 2030

	Seychelles
	26.40%
	BAU
	2030

	Somalia
	30%
	BAU
	2030

	South Africa
	398-510 Mt CO2-eq in 2025,350-420 Mt CO2-eq in 2030
	N/A
	2025 and 2030

	Sudan
	38% (energy (non-biomass)
	BAU
	2030

	Tanzania
	30-35%
	BAU
	2030

	Togo
	20.51% (unconditional), 50.57% (conditional)
	BAU
	2030

	Tunisia
	27% (unconditional), 45% (conditional)
	2010
	2030

	Uganda
	5.9% (unconditional), 24.7% (conditional)
	BAU
	2030

	Zambia
	25% (limited international support), 47% (substantial international support)
	BAU
	2030

	Zimbabwe
	40%
	BAU
	2030


Source - United Nations Framework Convention on Climate Change (2024), Afreximbank (2024)
As far is CBAM is concerned, the years from 2023 to 2025 will be the transition phase, with 2026 being the year when it is expected to be completely implemented. CBAM is modelled based on the carbon tax in each scenario, multiplied by taking the emissions embodied in exports from the African countries to the EU, and then dividing the resultant carbon tax revenue by the corresponding exports, so as to get an ad-valorem tariff equivalent of the CBAM-related taxes. As of now the tax data is available for only limited sectors with other sectors treated as not having any additional tax.
AfCFTA implementation is here assumed to comprise the elimination of customs duties for 97% of tariff lines among African countries. along with a decrease in existing NTMs, to be achieved by 2033. The model is modified to incorporate the tariff equivalents of NTMs based on Novy (2015)’s Gravity Redux method (see annex). It is assumed that 50% of the actionable NTMs, which is taken as 50% of the estimated NTMs, is reduced.
It should be noted that data from GTAP database has been adjusted for the dynamics to the year 2033, using IMF GDP data, to account for full implementation of NDCs, CBAM and AfCFTA according to the envisaged scenarios.
A total of 4 scenarios are analysed in this study based on the following assumptions:
1) Scenario 1 considers the impact of the EU CBAM on countries in Africa with a carbon tax or levy of US$ 90 per tonne of CO2[footnoteRef:15] imposed by the EU on imports from African countries and based on their embodied emissions. [15:  This is inspired from the international carbon price floor (ICPF) proposal by the IMF suggesting a price of US$ 25 per tonne of carbon for low-income countries (LICs), with LICs accounting for the bulk of African countries. See: Why Countries Must Cooperate on Carbon Prices] 

2) Scenario 2 builds on scenario 1 but also includes AfCFTA implementation
3) Scenario 3 takes a different angle from the previous scenario and assumes the fulfilment of unconditional NDCs of African countries[footnoteRef:16], a CBAM carbon tax or levy of US$90 per tonne of CO2 is assumed, with AfCFTA implemented.  [16:  Please note that conditional targets are not considered in this scenario as they are subject to international support a country could be receiving, which is not guaranteed. Unconditional targets, however, are to be met by the own country’s resources and therefore assumed to be fulfilled in this analysis.] 

4) Scenario 4 is in line with scenario 3 but with the additional possibility of emission trading among African countries.

RESULTS AND ANALYSIS
The aggregate impact on Africa in each of the scenarios is summarized in table 2.  Under Scenario 1, where the EU imposes a $90 carbon tax, African GDP dips slightly by 0.01 percent, a nearly negligible drop, while output falls by 0.04 percent. Total exports shrink by 0.21 percent, dragged down by a sharp 0.4 percent decline in EU-bound shipments. Intra-African exports and sales to the rest of the world also soften, down 0.06 and 0.17 percent respectively. These are small changes yet they indicate the downstream ripple effects of CBAM.   Scenario 2, pairing AfCFTA with the same carbon tax, we get a contrasting growth story wherein, GDP jumps by 8.51 percent; goods output climbs 1.57 percent, and total exports surge 5.3 percent. Exports to the EU keep falling, but intra-African trade soars by 13.81 percent as a result of tighter regional trade integration and fewer custom and tariff barriers. Additionally, the spillover effects lead to increase of 6% in shipments to the rest of world. Essentially, it demonstrates that regional integration more than offsets the decelerating effect of European carbon tariffs. Scenario 3, where EU introduces a carbon tax of $90 per tonne of carbon emissions in addition to regional integration AfCFTA coupled with the assumption that the African countries adhere to their non-conditional emission targets, show milder gains as seen from the fact that African GDP grows up by only 2.07 percent compared to 8.5 percent in scenario 2. Also the exports barely show any growth at 0.25 percent of change. The African exports to EU market decline by 3.29 percent, although intra-African trade holds steady by growing at 3.23 percent. Peering deeper, we see that in absolute figures, the EU exports from Africa decline by a whopping $11.95 billion while the intra-African exports show a growth of $6 billion. Add to it the growth of 1 percent in African exports to rest of world viz. $9 billion and suddenly African exports are net-positive even though they decline vis a vis EU countries as they are more than compensated by an increase in exports to other countries.
Now, the fourth scenario adds the conditions from scenario 3 and also incorporates an added assumption that African countries develop emission trading markets. As a result of this, the GDP growth of Africa ticks up by 2.26 percent viz. $112 billion while the goods production /output grows by 2.36 percent. Correspondingly, total exports expand by 3.38 percent i.e. $49 billion however the exports to EU market shrinks by 2.5 percent. Inexplicably, intra-African trade in Scenario 4, plunges by nearly 9 percent, while exports to the rest of the world grow by 5.6 percent. On further introspection into this anomaly, we believe that intra-African trade in this scenario plunges by 9% because of the introduction of emission trading system (ETS) within Africa and the resultant compliance related difficulties. Additionally, the higher transaction cost via ETS probably causes a substitution effect wherein the African countries start re-directing exports destined for their African neighbours to rest of the world (non-EU).
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Table 2: Summary of results aggregated for Africa
	Parameters
	Scenario 1
CBAM $90
	Scenario 2
AfCFTA + CBAM $90
	Scenario 3
UnCon. NDC + AfCFTA + CBAM $90
	Scenario 4
UnCon. NDC + AfCFTA + CBAM $90 + Emission Trading

	
	Abs. change (in USD millions)
	% Change
	Abs. change (in USD millions)
	% Change
	Abs. change (in USD millions)
	% Change
	Abs. change (in USD millions)
	% Change

	GDP
	-390.62
	-0.01
	79408.51
	1.59
	103045.4
	2.07
	112645.04
	2.26

	Output
	-3847.88
	-0.04
	139747.5
	1.57
	24752.6
	0.28
	256548.36
	2.36

	Total Exports
	-3072.99
	-0.21
	77786.11
	5.3
	3677.52
	0.25
	49503.31
	3.38

	Exports to EU
	-1454.15
	-0.4
	-4135.77
	-1.14
	-11951.7
	-3.29
	-9248.56
	-2.55

	Exports to Africa
	-129.85
	-0.06
	28212.28
	13.81
	6612.62
	3.23
	-18238.26
	-8.93

	Exports to Rest of the World
	-1488.99
	-0.17
	53709.6
	5.97
	9016.64
	1.00
	50402.17
	5.60


Source: Calculations based on GTAP E modelling

When the EU’s carbon tax (CBAM) is applied alone, it hurts African economies—reducing GDP, production, and exports. But when combined with Africa’s own free trade agreement (AfCFTA), the damage turns into gains, boosting trade and growth. This shows how regional cooperation can counterbalance external pressures. However, adding emissions trading complicates things. While overall exports and GDP still rise, trade within Africa drops sharply—even as exports to the rest of the world grow.  
The total exports as well as exports to EU for sectors of different countries that are impacted significantly are presented below in tables 3 through 34. 

	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Mozambique
	RoCA
	SCA
	Kenya
	Madagascar
	Mauritius
	RoEA
	Tanzania
	Uganda

	AirTran
	26.36 (0.3)
	 
	-4.41 (-1.74)
	 
	-21.45 (-0.96)
	-9.95 (-0.78)
	-7.13 (-1.51)
	-12.56 (-5.59)
	-6.37 (-0.62)
	 

	electricity
	14.44 (1.99)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Metalsnec
	 
	25.03 (0.41)
	20.21 (0.17)
	 
	 
	 
	 
	 
	-3.77 (-0.05)
	 

	gas
	-4.64 (-0.32)
	 
	-7.59 (-0.35)
	23.4 (0.34)
	 
	 
	 
	 
	 
	 

	OilSeeds
	-3.4 (-0.08)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	OtherCrops
	 
	 
	 
	 
	-3.3 (-0.08)
	 
	 
	 
	 
	 

	WaterTran
	-4.89 (-0.43)
	 
	-20.74 (-2.53)
	 
	-3.25 (-0.54)
	 
	 
	-17.72 (-3.95)
	 
	 

	ChemProd
	 
	 
	-5.24 (-1.66)
	 
	 
	-4.65 (-2.15)
	 
	 
	 
	 

	TranNec
	-13.06 (-1.2)
	 
	 
	-82.29 (-2.89)
	 
	 
	-5.81 (-1.45)
	-18.23 (-4.12)
	 
	-3.12 (-1.1)

	oil
	 
	 
	-7.59 (-0.04)
	-116.99 (-0.07)
	 
	 
	 
	 
	 
	 

	Minrlsnec
	 
	 
	 
	-4.32 (-0.04)
	 
	 
	 
	 
	 
	 

	oil_pcts
	 
	 
	 
	-3.25 (-0.3)
	 
	 
	 
	 
	 
	 

	Mannec
	 
	 
	 
	 
	 
	 
	 
	 
	-6.06 (-1.3)
	 


Table 3: Scenario 1 - East and Central Africa Total Export Changes








Table 4: Scenario 2 - East and Central Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Malawi
	Mauritius
	Mozambique
	RoCA
	RoEA
	Rwanda
	SCA
	Tanzania
	Uganda

	AccFoodSer
	 
	180.96
(4.34)
	37.97
(1.49)
	9.46
(9.66)
	114.08
(3.71)
	 
	 
	 
	28.46
(4.86)
	179.22
(5.87)
	265.41
(3.74)
	219.32
(4.51)

	AirTran
	276.81
(3.16)
	 
	30.07
(2.36)
	 
	 
	 
	 
	45.25
(20.13)
	 
	 
	 
	 

	AnimalProd
	 
	 
	 
	 
	 
	 
	 
	-16.51
(-2.33)
	 
	 
	 
	 

	BevTob
	 
	 
	 
	47.98
(4.13)
	 
	 
	 
	 
	 
	 
	 
	 

	CerGrains
	-37.25
(-17.45)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-12.36
(-20.56)
	-113.45
(-24.16)

	ChemProd
	 
	277.89
(24.44)
	23.69
(10.93)
	 
	 
	-45.73
(-5.01)
	 
	 
	7.97
(52.03)
	 
	 
	 

	CmpEleOpt
	 
	 
	 
	 
	64.8
(40.81)
	 
	 
	 
	 
	 
	 
	 

	coal
	 
	 
	 
	 
	 
	103.38
(0.99)
	 
	 
	 
	 
	 
	 

	DairyProd
	 
	-6.36
(-24.76)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-53.99
(-14.97)

	electricity
	 
	 
	 
	 
	 
	78.37
(5.46)
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	 
	 
	 
	 
	 
	 
	-22.85
(-5.91)
	-5.38
(-3.23)
	215.33
(25.67)
	 
	74.95
(8.1)

	gas
	 
	 
	 
	 
	 
	58.61
(4.01)
	138.73
(6.44)
	 
	 
	842.86
(12.19)
	 
	 

	MachEqNec
	189.04
(123)
	 
	 
	7.56
(32.53)
	 
	 
	 
	 
	 
	 
	 
	 

	Mannec
	 
	207.69
(95.64)
	 
	 
	61.76
(20.48)
	 
	 
	 
	10.46
(131.53)
	 
	 
	 

	MetalProd
	 
	187.53
(84.96)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Metalsnec
	473.55
(30.69)
	 
	55.44
(2.69)
	 
	 
	 
	1437.94
(12.42)
	-140.4
(-12.62)
	110.12
(14.38)
	 
	271.94
(3.48)
	293.52
(19.08)

	MinProd
	 
	-8.11
(-3.48)
	 
	 
	 
	 
	 
	 
	 
	 
	73.03
(28.87)
	 

	oil
	 
	 
	 
	 
	 
	 
	407.43
(2.08)
	113.12
(5.4)
	 
	1128.47
(0.63)
	 
	 

	oil_pcts
	 
	 
	 
	 
	 
	 
	 
	-29.73
(-8.42)
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	60.96
(5.87)
	 
	 
	-12.69
(-4.51)
	 
	 
	 
	 

	OtherCrops
	
	377.32
(9.49)
	44.94
(1.32)
	45.87
(19.02)
	 
	 
	 
	 
	20.54
(6.6)
	 
	 
	126.53
(3.99)

	PaperProd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-12.35
(-5.05)
	 

	ProcRice
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-71.97
(-71.44)
	 

	PublicAdm
	 
	 
	 
	 
	 
	 
	120.41
(9.45)
	 
	 
	 
	 
	 

	Sugar
	-20.79
(-18.64)
	 
	-30.55
(-89.57)
	 
	-95.26
(-13.37)
	166.32
(33.31)
	 
	 
	 
	 
	-13.85
(-82.26)
	-14.15
(-10.23)

	Textiles
	 
	 
	 
	 
	 
	 
	256.65
(57.98)
	602.17
(89.38)
	 
	142.61
(28.1)
	 
	142.64
(167.95)

	TranEqu
	235.84
(53.61)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	VegFruits
	350.31 (24.4)
	 
	 
	10.89
(6.29)
	 
	122.93
(5.14)
	 
	 
	-5.28
(-4.97)
	 
	332.94
(9.06)
	 

	VegOilFats
	 
	-193.38
(-34.15)
	 
	-4.36
(-9.68)
	-35.24
(-19.31)
	 
	-5(-29.81)
	 
	 
	 
	-4.14
(-2.22)
	-102.05
(-28.79)

	WaterTran
	 
	 
	 
	 
	 
	 
	 
	15.16
(3.38)
	 
	 
	 
	 

	WearApp
	 
	 
	 
	 
	92.76
(7.92)
	 
	 
	 
	 
	 
	 
	 

	Wheat
	 
	-4.48
(-14.95)
	 
	 
	 
	 
	 
	10.61
(1362.19)
	 
	 
	 
	 

	WoodProd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-4.14
(-4.45)



Table 5: Scenario 3 - East and Central Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Malawi
	Mauritius
	Mozambique
	RoCA
	RoEA
	Rwanda
	SCA
	Tanzania
	Uganda

	AccFoodSer
	271.63
(6.96)
	199.02
(4.77)
	98.05
(3.86)
	8.68
(8.87)
	65.31
(2.12)
	 
	 
	36.46
(13.39)
	24.59
(4.2)
	108.81
(3.56)
	394.93
(5.57)
	346.21
(7.12)

	AirTran
	-1377.22
(-15.74)
	-682.5
(-30.48)
	109.09(8.54)
	-9.1
(-50.84)
	-93.51
(-19.82)
	 
	-41.44
(-16.33)
	-12.39
(-5.51)
	-112.07
(-54.53)
	-73.69
(-7.2)
	-86.2
(-48.19)
	 

	BevTob
	 
	 
	 
	54.16
(4.66)
	 
	 
	 
	 
	 
	 
	79.6
(7.49)
	 

	Bovine
	 
	 
	 
	 
	 
	 
	 
	30.59
(9.33)
	 
	 
	 
	 

	CerGrains
	-24.91
(-11.67)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-8.47
(-14.09)
	-95.55
(-20.35)

	ChemProd
	 
	126.61
(11.13)
	 
	 
	 
	133.85
(14.67)
	-11.62
(-3.68)
	 
	4.99
(32.61)
	 
	 
	 

	CmpEleOpt
	 
	 
	 
	 
	 
	 
	 
	 
	4.04
(30.4)
	34.71
(27.79)
	 
	 

	coal
	 
	 
	 
	 
	 
	-141.52
(-1.36)
	 
	 
	 
	 
	 
	 

	electricity
	399.78
(55.04)
	 
	 
	 
	 
	870.18
(60.65)
	 
	 
	 
	 
	 
	29.92
(22.92)

	FerrMetals
	 
	 
	 
	-3.49
(-12.35)
	 
	 
	 
	 
	 
	 
	 
	 

	FinServ
	 
	 
	 
	 
	60.95
(5.33)
	 
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	136.88
(13.28)
	35.18
(4.48)
	 
	47.08
(5.93)
	 
	 
	50.03
(12.94)
	 
	162.63
(19.39)
	 
	89.59
(9.69)

	gas
	 
	 
	 
	 
	 
	-613.1
(-41.96)
	188.93
(8.78)
	 
	 
	283.74
(4.1)
	 
	 

	LetherProd
	152.25
(10.16)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mannec
	125.06
(57.59)
	 
	 
	 
	 
	 
	 
	 
	5.57
(70)
	 
	 
	 

	Metalsnec
	332.93
(21.58)
	 
	 
	 
	 
	 
	1642.59
(14.18)
	-16.74
(-1.5)
	66.81
(8.72)
	 
	1062.2
(13.59)
	212.78
(13.83)

	MinProd
	 
	-77.76
(-33.42)
	-7.92
(-200.93)
	 
	 
	 
	 
	 
	 
	 
	83.27
(32.91)
	 

	Minrlsnec
	 
	-41.89
(-4.19)
	13.74
(1.57)
	 
	 
	61.48
(2.33)
	183.78
(2.85)
	 
	 
	 
	 
	 

	oil
	 
	 
	 
	 
	 
	 
	-70.49
(-0.36)
	158.11
(7.55)
	 
	-3815.39
(-2.15)
	 
	 

	oil_pcts
	 
	 
	 
	 
	 
	 
	-22.57
(-5.14)
	-62.8
(-17.79)
	 
	-205.87
(-19.16)
	 
	 

	OilSeeds
	-39.98
(-0.92)
	 
	 
	11.29
(11.18)
	 
	 
	 
	 
	 
	 
	-19.92
(-3.97)
	 

	OtherBus
	 
	 
	 
	 
	50.38
(4.85)
	 
	 
	 
	 
	 
	 
	 

	OtherCrops
	-114.81
(-1.74)
	 
	-106.51
(-3.13)
	26.49
(10.98)
	 
	 
	 
	 
	-9.93
(-3.19)
	 
	 
	 

	ProcRice
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-100.37
(-99.63)
	 

	PublicAdm
	 
	 
	 
	 
	 
	 
	95.28
(7.48)
	 
	 
	 
	 
	 

	RbPlsProd
	 
	103.88
(31.02)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sugar
	-16.92
(-15.17)
	 
	-40.26
(-118.03)
	 
	-125.63
(-17.63)
	168.35
(33.71)
	 
	 
	 
	 
	-16.28
(-96.69)
	-28.38
(-20.52)

	TranEqu
	 
	 
	 
	 
	 
	 
	113.68
(25.68)
	381.41
(56.61)
	 
	141.19
(27.82)
	 
	74.88
(88.16)

	TranNec
	 
	 
	 
	-11.25
(-22.41)
	-35.34
(-8.83)
	-84.33
(-7.78)
	 
	-24.36
(-5.51)
	-9.44
(-7.04)
	-2966.7
(-104.27)
	 
	-93.03
(-32.63)

	VegFruits
	194.92 (13.58)
	 
	-13.44
(-4.92)
	6.49
(3.75)
	 
	132.72
(5.55)
	 
	 
	 
	-14.38
(-13.53)
	-275.46
(-12.62)
	 

	VegOilFats
	 
	-181.25
(-32.01)
	 
	-3.21
(-7.13)
	-18.74
(-10.27)
	 
	 
	 
	 
	 
	 
	-77.84
(-21.96)

	WaterTran
	 
	-173.88
(-29.02)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WearApp
	 
	 
	 
	 
	-13.06
(-5.6)
	-301.6
(-26.28)
	-189.15
(-23.08)
	-36.13
(-8.06)
	 
	 
	 
	 



 Table 6: Scenario 4 - East and Central Africa Total Export Changes
	 
	Absolute Change in milllion USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Malawi
	Mauritius
	Mozambique
	RoCA
	RoEA
	Rwanda
	SCA
	Tanzania
	Uganda

	AccFoodSer
	7130.88
(182.62)
	-662.05
(-15.86)
	-14.1
(-0.55)
	 
	-36.2
(-1.18)
	 
	 
	31.65
(11.63)
	-22.63
(-3.86)
	269.85
(8.84)
	 
	-275.26
(-5.66)

	AirTran
	6772.49
(77.39)
	-947.21
(-42.3)
	5.34
(0.42)
	 
	-104.86
(-22.22)
	-105.97
(-40.82)
	-43.46
(-17.13)
	-8.82
(-3.92)
	 
	-35.69
(-17.37)
	-94.7
(-9.26)
	 

	BasPharma
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-3.71
(-12.41)
	 
	 

	BevTob
	 
	 
	 
	-247.55
(-21.32)
	 
	 
	 
	 
	 
	 
	17.71
(1.67)
	 

	Bovine
	 
	 
	 
	 
	 
	 
	 
	48.8
(14.89)
	 
	 
	 
	 

	CerGrains
	 
	 
	 
	 
	 
	 
	 
	-6.05
(-11.35)
	 
	 
	 
	-144.6
(-30.79)

	ChemProd
	 
	 
	7.9
(3.65)
	 
	 
	 
	-22.18
(-7.02)
	 
	 
	 
	 
	 

	CmpEleOpt
	 
	16.3
(14.58)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	DairyProd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	15.2
(4.22)

	ElecEq
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	19.27
(75.47)
	 

	electricity
	4183.49
(575.97)
	 
	 
	 
	 
	1485.9
(103.56)
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	 
	7.86
(1)
	 
	9.92
(1.25)
	 
	 
	 
	 
	210.07
(25.05)
	17.1
(2.55)
	16.08
(1.74)

	Forestry
	 
	 
	 
	 
	 
	560.4
(22.81)
	 
	 
	 
	 
	 
	 

	gas
	 
	 
	 
	 
	 
	-121.31
(-8.3)
	117.29
(5.45)
	 
	 
	1241.03
(17.95)
	 
	 

	Mannec
	 
	91.12
(41.96)
	 
	 
	21.4
(7.09)
	510.74
(69)
	 
	 
	4.09
(51.39)
	 
	 
	 

	MetalProd
	 
	71.97
(32.61)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	17.16
(28.82)

	Metalsnec
	 
	 
	 
	 
	 
	-341.54
(-5.64)
	1381.68
(11.93)
	129.68
(11.66)
	-126.73
(-16.55)
	 
	-333.76
(-4.27)
	-205.45
(-13.35)

	MinProd
	 
	 
	-5.3
(-134.4)
	 
	 
	 
	 
	 
	 
	 
	47.38
(18.73)
	 

	Minrlsnec
	 
	 
	 
	 
	 
	 
	 
	 
	-24.94
(-4.33)
	 
	-58.05
(-4.31)
	 

	oil
	 
	 
	 
	 
	 
	 
	-280.84
(-1.43)
	128.55
(6.14)
	 
	 
	 
	 

	oil_pcts
	 
	 
	 
	 
	 
	 
	-17.83
(-4.06)
	-59.05
(-16.73)
	 
	-46.66
(-4.34)
	 
	 

	OilSeeds
	4796.78
(110.71)
	 
	 
	-30.13
(-29.82)
	 
	 
	 
	 
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	 
	 
	71.71
(6.58)
	 
	 
	 
	 
	 

	OtherCrops
	10356.07
(157.17)
	-375.77
(-9.45)
	-106.89
(-3.14)
	-102.24
(-42.38)
	 
	 
	 
	 
	-35.58
(-11.43)
	 
	-64.12
(-7)
	-242.71
(-7.65)

	ProcRice
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-105.43
(-104.65)
	 

	PublicAdm
	 
	 
	 
	 
	 
	 
	91.26
(7.16)
	 
	 
	 
	 
	 

	RbPlsProd
	43.66
(13.04)
	 
	 
	 
	14.72
(14.35)
	 
	 
	 
	 
	 
	 
	 

	Realestate
	 
	 
	 
	 
	 
	 
	 
	 
	 
	164.17
(14.68)
	 
	 

	Sugar
	 
	 
	-45.54
(-133.52)
	-28.62
(-25.41)
	-158.83
(-22.29)
	491.13
(98.35)
	 
	 
	 
	 
	 
	 

	Textiles
	35.86
(27.5)
	 
	 
	 
	19.12
(8.12)
	 
	 
	 
	 
	 
	48.51
(14.08)
	11.43
(18.95)

	TranEqu
	 
	 
	 
	 
	 
	 
	124.79
(28.19)
	423.39
(62.84)
	 
	200.36
(39.48)
	 
	61.27
(72.14)

	TranNec
	 
	 
	 
	 
	-60.14
(-15.03)
	-54.4
(-5.02)
	 
	-27.97
(-6.32)
	-21.39
(-15.97)
	-1249.51
(-43.91)
	 
	-125.12
(-43.89)

	VegFruits
	 
	 
	3.92
(1.43)
	-56.73
(-32.79)
	 
	770.72
(32.23)
	 
	 
	 
	 
	 
	 

	VegOilFats
	 
	-306.11
(-54.06)
	 
	 
	-43.5
(-23.84)
	 
	 
	 
	 
	 
	 
	 

	WaterTran
	 
	-243.28
(-40.61)
	 
	 
	 
	-376.79
(-32.83)
	-182.37
(-22.25)
	-31.52
(-7.03)
	 
	-25.02
(-12.27)
	 
	 

	WearApp
	 
	 
	17.28
(1.1)
	 
	27.27
(2.33)
	 
	 
	 
	 
	 
	 
	 


 Table 7: Scenario 1 – North Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AirTran
	-44(-0.86)
	-100.41(-3.64)
	-65.35(-3.58)
	-132.34(-8.61)

	ChemProd
	-123.65(-0.83)
	12.18(0.11)
	-23.14(-2.86)
	 

	ElecEq
	 
	13.46(0.17)
	 
	 

	FerrMetals
	-208.74(-5.86)
	 
	-5.05(-0.51)
	 

	Gas
	-77.65(-6)
	 
	974.76(8.36)
	 

	Metalsnec
	 
	-6.3(-0.48)
	-14.78(-0.18)
	 

	MinProd
	 
	-10.41(-2.26)
	 
	-34.35(-14.6)

	MotVehPar
	 
	3.7(0.05)
	 
	 

	Oil
	30.04(0.14)
	 
	 
	 

	oil_pcts
	3.69(0.15)
	 
	16.18(0.81)
	 

	TranEqu
	 
	3.3(0.23)
	 
	 

	TranNec
	-372.14(-3.08)
	-5.41(-0.45)
	-10.87(-1.8)
	-26.8(-2.74)

	VegFruits
	 
	-34.11(-0.72)
	 
	 

	WaterTran
	 
	 
	 
	-15.24(-2.69)

	WearApp
	 
	8.48(0.1)
	 
	-26.18(-0.59)


 Table 8: Scenario 2 – North Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	 
	535.56(3.9)
	 
	264.76(7.29)

	AirTran
	 
	 
	-15.95(-0.87)
	-85.03(-5.53)

	ChemProd
	1769.09(11.81)
	752.66(6.52)
	61.29(7.57)
	304.01(22)

	CmpEleOpt
	2066.54(70.7)
	 
	 
	 

	ElecEq
	 
	906.65(11.23)
	 
	333.79(7.4)

	Fishing
	 
	 
	 
	-3.07(-2.78)

	FoodProd
	974.82(16.85)
	838.37(13.97)
	 
	 

	Gas
	 
	 
	978.38(8.39)
	 

	Metalsnec
	1525.69(16.53)
	 
	663.84(7.97)
	 

	Minrlsnec
	 
	-14.87(-0.34)
	 
	 

	Oil
	 
	 
	570.96(0.53)
	 

	oil_pcts
	 
	 
	66.46(3.34)
	 

	OilSeeds
	-18.54(-4.99)
	 
	 
	 

	OtherCrops
	-4(-0.56)
	 
	 
	 

	PlantFibre
	-7.86(-1.82)
	 
	 
	 

	RbPlsProd
	 
	 
	 
	208.24(28.16)

	Sugar
	-166.48(-10.46)
	 
	 
	 

	Textiles
	979.18(21.65)
	 
	 
	 

	TranNec
	 
	 
	 
	-10.35(-1.06)

	WearApp
	 
	895.53(10.18)
	 
	289.72(6.56)



 Table 9: Scenario 3 – North Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	908.54(5.38)
	437.94(3.19)
	66.99(9)
	219.46(6.04)

	AirTran
	 
	-515.93(-18.69)
	-70.37(-3.85)
	-214.26(-13.94)

	ChemProd
	1562.35(10.43)
	 
	630.46(5.46)
	177.11(12.81)

	CmpEleOpt
	1169.52(40.01)
	 
	 
	 

	ElecEq
	 
	589.33(7.3)
	 
	246.01(5.45)

	FerrMetals
	-324.69(-9.12)
	 
	87.68(8.89)
	 

	Fishing
	 
	-27.05(-8.49)
	 
	-11.79(-10.67)

	FoodProd
	 
	591.73(9.86)
	 
	 

	Gas
	3388.51(261.97)
	 
	-303.38(-2.6)
	 

	Metalsnec
	1120.5(12.14)
	 
	777.38(9.33)
	 

	MinProd
	 
	 
	 
	-84.72(-35.99)

	Minrlsnec
	 
	-99.03(-2.29)
	 
	 

	Oil
	 
	 
	-968.81(-0.9)
	 

	oil_pcts
	 
	 
	68.91(3.47)
	 

	OtherBus
	 
	 
	100.91(6.28)
	 

	RbPlsProd
	 
	 
	 
	146.25(19.77)

	Sugar
	-241.25(-15.16)
	 
	 
	 

	TranNec
	-213.83(-1.77)
	 
	 
	-52.13(-5.33)

	VegFruits
	-271.11(-4.56)
	-61.5(-1.29)
	 
	 

	WaterTran
	-75.51(-1.45)
	-111.77(-4.79)
	 
	-37.74(-6.65)

	WearApp
	 
	472.51(5.37)
	 
	209.76(4.75)




Table 10: Scenario 4 – North Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	 
	-658.59(-4.8)
	75.83(10.19)
	83.25(2.29)

	AirTran
	-349.15(-6.82)
	-721.68(-26.14)
	-65.61(-3.59)
	-314.37(-20.45)

	ChemProd
	518.32(3.46)
	-492.22(-4.26)
	 
	126.85(9.18)

	CmpEleOpt
	941.08(32.2)
	 
	 
	-53.88(-2.49)

	FerrMetals
	-555.67(-15.61)
	 
	75(7.61)
	 

	FoodProd
	568.52(9.83)
	123.45(2.06)
	 
	85.71(11.09)

	Gas
	2361.08(182.54)
	 
	-95.58(-0.82)
	 

	Insurance
	 
	 
	72.18(6.25)
	 

	MetalProd
	 
	131.7(32.41)
	 
	72.56(14.89)

	Metalsnec
	824.38(8.93)
	 
	999.85(12)
	 

	MinProd
	 
	49.03(10.66)
	 
	-73.53(-31.24)

	Oil
	-771.57(-3.52)
	 
	-837.36(-0.78)
	 

	OtherBus
	 
	 
	119.86(7.46)
	 

	PaperProd
	 
	126.42(43.03)
	 
	 

	RbPlsProd
	 
	57.75(12.55)
	 
	98.3(13.29)

	Sugar
	-369.64(-23.23)
	 
	 
	 

	TranNec
	-1157.72(-9.6)
	 
	 
	-73.39(-7.51)

	VegFruits
	 
	-409.19(-8.6)
	 
	 

	WearApp
	 
	-589.03(-6.69)
	 
	-53.05(-1.2)






Table 11: Scenario 1 – Southern Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Namibia
	SouthAfrica
	Zimbabwe
	Zambia

	AirTran
	-7.43(-5.99)
	-40.3(-1.79)
	-6.01(-2.84)
	 

	ChemProd
	 
	-61.82(-0.71)
	 
	 

	FerrMetals
	 
	-192.63(-1.59)
	 
	 

	Metalsnec
	7.76(0.37)
	 
	 
	-4.8(-0.02)

	Minrlsnec
	 
	3.36(0.01)
	 
	 

	oil_pcts
	 
	-71.26(-1.57)
	 
	 

	VegFruits
	 
	-29.63(-0.62)
	 
	 



Table 12: Scenario 2 – Southern Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	EswtLeso
	Namibia
	SouthAfrica
	Zambia
	Zimbabwe

	AccFoodSer
	-15.07(-1.04)
	 
	42.07(4.42)
	 
	40.01(5.7)
	21.42(3.22)

	AnimalProd
	-5.9(-64.29)
	 
	 
	 
	 
	 

	BevTob
	 
	 
	 
	 
	 
	1275.24(32.74)

	BovMeat
	1230.06(888.76)
	3405.12(44248.08)
	90.94(144.14)
	 
	 
	 

	CerGrains
	 
	 
	 
	 
	-34.46(-11.66)
	 

	ChemProd
	26.72(26.24)
	-881.05(-37.6)
	42.73(7.55)
	1221.58(14.07)
	 
	 

	CmpEleOpt
	 
	 
	 
	 
	60.24(120.01)
	 

	DairyProd
	 
	8.8(461.57)
	 
	 
	 
	 

	electricity
	 
	 
	 
	 
	45.68(20.72)
	 

	FerrMetals
	 
	 
	 
	 
	 
	35.74(2.17)

	FoodProd
	 
	-54.91(-23.13)
	 
	 
	 
	 

	MachEqNec
	15.67(26.47)
	 
	31.79(53.67)
	1315.4(20.3)
	 
	 

	Mannec
	68.52(7.99)
	 
	 
	 
	 
	 

	MeatProd
	-3.9(-76.34)
	3.19(266.8)
	-3.77(-11.23)
	 
	 
	 

	MetalProd
	 
	 
	 
	992.33(47.38)
	 
	 

	Metalsnec
	29.19(31.79)
	 
	 
	791.47(1.33)
	386.88(1.56)
	162.13(35.15)

	Minrlsnec
	-87.87(-0.54)
	 
	 
	-77.25(-0.23)
	 
	 

	MotVehPar
	 
	 
	 
	2861.79(19.92)
	 
	 

	OtherBus
	 
	-93.38(-26.81)
	 
	 
	 
	 

	OtherCrops
	 
	 
	 
	 
	 
	29.31(4.17)

	PlantFibre
	 
	 
	 
	 
	 
	-4.07(-7.17)

	Sugar
	 
	-147.16(-20.77)
	 
	 
	-17.76(-8.1)
	-66.43(-17.46)

	TranEqu
	 
	 
	78.56(25.97)
	 
	 
	 

	VegFruits
	 
	 
	 
	 
	 
	-9.72(-6.2)

	VegOilFats
	 
	 
	 
	 
	-33.37(-15.52)
	 

	WearApp
	 
	-119.37(-48.38)
	 
	 
	40.13(37.83)
	 



Table 13: Scenario 3 – Southern Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	EswtLeso
	Namibia
	SouthAfrica
	Zambia
	Zimbabwe

	AccFoodSer
	52.22(3.59)
	 
	 
	 
	 
	 

	AirTran
	 
	 
	-35.13(-28.34)
	 
	 
	-210.82(-99.56)

	BevTob
	 
	 
	-7.39(-5.92)
	198.52(8.8)
	 
	377.95(9.7)

	Bovine
	 
	 
	-26.68(-11.14)
	 
	 
	 

	BovMeat
	231.43(167.21)
	30.17(392)
	28.55(45.25)
	 
	 
	 

	CerGrains
	 
	 
	 
	 
	-43.06(-14.57)
	 

	ChemProd
	 
	182.92(7.81)
	38.95(6.89)
	 
	 
	 

	CmpEleOpt
	 
	28.41(49.23)
	 
	 
	29.27(58.32)
	 

	Coal
	 
	 
	 
	387.02(2.94)
	 
	 

	ElecEq
	-4.14(-2.36)
	 
	 
	 
	 
	 

	electricity
	 
	 
	16.29(167.27)
	-1539.16(-32.64)
	152.08(68.97)
	-80.56(-89.64)

	FerrMetals
	 
	 
	 
	-6298.59(-52.11)
	 
	67.08(4.07)

	Fishing
	 
	 
	-3.72(-13.5)
	 
	 
	 

	FoodProd
	 
	-8.69(-3.66)
	 
	 
	16.24(7.34)
	 

	Forestry
	 
	-5.42(-12.07)
	 
	 
	-79.06(-15.02)
	 

	MachEqNec
	 
	 
	13.24(22.35)
	 
	13.91(22.99)
	14.53(32.62)

	Mannec
	70.54(8.23)
	 
	 
	-1675.22(-17.23)
	 
	 

	Metalsnec
	15.18(16.53)
	25.43(16.01)
	-35.67(-1.72)
	-7247.24(-12.21)
	950.61(3.82)
	37.56(8.14)

	Minrlsnec
	76.62(0.47)
	 
	 
	565.11(1.65)
	-100.57(-10.05)
	-119.39(-4.88)

	MotVehPar
	 
	 
	 
	385.78(2.69)
	 
	 

	oil_pcts
	 
	 
	 
	-3522.19(-77.81)
	 
	 

	OtherBus
	 
	 
	 
	 
	 
	17.92(2.55)

	Sugar
	 
	38.49(5.43)
	 
	 
	-52.7(-24.02)
	-81.45(-21.4)

	TranEqu
	 
	 
	18.64(6.16)
	67.01(9.28)
	 
	 

	TranNec
	-3.16(-24.79)
	 
	 
	 
	-35.57(-21.84)
	-37.5(-36.77)

	WearApp
	 
	-40.17(-16.28)
	 
	 
	 
	 

	WoodProd
	 
	-13.85(-9)
	 
	 
	 
	 



Table 14: Scenario 4 – Southern Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	EswtLeso
	Namibia
	SouthAfrica
	Zambia
	Zimbabwe

	AccFoodSer
	 
	 
	-26.85(-2.82)
	 
	 
	-62.85(-9.45)

	AirTran
	 
	 
	-38.24(-30.85)
	-547.32(-24.34)
	 
	-216.93(-102.44)

	BevTob
	 
	 
	 
	 
	 
	282.37(7.25)

	BovMeat
	230.59(166.61)
	29.07(377.77)
	26.01(41.22)
	 
	 
	 

	CerGrains
	 
	 
	 
	 
	-46.58(-15.76)
	 

	ChemProd
	 
	-67.86(-2.9)
	10.69(1.89)
	 
	 
	 

	CmpEleOpt
	 
	12.95(22.43)
	 
	 
	30.58(60.92)
	 

	Coal
	15.09(37.69)
	16.18(64.15)
	 
	4229.29(32.14)
	 
	 

	ElecEq
	14.9(8.49)
	 
	 
	10.98(20.86)
	 
	 

	electricity
	 
	 
	15.49(159.1)
	-1690.32(-35.84)
	150.64(68.31)
	-88.72(-98.73)

	FerrMetals
	 
	 
	 
	-6304.83(-52.16)
	 
	54.84(3.33)

	FoodProd
	 
	-10.9(-4.59)
	-49.35(-4.55)
	 
	 
	 

	MachEqNec
	 
	 
	14.57(24.6)
	2314.55(35.72)
	12.17(20.11)
	12.32(27.65)

	Mannec
	60.47(7.05)
	8.24(19.07)
	 
	1305.34(13.43)
	8.04(12.91)
	6.05(16.79)

	Metalsnec
	16.01(17.44)
	 
	-48.9(-2.35)
	 
	-54.65(-0.22)
	 

	MinProd
	 
	 
	 
	-361.25(-35.78)
	 
	 

	Minrlsnec
	-266.57(-1.63)
	 
	-61.37(-2.12)
	1106(3.23)
	-89.91(-8.99)
	 

	MotVehPar
	 
	 
	 
	2519.55(17.54)
	 
	 

	oil_pcts
	 
	 
	 
	-3912.4(-86.43)
	 
	 

	OtherBus
	 
	-14.54(-4.17)
	 
	 
	 
	 

	RbPlsProd
	 
	 
	8.57(71.97)
	 
	 
	 

	Sugar
	 
	38.03(5.37)
	 
	 
	-58.94(-26.86)
	-111.64(-29.34)

	TranNec
	-3.34(-26.15)
	 
	 
	 
	 
	-40.69(-39.9)

	VegOilFats
	 
	 
	 
	 
	-54.62(-25.41)
	 

	WearApp
	 
	-41.96(-17.01)
	 
	 
	 
	 

	WoodProd
	 
	-13.19(-8.57)
	 
	 
	 
	 



Table 15: Scenario 1 – West Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	 
	 
	 
	6.93(0.45)
	 
	 
	 

	AirTran
	-4.11(-3.26)
	-20.47(-1.85)
	 
	 
	 
	-3.52(-2.97)
	-45.72(-2.88)
	-3.34(-6.04)
	-4.75(-0.76)

	ChemProd
	 
	 
	 
	 
	 
	 
	-15.43(-1.5)
	 
	 

	Cnstrction
	 
	 
	 
	 
	-4.73(-0.25)
	 
	 
	 
	 

	FoodProd
	 
	 
	-6.52(-0.11)
	 
	 
	 
	 
	 
	 

	Gas
	 
	 
	 
	 
	 
	-84.03(-0.86)
	 
	 
	 

	Metalsnec
	 
	-7.21(-0.12)
	 
	-14.82(-0.07)
	-18.71(-0.14)
	 
	 
	 
	-3.37(-0.18)

	Oil
	 
	 
	9.32(0.57)
	-5.42(-0.06)
	 
	37.65(0.07)
	3.77(3.4)
	 
	 

	oil_pcts
	 
	 
	-39.91(-2.89)
	 
	 
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	 
	3.66(0.4)
	 
	 
	 

	OtherCrops
	 
	 
	-3.52(-0.03)
	 
	 
	 
	 
	 
	 

	RbPlsProd
	 
	 
	 
	 
	-8.08(-5.35)
	-7.73(-6.88)
	 
	 
	 

	TranNec
	 
	-6.52(-2.42)
	 
	 
	 
	 
	-21(-2.23)
	-6.58(-3.05)
	 

	VegFruits
	 
	 
	 
	 
	 
	 
	-20.45(-1.15)
	 
	 

	WaterTran
	 
	 
	 
	 
	 
	-62.98(-5.74)
	-1214.95(-13.02)
	 
	 



Table 16: Scenario 2 – West Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	 
	 
	 
	 
	 
	 
	-35.57
(-15.19)
	 

	AirTran
	 
	25.43
(2.3)
	 
	 
	 
	 
	 
	 
	 
	38.05
(6.11)

	BevTob
	 
	 
	 
	-9.92
(-2.68)
	 
	 
	 
	 
	 
	 

	ChemProd
	 
	 
	108.11
(64.21)
	215.81
(20.03)
	 
	 
	63.61
(27.54)
	187.65
(18.24)
	-38.49
(-13.38)
	36.6
(55.57)

	CmpEleOpt
	 
	 
	 
	 
	 
	 
	 
	227.13
(153.09)
	 
	 

	Cnstrction
	32.11
(7.19)
	 
	 
	 
	 
	 
	 
	25.37
(1.33)
	 
	59.07
(5.82)

	Comm
	50.96
(4.82)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FerrMetals
	 
	 
	 
	 
	 
	 
	 
	 
	4.88
(12.56)
	 

	Fishing
	 
	 
	 
	 
	 
	 
	 
	-3.02
(-1.26)
	 
	 

	FoodProd
	 
	 
	 
	215.67
(3.56)
	92.51
(4.91)
	67.88
(39.82)
	 
	1001.82
(29.18)
	-32.57
(-17.06)
	 

	Forestry
	 
	 
	 
	 
	 
	 
	-28.74
(-4.68)
	 
	 
	 

	gas
	 
	 
	 
	 
	 
	 
	736.35
(7.57)
	 
	 
	 

	Insurance
	22.53
(4.12)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	LetherProd
	 
	 
	 
	 
	 
	 
	 
	277.99
(349.15)
	 
	 

	MeatProd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-8.1
(-34.48)

	Metalsnec
	196.6
(11.84)
	179.25
(3.1)
	238.67
(18.7)
	329.71
(23.63)
	1254.93
(6.19)
	-98.86
(-0.74)
	126.09
(15.48)
	267.31
(7.93)
	-33.05
(-34.65)
	285.47
(15.02)

	MinProd
	-8.23
(-6.16)
	 
	 
	 
	 
	 
	 
	 
	 
	-8.28
(-2.49)

	Minrlsnec
	 
	-8.83
(-1.75)
	 
	 
	 
	10.13
(0.07)
	 
	 
	 
	 

	oil
	 
	 
	71.29
(1.58)
	 
	 
	 
	283.21
(0.56)
	 
	 
	 

	oil_pcts
	 
	 
	 
	-3.72
(-0.27)
	 
	 
	 
	-9.51
(-4.23)
	 
	 

	OilSeeds
	 
	 
	 
	-8.74
(-15.9)
	 
	 
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	192.03
(6.25)
	17.96
(3.96)
	 
	 
	 
	 

	OtherCrops
	 
	 
	73.01
(7.17)
	-35.21
(-0.31)
	 
	 
	-18
(-3.96)
	 
	 
	 

	PlantFibre
	 
	35.57
(4.52)
	 
	 
	 
	 
	 
	 
	 
	 

	RbPlsProd
	 
	 
	 
	388.67
(9.39)
	 
	-3.07
(-2.03)
	 
	 
	 
	 

	Sugar
	-12.25
(-39.09)
	 
	 
	 
	 
	 
	 
	-106.79
(-38.33)
	 
	-13.75(-41.87)

	Textiles
	 
	 
	 
	 
	 
	 
	121.33
(314.34)
	 
	 
	 

	Trade
	 
	 
	 
	 
	102.08
(6.6)
	 
	 
	 
	 
	 

	TranEqu
	 
	 
	-15.2
(-23.64)
	 
	 
	 
	 
	 
	 
	-15.98(-7.44)

	TranNec
	 
	 
	 
	 
	 
	 
	 
	 
	-23.12
(-10.71)
	 

	VegFruits
	58.08
(4.69)
	19.8
(3.88)
	 
	322.91
(6.4)
	138.69
(11.12)
	46.33
(6.08)
	 
	 
	 
	41.49(14.91)

	VegOilFats
	-8.72
(-8.14)
	-13.36
(-17.59)
	 
	-126.41
(-18.27)
	-17.86
(-5.4)
	 
	-18.46
(-27.53)
	-799.39
(-46.62)
	 
	-51.67(-29.15)

	WaterTran
	 
	 
	 
	 
	 
	 
	-28.57
(-2.6)
	-1105.63
(-11.85)
	 
	 

	WearApp
	 
	12.41
(1261.96)
	 
	 
	 
	 
	 
	 
	 
	 

	WoodProd
	 
	 
	79.12
(6.1)
	 
	 
	 
	 
	 
	 
	 



Table 17: Scenario 3 – West Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	33.87
(6.71)
	 
	32.27
(3.05)
	 
	169.3
(11.06)
	161.96
(4.22)
	32.17
(13.74)
	 

	AirTran
	-127.13
(-100.79)
	-339.96
(-30.68)
	-11.75
(-9.47)
	-270.49
(-24.74)
	 
	 
	 
	-228.82
(-14.4)
	 
	-150.06
(-24.11)

	ChemProd
	 
	 
	72.42
(43.01)
	132.35
(12.28)
	 
	-103.42
(-48.86)
	 
	 
	-6.98
(-2.43)
	21.74
(33)

	Cnstrction
	36.76
(8.23)
	3.34
(13.57)
	 
	 
	 
	44.48
(2.33)
	 
	 
	 
	65.1
(6.42)

	Comm
	20.42
(1.93)
	6.79
(7.43)
	 
	 
	 
	 
	 
	 
	 
	 

	FerrMetals
	10.02
(11.91)
	8.47
(21.79)
	 
	 
	 
	 
	 
	 
	 
	26.14
(9.19)

	FoodProd
	 
	 
	 
	233.98
(3.86)
	54.3
(2.88)
	47.34
(27.77)
	 
	918.25
(26.74)
	29.57
(15.48)
	 

	Forestry
	 
	 
	 
	 
	-16.18
(-2.49)
	 
	 
	 
	 
	 

	gas
	 
	 
	 
	 
	 
	 
	563.61
(5.79)
	 
	 
	 

	Insurance
	7.86
(1.44)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	MachEqNec
	 
	8.72
(18.6)
	 
	 
	 
	 
	 
	 
	 
	 

	Metalsnec
	133.36
(8.03)
	277.13
(4.79)
	32.91
(2.58)
	251.18
(18)
	1863.14
(9.19)
	323.45
(2.42)
	217.53
(26.71)
	156.14
(4.63)
	16.39
(17.19)
	174.65
(9.19)

	MinProd
	-194.58
(-145.58)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Minrlsnec
	 
	10.37
(2.06)
	 
	 
	-19.98
(-1.5)
	279.62
(1.94)
	 
	164.5
(2.34)
	 
	 

	oil
	 
	 
	 
	 
	-181.48
(-1.89)
	 
	565.79
(1.12)
	 
	 
	 

	oil_pcts
	 
	 
	 
	-241.79
(-17.51)
	 
	 
	-22.89
(-13.56)
	 
	 
	 

	OilSeeds
	 
	-14.75
(-6.45)
	 
	 
	 
	 
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	113.48
(3.7)
	28.02
(6.18)
	87.6
(9.47)
	 
	 
	 

	OtherCrops
	 
	 
	 
	-272.46
(-2.41)
	-84.79
(-3.38)
	-21.3
(-23.03)
	 
	 
	 
	 

	PlantFibre
	-28.07
(-2.97)
	-46.46
(-5.9)
	-4.93
(-1.21)
	 
	 
	 
	 
	 
	 
	 

	PublicAdm
	 
	 
	53.61
(4.76)
	 
	 
	 
	 
	 
	8.82
(13.8)
	 

	RbPlsProd
	 
	 
	 
	360.81
(8.72)
	-71.38
(-47.35)
	 
	 
	 
	 
	 

	Sugar
	-11.19
(-35.71)
	 
	 
	 
	 
	 
	 
	-109.31
(-39.24)
	 
	-12.47
(-37.96)

	Trade
	 
	 
	 
	 
	59.28
(3.83)
	 
	 
	 
	 
	 

	TranEqu
	 
	 
	-16.24
(-25.25)
	 
	 
	 
	 
	165.09
(11.2)
	 
	-6.35
(-2.96)

	TranNec
	-63.02
(-34.56)
	-36.99
(-13.7)
	 
	-93.14
(-10)
	 
	 
	 
	 
	 
	 

	VegFruits
	 
	-27.89
(-5.47)
	-29.14
(-4.64)
	117.95
(2.34)
	 
	-30.04
(-3.94)
	 
	-101.75
(-5.72)
	 
	19.72
(7.09)

	VegOilFats
	 
	 
	 
	-151.43
(-21.89)
	-28.34
(-8.56)
	 
	-6.45
(-9.61)
	-741.18
(-43.23)
	 
	-40.94
(-23.1)

	WaterTran
	 
	 
	-15.29
(-5.26)
	 
	 
	-86.67
(-23.34)
	-46.41
(-4.23)
	-3316.6
(-35.55)
	 
	-59.61
(-28.48)

	WoodProd
	 
	 
	127.75
(9.85)
	 
	 
	 
	 
	 
	 
	 



Table 18: Scenario 4 – West Africa Total Export Changes
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	19.02
(3.77)
	 
	 
	 
	203.74
(13.31)
	84.4
(2.2)
	36.58
(15.62)
	 

	AirTran
	 
	-325.54
(-29.38)
	 
	-295.64
(-27.04)
	 
	 
	 
	-245.46
(-15.45)
	 
	-199.09
(-31.98)

	ChemProd
	 
	 
	64.25
(38.16)
	37.24
(3.46)
	 
	-74.11
(-35.01)
	 
	 
	-5.13
(-1.78)
	11.32
(17.19)

	CmpEleOpt
	 
	 
	 
	 
	 
	 
	 
	110.95
(74.78)
	 
	 

	Cnstrction
	 
	 
	 
	 
	 
	-45.37
(-2.38)
	 
	 
	 
	7.25
(0.71)

	Comm
	-201.93
(-19.11)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	 
	 
	 
	42.64
(2.26)
	47.65
(27.95)
	 
	710.22
(20.68)
	29.41
(15.4)
	 

	Forestry
	 
	 
	-32.74
(-2.83)
	 
	 
	 
	 
	 
	 
	 

	gas
	 
	 
	 
	 
	 
	4.72
(104.74)
	66.63
(0.68)
	 
	 
	 

	LetherProd
	 
	 
	 
	 
	 
	 
	 
	76.65
(96.27)
	 
	 

	MachEqNec
	 
	 
	12.63
(30.65)
	 
	 
	 
	 
	 
	 
	 

	Metalsnec
	-1193.15
(-71.88)
	-112.48
(-1.94)
	 
	152.13
(10.9)
	468.72
(2.31)
	 
	205.97
(25.29)
	 
	16.84
(17.66)
	-341.38
(-17.97)

	MinProd
	-193.13
(-144.49)
	 
	 
	 
	-25.33
(-8.65)
	 
	 
	 
	-3.74
(-6.46)
	 

	Minrlsnec
	 
	 
	 
	 
	-38.88
(-2.92)
	-72.49
(-0.5)
	 
	 
	 
	 

	oil
	 
	 
	-101.46
(-2.25)
	 
	-291.68
(-3.04)
	 
	-399.41
(-0.79)
	 
	 
	 

	oil_pcts
	 
	 
	 
	-260.41
(-18.86)
	 
	 
	-14.44
(-8.55)
	 
	 
	 

	OilSeeds
	 
	-12.5
(-5.47)
	 
	 
	 
	 
	 
	 
	 
	-53.28
(-15.75)

	OtherBus
	 
	 
	 
	 
	38.04
(1.24)
	8.84
(1.95)
	112.92
(12.2)
	 
	 
	 

	OtherCrops
	 
	 
	-21.33
(-2.1)
	-617.46
(-5.46)
	-146.11
(-5.83)
	 
	 
	 
	 
	 

	PlantFibre
	-150.17
(-15.86)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PublicAdm
	 
	 
	23.19
(2.06)
	 
	 
	 
	 
	 
	8.86
(13.86)
	 

	RbPlsProd
	 
	 
	 
	97.81
(2.36)
	 
	-53.79
(-35.69)
	 
	 
	 
	 

	Sugar
	 
	 
	 
	 
	 
	 
	 
	-118.33
(-42.48)
	 
	 

	Textiles
	3.24
(6.15)
	 
	 
	36.91
(18.25)
	 
	 
	 
	 
	 
	6.64
(15.82)

	Trade
	 
	 
	 
	 
	31.39
(2.03)
	3.24
(4.99)
	 
	 
	 
	 

	TranEqu
	 
	 
	-22.13
(-34.42)
	 
	 
	 
	 
	95.43
(6.47)
	 
	 

	TranNec
	 
	-38.73
(-14.35)
	 
	-120.85
(-12.97)
	 
	 
	 
	 
	7.67
(3.55)
	 

	VegFruits
	-224.02
(-18.11)
	 
	 
	258.22
(5.12)
	46.75
(3.75)
	17.6
(2.31)
	71.73
(21.25)
	-90.41
(-5.08)
	 
	 

	VegOilFats
	 
	-13.32
(-17.54)
	 
	-194.42
(-28.11)
	-42.53
(-12.84)
	 
	 
	-755.32
(-44.05)
	 
	-53.88
(-30.4)

	WaterTran
	 
	 
	-17.12
(-5.89)
	 
	 
	-60.32
(-16.25)
	-29.41
(-2.68)
	-3144.61
(-33.71)
	 
	-68.1
(-32.54)

	WearApp
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4.41
(12.57)

	WoodProd
	 
	 
	27.38
(2.11)
	 
	 
	 
	 
	 
	 
	 




Table 19: Scenario 1 – East and Central Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Mauritius
	Mozambique
	RoCA
	RoEA
	SCA
	Tanzania
	Uganda

	AccFoodSer
	 
	 
	 
	 
	 
	 
	 
	 
	3.08(0.19)
	 

	AirTran
	30.91(1.44)
	-20.4(-7.87)
	-9.73(-2.36)
	-6.95(-6.27)
	 
	-4.44
(-17.52)
	-12.57(-28.8)
	 
	-5.83(-8.06)
	 

	ChemProd
	 
	 
	-4.62(-7.43)
	 
	 
	-3.05
(-10.4)
	 
	 
	 
	 

	coal
	 
	 
	 
	15.62(1.59)
	 
	 
	 
	 
	 
	 

	electricity
	15.34(6.86)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	gas
	 
	 
	 
	 
	 
	33.55(68.34)
	 
	403.17(62.5)
	 
	 

	Mannec
	 
	 
	 
	 
	 
	 
	 
	 
	-5.85(-3.02)
	 

	Metalsnec
	 
	 
	 
	 
	26.44(0.56)
	9.38(0.74)
	 
	 
	 
	 

	Minrlsnec
	 
	 
	 
	 
	 
	 
	 
	7.27(0.61)
	 
	 

	oil
	 
	 
	 
	 
	 
	12.92(0.87)
	 
	136.86(1.54)
	 
	 

	OtherCrops
	8.61(0.3)
	 
	3.54(0.41)
	 
	 
	 
	 
	 
	 
	4.17(0.24)

	TranNec
	 
	 
	 
	-5.72(-6.18)
	-13.35
(-6.09)
	 
	-18.34(-25.07)
	-81.47(-10.66)
	 
	-3.07(-6.36)

	WaterTran
	 
	 
	-4.14(-1.06)
	 
	 
	-20.9
(-21.36)
	-17.74(-43.63)
	 
	 
	 



Table 20: Scenario 2 – East and Central Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Malawi
	Mauritius
	Mozambique
	RoCA
	RoEA
	Rwanda
	SCA
	Tanzania
	Uganda

	AccFoodSer
	 
	6.01(0.73)
	 
	 
	3.99(0.49)
	 
	 
	-5.58
(-9.39)
	 
	12.24
(1.35)
	9.62(0.6)
	5.86(0.44)

	AirTran
	28.78(1.34)
	-17.66(-6.81)
	-7.64(-1.85)
	 
	-5.88
(-5.31)
	 
	 
	 
	 
	 
	-5.5(-7.59)
	 

	BevTob
	 
	 
	 
	9.34(1.35)
	 
	3.35(0.43)
	 
	 
	 
	 
	6.05(0.9)
	 

	ChemProd
	 
	 
	-4.49(-7.22)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	coal
	 
	 
	 
	 
	 
	5.45(0.56)
	 
	 
	 
	 
	 
	 

	electricity
	14.63(6.54)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	11.18(3.45)
	 
	 
	4.44
(0.83)
	 
	 
	-10.97
(-9.37)
	 
	 
	3.51(1.09)
	 

	gas
	 
	 
	 
	 
	 
	 
	31.05
(63.26)
	 
	 
	-41.56
(-6.44)
	 
	 

	Mannec
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-4.7(-2.43)
	 

	Metalsnec
	 
	 
	 
	 
	 
	11.33(0.24)
	99.29
(7.79)
	 
	 
	 
	 
	 

	Minrlsnec
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-4.22
(-0.35)
	 
	 

	oil
	 
	 
	 
	 
	 
	 
	-34.71
(-2.34)
	 
	 
	165.07
(1.85)
	 
	 

	OilSeeds
	-3.21(-4.08)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	 
	 
	9.64
(3.3)
	-6.82
(-11.4)
	 
	 
	 
	 

	OtherCrops
	-54.64(-1.91)
	-46.14(-4.89)
	-44.02(-5.05)
	 
	 
	 
	 
	 
	-7.58(-10.45)
	 
	-3.59(-1.33)
	-37.64(-2.14)

	PublicAdm
	 
	 
	 
	 
	 
	 
	8.81
(4.8)
	 
	 
	 
	 
	 

	Realestate
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3.89
(1.31)
	 
	 

	Sugar
	 
	 
	 
	 
	10.93
(2.56)
	 
	 
	 
	 
	 
	 
	 

	TranEqu
	 
	 
	 
	 
	 
	 
	8.99
(29.92)
	 
	 
	 
	 
	 

	TranNec
	 
	 
	 
	 
	-6.18
(-6.68)
	-13.07(-5.96)
	 
	-20.1
(-27.47)
	 
	-70.29
(-9.2)
	 
	 

	VegFruits
	-4.14(-2.93)
	 
	-4.05(-2.97)
	 
	 
	 
	 
	 
	 
	3.14
(0.58)
	 
	 

	WaterTran
	 
	 
	 
	 
	 
	 
	-13.65
(-13.95)
	-15.64
(-38.47)
	 
	 
	 
	 

	WearApp
	 
	 
	14.19(1.8)
	 
	 
	 
	 
	 
	 
	 
	 
	 



Table 21: Scenario 3 – East and Central Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Malawi
	Mauritius
	Mozambique
	RoCA
	RoEA
	Rwanda
	SCA
	Tanzania
	Uganda

	AccFoodSer
	58.03
(5.58)
	28.85
(3.49)
	29.41(3.91)
	 
	12.95(1.58)
	 
	 
	6.21
(10.46)
	3.8
(2.4)
	17.48
(1.93)
	72.45(4.48)
	75.25(5.63)

	AirTran
	-363.92
(-16.91)
	-112.72
(-43.5)
	22.74(5.52)
	 
	-30.95(-27.93)
	-13.98(-38.75)
	-9.71
(-38.34)
	-16.59
(-38.02)
	 
	 
	-13.51(-18.67)
	-8.02(-64.11)

	AnimalProd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4.05
(3.36)
	 
	 

	BevTob
	 
	 
	 
	22.8
(3.29)
	 
	20.97(2.69)
	 
	 
	 
	 
	26.43(3.93)
	 

	ChemProd
	 
	 
	-5.18(-8.34)
	 
	 
	 
	-6.91
(-23.53)
	 
	 
	 
	 
	 

	coal
	 
	 
	 
	 
	 
	-11.71(-1.19)
	 
	 
	 
	 
	 
	 

	Comm
	 
	 
	 
	 
	 
	 
	8.44
(4.71)
	 
	 
	 
	 
	 

	electricity
	78.09
(34.91)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FinServ
	 
	 
	 
	 
	15.87(4.13)
	 
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	17.15
(5.29)
	12.95(2.32)
	 
	19.87(3.73)
	8.81(4.02)
	 
	12.53
(10.69)
	 
	 
	11.96(3.71)
	9.7(3.55)

	gas
	 
	 
	 
	 
	 
	10.78(251.6)
	 
	 
	 
	-366.29
(-56.79)
	 
	 

	LetherProd
	 
	4.8
(6.74)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	MachEqNec
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-17.15
(-17.25)
	 
	 

	Mannec
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-9.64(-4.97)
	 

	Metalsnec
	 
	 
	13.81(6.83)
	 
	-7.12(-13.62)
	-591.62(-12.43)
	134.77
(10.58)
	 
	 
	 
	15.55(10.06)
	5.31(7.55)

	MinProd
	-5.94
(-36.83)
	 
	-4.91(-328.98)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Minrlsnec
	 
	 
	 
	 
	 
	25.55(5.06)
	17.27
(4.6)
	 
	6.59
(5.35)
	61.03
(5.09)
	13.33(3.93)
	 

	oil
	 
	 
	 
	 
	 
	 
	-36.67
(-2.47)
	 
	 
	65.85
(0.74)
	 
	 

	OtherBus
	 
	 
	 
	 
	 
	 
	15.62
(5.35)
	3.26
(5.45)
	 
	 
	 
	 

	OtherCrops
	-47.87
(-1.67)
	-78.31
(-8.3)
	-46.48(-5.33)
	 
	 
	 
	 
	 
	-9.99
(-13.77)
	 
	 
	-71.67(-4.08)

	PublicAdm
	7.45
(4.25)
	6.88
(3.47)
	 
	 
	 
	 
	13.57
(7.39)
	 
	 
	 
	 
	 

	RbPlsProd
	 
	 
	 
	 
	 
	 
	-3.12
(-15.04)
	 
	 
	 
	 
	 

	Sugar
	 
	 
	 
	 
	22.64(5.31)
	5.77(3.83)
	 
	 
	 
	 
	 
	 

	TranEqu
	11.58
(4.62)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TranNec
	-8.47
(-7.91)
	 
	 
	-3.68
(-42.76)
	-20.34(-21.99)
	-56.22(-25.65)
	 
	-28.02
(-38.31)
	-4.27(-14.3)
	-897.3
(-117.47)
	 
	-26.99(-56.02)

	VegFruits
	-6.34
(-4.5)
	-18.72
(-5.53)
	-10.77(-7.87)
	 
	 
	 
	 
	 
	 
	-76.36
(-14.11)
	 
	 

	WaterTran
	 
	-59.95
(-31.57)
	 
	 
	-6.68(-17.34)
	-106.65(-27.25)
	-53.86
(-55.04)
	-28.99
(-71.31)
	 
	-21.01
(-43.07)
	 
	 

	WearApp
	17.16
(4.72)
	 
	42.1(5.34)
	 
	13.67(3.59)
	 
	 
	 
	 
	 
	 
	 



Table 22: Scenario 4 – East and Central Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Ethiopia
	Kenya
	Madagascar
	Malawi
	Mauritius
	Mozambique
	RoCA
	RoEA
	Rwanda
	SCA
	Tanzania
	Uganda

	AccFoodSer
	1870.6
(179.84)
	-150.1
(-18.18)
	-11.32(-1.51)
	 
	-25.34(-3.1)
	 
	 
	4.43
(7.46)
	-10.93
(-6.9)
	53.87
(5.94)
	-43.07(-2.67)
	-107.82(-8.06)

	AirTran
	1681.76
(78.13)
	-153.8
(-59.35)
	-22.91(-5.57)
	 
	-37.77(-34.09)
	-19.75(-54.75)
	-10.88
(-42.94)
	-17.41
(-39.91)
	 
	-7.61
(-27.84)
	-16.24(-22.45)
	 

	BevTob
	 
	 
	 
	-161.97(-23.4)
	 
	69(8.85)
	 
	 
	 
	 
	-16.9(-2.52)
	 

	ChemProd
	 
	 
	 
	 
	 
	 
	-6.85
(-23.33)
	 
	 
	 
	 
	 

	Comm
	 
	 
	 
	 
	 
	 
	5.55
(3.09)
	 
	 
	 
	 
	 

	electricity
	1240.33
(554.52)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FinServ
	 
	 
	 
	 
	-14.51(-3.77)
	 
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	-41.99
(-12.95)
	-7.88(-1.41)
	 
	 
	136.84(62.39)
	 
	8.24
(7.04)
	 
	 
	 
	-12.59(-4.61)

	gas
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-296.09
(-45.9)
	 
	 

	Mannec
	 
	 
	 
	 
	 
	144.74(64.26)
	 
	 
	 
	 
	-33.05(-17.05)
	 

	Metalsnec
	 
	 
	 
	 
	 
	-273.77(-5.75)
	107.58
(8.44)
	 
	 
	-4.21
(-13.22)
	 
	-17.7(-25.17)

	Minrlsnec
	 
	 
	 
	 
	 
	69.43(13.74)
	6.64
(1.77)
	 
	 
	39.07
(3.26)
	 
	 

	oil
	 
	 
	 
	 
	 
	 
	-51.84
(-3.49)
	 
	 
	273.97
(3.08)
	 
	 

	OtherBus
	 
	 
	 
	 
	 
	 
	10.13
(3.47)
	 
	 
	 
	 
	 

	OtherCrops
	4321.52
(150.94)
	-217.85
(-23.1)
	-73.71(-8.45)
	-39.65(-56.45)
	 
	 
	 
	 
	-19.14
(-26.39)
	 
	-42.3(-15.61)
	-253.19(-14.41)

	PublicAdm
	 
	 
	 
	 
	 
	 
	9.31
(5.07)
	 
	 
	 
	 
	 

	RbPlsProd
	 
	 
	 
	 
	 
	 
	-3.06
(-14.73)
	 
	 
	 
	 
	 

	Realestate
	 
	 
	 
	 
	 
	 
	 
	 
	 
	39.68
(13.32)
	 
	 

	Sugar
	 
	 
	 
	-13.2(-22.78)
	10.37(2.43)
	111.73(74.13)
	 
	 
	 
	 
	 
	 

	TranNec
	 
	 
	 
	-6.16(-71.52)
	-28.3(-30.6)
	-43.08(-19.66)
	 
	-29.22
(-39.95)
	-7.31
(-24.45)
	-444.05
(-58.13)
	 
	-34.48(-71.56)

	VegFruits
	261.87
(185.95)
	 
	 
	-5.27(-34.96)
	 
	 
	 
	 
	 
	24.78
(4.58)
	 
	 

	WaterTran
	 
	-84.13
(-44.31)
	 
	 
	 
	-136.13(-34.79)
	-53.14
(-54.29)
	-28.47
(-70.03)
	 
	-6.43
(-13.19)
	 
	 

	WearApp
	 
	 
	-8.14(-1.03)
	 
	-14.48(-3.8)
	 
	 
	 
	 
	 
	 
	 




Table 23: Scenario 1 – North Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	7.43(0.15)
	10.58(0.17)
	 
	 

	AirTran
	-42(-6.91)
	-99.04(-8.45)
	-64.59(-8.59)
	-131.88(-15.93)

	ChemProd
	-128.94(-2.72)
	13.87(0.86)
	-14.59(-7.92)
	 

	ElecEq
	 
	14(0.2)
	 
	 

	FerrMetals
	-206.72(-13.39)
	 
	-4.75(-4.12)
	 

	Gas
	-78.65(-32.13)
	 
	1002.78(8.74)
	 

	Metalsnec
	 
	-5.43(-1.28)
	 
	 

	MinProd
	 
	-10.42(-6.21)
	 
	-33.49(-39.49)

	MotVehPar
	 
	4.11(0.07)
	 
	 

	Oil
	56.4(0.63)
	 
	424.84(0.62)
	 

	oil_pcts
	13.45(1.67)
	 
	18.27(1.5)
	 

	OtherBus
	3.9(0.11)
	 
	 
	 

	TranNec
	-366.5(-6.92)
	-5.73(-4.25)
	-10.52(-6.6)
	-27.21(-25.23)

	VegFruits
	 
	-33.65(-0.85)
	 
	 

	WareSupp
	3.84(0.28)
	 
	 
	 

	WaterTran
	 
	 
	 
	-15.03(-47.14)

	WearApp
	 
	9.63(0.14)
	 
	-24.54(-0.69)



Table 24: Scenario 2 – North Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	 
	63.61(1.04)
	 
	28.25(2.38)

	AirTran
	 
	-89.13(-7.61)
	-66.38(-8.82)
	-126.81(-15.32)

	ChemProd
	-106.76(-2.26)
	 
	-16.04(-8.71)
	 

	CmpEleOpt
	 
	 
	 
	25.36(1.46)

	ElecEq
	13.08(1.36)
	139.5(2)
	 
	86.04(2.32)

	electricity
	 
	 
	 
	-6.86(-40.86)

	FerrMetals
	-214.86(-13.92)
	 
	-5.98(-5.18)
	 

	FoodProd
	 
	91.57(2.49)
	 
	 

	Gas
	-86.73(-35.43)
	 
	963.96(8.4)
	 

	LetherProd
	 
	 
	 
	33.07(3.97)

	Metalsnec
	 
	-6.22(-1.47)
	 
	 

	MinProd
	 
	-9.13(-5.44)
	 
	-33.23(-39.18)

	Minrlsnec
	 
	-18.89(-2.06)
	 
	 

	MotVehPar
	 
	48.44(0.86)
	 
	 

	Oil
	 
	 
	-635.38(-0.92)
	 

	oil_pcts
	13.69(1.7)
	 
	15.44(1.26)
	 

	TranNec
	-356.02(-6.72)
	-4.4(-3.26)
	-11.49(-7.21)
	-26.72(-24.77)

	VegFruits
	-132.58(-8.18)
	 
	 
	 

	WareSupp
	20.7(1.48)
	 
	 
	 

	WaterTran
	 
	 
	 
	-14.74(-46.22)

	WearApp
	 
	114.36(1.63)
	 
	43.75(1.22)



Table 25: Scenario 3 – North Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	217.56(4.53)
	148.04(2.42)
	17.53(6.23)
	50.4(4.24)

	AirTran
	-51.18(-8.42)
	-302.65(-25.83)
	-80.62(-10.72)
	-202.19(-24.42)

	ChemProd
	 
	 
	-21.33(-11.58)
	 

	ElecEq
	 
	109.05(1.56)
	 
	101.65(2.74)

	electricity
	 
	 
	 
	-13.17(-78.51)

	FerrMetals
	-396.67(-25.7)
	 
	 
	 

	Fishing
	 
	-27.75(-10.98)
	 
	 

	FoodProd
	 
	66.5(1.81)
	 
	 

	Gas
	436.34(178.27)
	 
	-409.75(-3.57)
	 

	Insurance
	 
	 
	24.79(5.24)
	 

	LetherProd
	 
	 
	 
	30.83(3.7)

	Metalsnec
	 
	-37.36(-8.8)
	26.43(8.66)
	 

	MinProd
	 
	-37.76(-22.5)
	 
	-81.74(-96.37)

	MotVehPar
	 
	143.71(2.56)
	 
	 

	Oil
	246.87(2.76)
	 
	-665.07(-0.96)
	 

	oil_pcts
	 
	 
	43.47(3.56)
	 

	OilSeeds
	-44.6(-19.58)
	 
	 
	 

	OtherBus
	141.7(3.88)
	 
	36.79(4.99)
	 

	TranNec
	-514.95(-9.72)
	 
	-11.19(-7.03)
	-46.78(-43.38)

	VegFruits
	-187.93(-11.6)
	-173.99(-4.37)
	 
	 

	VegOilFats
	 
	 
	 
	22.61(4.83)

	WaterTran
	 
	 
	 
	-26.14(-81.98)

	WearApp
	114.3(6.92)
	59.56(0.85)
	 
	65.78(1.84)



Table 26: Scenario 4 – North Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Egypt
	Morocco
	RoNA
	Tunisia

	AccFoodSer
	 
	-394.67(-6.45)
	16.96(6.03)
	 

	AirTran
	 
	-427.69(-36.5)
	-96.92(-12.88)
	-276.02(-33.34)

	ChemProd
	-389.54(-8.23)
	 
	-19.95(-10.83)
	 

	CmpEleOpt
	 
	 
	 
	-104.41(-6.02)

	ElecEq
	 
	-706.91(-10.12)
	 
	-139.13(-3.74)

	FerrMetals
	-527.16(-34.15)
	 
	 
	 

	Gas
	235.36(96.15)
	6.97(496.2)
	-212.88(-1.86)
	8.98(656.93)

	Insurance
	 
	 
	22.63(4.79)
	 

	Metalsnec
	 
	 
	19.89(6.51)
	 

	MinProd
	 
	 
	 
	-79.29(-93.48)

	Oil
	-297.24(-3.32)
	 
	-693.67(-1.01)
	 

	oil_pcts
	 
	 
	25.85(2.12)
	 

	OtherBus
	 
	 
	37.16(5.05)
	 

	TranNec
	-986.53(-18.62)
	 
	-10.07(-6.32)
	 

	VegFruits
	-125.58(-7.75)
	-477.25(-12)
	 
	 

	WearApp
	 
	-810.28(-11.57)
	 
	-157.26(-4.39)



Table 27: Scenario 1 – Southern Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	Namibia
	SouthAfrica
	Zambia
	Zimbabwe

	AirTran
	 
	-7.39(-15.72)
	-39.18(-10.83)
	 
	-6.03(-19.33)

	ChemProd
	 
	 
	-61.67(-4.55)
	 
	 

	Coal
	 
	 
	18.23(1.85)
	 
	 

	FerrMetals
	 
	 
	-193.94(-15.71)
	 
	 

	Metalsnec
	 
	9.36(0.84)
	-32.36(-1.11)
	4.42(0.76)
	 

	Minrlsnec
	14.93(0.34)
	 
	6.55(0.31)
	 
	 

	oil_pcts
	 
	 
	-48.82(-36.72)
	 
	 



Table 28: Scenario 2 – Southern Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	EswtLeso
	Namibia
	SouthAfrica
	Zimbabwe

	AccFoodSer
	-18.42(-4.95)
	 
	3.19(0.84)
	24.65(1.37)
	 

	AirTran
	 
	 
	-6.81(-14.48)
	 
	-3.53(-11.32)

	BevTob
	 
	 
	 
	 
	-5.82(-2.35)

	BovMeat
	-18.87(-78.42)
	 
	 
	 
	 

	ChemProd
	 
	-15.14(-44.09)
	 
	-46.93(-3.46)
	 

	CmpEleOpt
	 
	 
	 
	8.94(3.51)
	 

	Coal
	 
	 
	 
	6.68(0.68)
	 

	FerrMetals
	 
	 
	 
	-195.71(-15.85)
	 

	MachEqNec
	 
	 
	 
	33.57(2.47)
	 

	Metalsnec
	 
	 
	14.88(1.33)
	-65.3(-2.24)
	 

	Minrlsnec
	-72.75(-1.67)
	 
	-4.24(-0.66)
	 
	 

	MotVehPar
	 
	 
	 
	316.22(5.29)
	 

	oil_pcts
	 
	 
	 
	-49.01(-36.87)
	 

	OtherBus
	 
	-35.4(-31.9)
	 
	 
	 

	OtherCrops
	 
	 
	 
	 
	-5.73(-32.03)

	Sugar
	 
	-42.51(-34.12)
	 
	 
	-3.31(-4.82)

	VegFruits
	 
	-3.96(-57.29)
	-3.41(-7.89)
	-90.69(-5.8)
	-10.74(-10.04)



Table 29: Scenario 3 – Southern Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	EswtLeso
	Namibia
	SouthAfrica
	Zambia
	Zimbabwe

	AccFoodSer
	8.08(2.17)
	 
	-4.65(-1.23)
	 
	 
	 

	AirTran
	 
	 
	-20.84(-44.33)
	 
	 
	-40.39(-129.52)

	BovMeat
	-4.54(-18.85)
	 
	 
	 
	 
	 

	ChemProd
	 
	 
	 
	-497.84(-36.72)
	 
	 

	Coal
	 
	 
	 
	59.6(6.07)
	 
	 

	electricity
	 
	 
	 
	 
	 
	-15.44(-235.88)

	FerrMetals
	 
	 
	 
	-1015.29(-82.25)
	-3.49(-39.12)
	-6.12(-10.05)

	FoodProd
	 
	 
	-25.56(-4.54)
	 
	 
	 

	MachEqNec
	 
	 
	 
	-209.87(-15.47)
	 
	 

	Mannec
	10.36(3.78)
	 
	 
	 
	 
	 

	Metalsnec
	 
	 
	48.17(4.3)
	-461.44(-15.83)
	8.76(1.52)
	 

	Minrlsnec
	217.01(4.99)
	 
	25.82(4.02)
	97.57(4.54)
	 
	5.99(2.78)

	MotVehPar
	 
	 
	 
	-468.92(-7.84)
	 
	 

	OtherBus
	 
	3.05(2.75)
	 
	 
	 
	 

	OtherCrops
	 
	 
	 
	 
	-5.87(-21.18)
	 

	TranNec
	 
	 
	 
	-5.18(-33.11)
	-5.92(-80.53)
	 

	VegFruits
	 
	 
	 
	 
	 
	-6.78(-6.34)



Table 30: Scenario 4 – Southern Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Botswana
	EswtLeso
	Namibia
	SouthAfrica
	Zambia
	Zimbabwe

	AccFoodSer
	-8.33(-2.24)
	 
	-20.41(-5.38)
	242.38(13.51)
	-4.49(-3.77)
	-12.01(-11.37)

	AirTran
	 
	 
	-23.56(-50.11)
	-171.03(-47.27)
	 
	-42.5(-136.29)

	BovMeat
	-5.32(-22.09)
	 
	 
	 
	 
	 

	ChemProd
	 
	-4.43(-12.91)
	-3.87(-3.33)
	-149.86(-11.05)
	 
	 

	Coal
	 
	 
	 
	407.41(41.47)
	 
	 

	Comm
	 
	 
	 
	90.78(21.15)
	 
	 

	electricity
	 
	 
	 
	 
	 
	-16.86(-257.61)

	FerrMetals
	 
	 
	 
	-1043.6(-84.54)
	-3.31(-37.16)
	-12.35(-20.27)

	FoodProd
	 
	 
	-33.5(-5.94)
	 
	 
	 

	MachEqNec
	 
	 
	 
	358.82(26.44)
	 
	 

	Mannec
	3.09(1.13)
	 
	 
	 
	 
	 

	Metalsnec
	 
	 
	-14.18(-1.27)
	-129.07(-4.43)
	-19.66(-3.41)
	 

	MotVehPar
	 
	 
	 
	478.85(8)
	 
	 

	oil_pcts
	 
	 
	 
	-222.67(-167.52)
	 
	 

	OtherBus
	 
	-10.45(-9.42)
	 
	 
	 
	 

	OtherCrops
	 
	 
	 
	 
	-5.53(-19.93)
	 

	Sugar
	 
	-9.49(-7.61)
	 
	 
	 
	 

	TranNec
	 
	 
	 
	 
	-5.21(-33.31)
	 

	VegFruits
	 
	 
	 
	 
	 
	-11.44(-10.69)



Table 31: Scenario 1 – West Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AirTran
	-4.07
(-17.9)
	-19.79
(-10.39)
	 
	 
	 
	 
	 
	-45.48(-20.34)
	-3.43
(-67.86)
	-4.51
(-4.98)

	ChemProd
	 
	 
	 
	 
	 
	 
	-4.61(-22.27)
	-13.64(-2.39)
	 
	 

	electricity
	 
	 
	 
	 
	 
	 
	 
	-10.37(-27.85)
	 
	 

	FoodProd
	 
	 
	 
	-5.76(-0.15)
	 
	 
	 
	 
	 
	 

	Gas
	 
	 
	 
	 
	 
	 
	-379.02(-9.62)
	 
	 
	 

	Metalsnec
	 
	 
	 
	 
	 
	 
	-5.26(-5.7)
	 
	 
	 

	Minrlsnec
	 
	 
	 
	 
	 
	8.75
(0.49)
	 
	 
	 
	 

	Oil
	 
	 
	18.04
(0.82)
	12.6(1.07)
	21.25
(1.34)
	 
	168.72(1.37)
	 
	 
	 

	OtherCrops
	 
	 
	 
	4.2(0.07)
	 
	 
	 
	 
	 
	 

	RbPlsProd
	 
	 
	 
	 
	 
	 
	-7.97(-13.82)
	 
	 
	 

	TranNec
	 
	-6.49
(-5.78)
	 
	 
	 
	 
	 
	-21.06(-19.17)
	-6.95
(-52.83)
	 

	WareSupp
	 
	 
	 
	 
	 
	 
	 
	3.51(0.26)
	 
	 

	WaterTran
	 
	 
	 
	 
	 
	 
	-63.79(-32.67)
	-1214.26(-23.35)
	 
	 





Table 32: Scenario 2 – West Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	 
	 
	 
	 
	15.94
(1.16)
	-15.21(-18.78)
	 

	AirTran
	-3.77
(-16.6)
	-17.99
(-9.44)
	 
	 
	 
	 
	-42.96
(-19.22)
	-3.69(-72.95)
	 

	Cnstrction
	 
	 
	 
	 
	 
	 
	 
	 
	4.94
(1.57)

	Comm
	3.3
(1.15)
	 
	 
	 
	 
	 
	 
	 
	 

	electricity
	 
	 
	 
	 
	 
	 
	-9.81
(-26.34)
	 
	 

	FoodProd
	 
	 
	6.01
(1.73)
	60.38(1.55)
	14.66
(1.34)
	 
	14.3
(1.64)
	-11.31(-22.71)
	 

	Gas
	 
	 
	 
	 
	 
	-1885.01(-47.86)
	 
	 
	 

	Metalsnec
	 
	 
	9.19
(2.37)
	 
	4.04
(1.86)
	 
	 
	 
	 

	Minrlsnec
	 
	-8.72
(-1.77)
	 
	 
	 
	 
	-11.12
(-0.55)
	 
	 

	Oil
	 
	 
	-25.2
(-2.13)
	10.37(0.65)
	 
	134.79(1.1)
	 
	 
	 

	oil_pcts
	 
	 
	3.2
(3.26)
	 
	 
	 
	 
	 
	 

	OtherBus
	 
	 
	 
	 
	8.04
(1.52)
	-9.05(-2.38)
	 
	 
	 

	OtherCrops
	 
	 
	-38.68
(-5.31)
	-278.05(-4.7)
	-42.62
(-3.74)
	-30.22(-10.58)
	 
	 
	 

	PublicAdm
	 
	 
	 
	 
	 
	 
	7.74
(0.97)
	 
	 

	RbPlsProd
	 
	 
	 
	3.1(0.19)
	 
	-9.08(-15.75)
	 
	 
	 

	Trade
	 
	 
	 
	 
	4.25
(0.99)
	 
	 
	 
	 

	TranEqu
	 
	 
	 
	 
	 
	 
	61.78
(5.28)
	 
	 

	TranNec
	 
	-5.61
(-4.99)
	 
	-3.42(-1.6)
	 
	 
	-20.05
(-18.25)
	-8.55(-64.95)
	 

	VegFruits
	 
	 
	-7.88
(-1.38)
	-62.68(-5.83)
	-3.67
(-2.01)
	 
	 
	 
	 

	WareSupp
	 
	 
	 
	 
	 
	 
	22.08
(1.65)
	 
	 

	WaterTran
	 
	 
	 
	 
	 
	-62.39(-31.95)
	-1159.92
(-22.3)
	 
	3.51(3.87)



Table 33: Scenario 3 – West Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Region →
Sector↓
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	 
	 
	3.47(1.61)
	 
	22.11(8.3)
	41.89(3.04)
	9.65(11.92)
	 

	AirTran
	-28.43(-125.06)
	-89.95(-47.22)
	 
	-100.42
(-27.02)
	 
	 
	-5.16(-47.83)
	-81.53(-36.47)
	-6.28(-124.47)
	-31.59
(-34.92)

	Cnstrction
	3.01(4.25)
	 
	 
	 
	 
	4.73(0.96)
	 
	 
	 
	13.11
(4.17)

	Comm
	3.95(1.37)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	electricity
	 
	 
	 
	 
	-4.31(-37.25)
	 
	 
	-13.56(-36.44)
	 
	 

	FoodProd
	 
	 
	16.6(4.78)
	99.66
(2.56)
	5.7(0.52)
	 
	 
	 
	4.43(8.89)
	 

	gas
	 
	 
	 
	 
	 
	 
	-3272.21(-83.08)
	 
	 
	 

	LetherProd
	 
	 
	 
	 
	 
	 
	21.81(17.19)
	 
	 
	 

	Metalsnec
	 
	 
	-14.12(-3.65)
	7.08
(8.2)
	14.93(6.86)
	20.86(8.95)
	 
	 
	 
	 

	Minrlsnec
	 
	10.13(2.06)
	 
	 
	 
	91.04(5.11)
	 
	89.14(4.45)
	 
	 

	oil
	 
	 
	19.22(0.87)
	37.68
(3.19)
	-15.7(-0.99)
	 
	677.94(5.52)
	 
	 
	 

	oil_pcts
	 
	 
	 
	 
	 
	 
	-4.67(-52.26)
	 
	 
	 

	OtherBus
	 
	 
	8.41(4.3)
	 
	13.53(2.57)
	8.77(4.83)
	27.04(7.12)
	 
	 
	 

	OtherCrops
	 
	 
	-53.58(-7.36)
	-239.73
(-4.05)
	-70.47(-6.18)
	 
	20.92(7.32)
	-16.06(-11.02)
	 
	 

	PublicAdm
	 
	 
	10.37(4.62)
	5.02
(3.37)
	 
	 
	 
	42.9(5.37)
	 
	 

	RbPlsProd
	 
	 
	 
	38.83
(2.37)
	 
	 
	-4.04(-7.02)
	 
	 
	 

	Trade
	 
	 
	 
	 
	4.97(1.15)
	 
	 
	 
	 
	 

	TranEqu
	 
	 
	 
	 
	 
	 
	 
	99.63(8.52)
	 
	 

	TranNec
	 
	-29.8(-26.54)
	-4.65(-6.34)
	-47.06
(-22.07)
	-4.85(-4.09)
	 
	 
	-34.61(-31.5)
	-9.37(-71.24)
	 

	VegFruits
	 
	-6.14(-9.14)
	-30.43(-5.34)
	-57.94
(-5.39)
	-13.92(-7.63)
	 
	 
	 
	 
	 

	WareSupp
	 
	 
	 
	 
	 
	 
	 
	78.85(5.89)
	 
	 

	WaterTran
	 
	 
	-6.91(-11.62)
	-6.39
(-25.92)
	 
	 
	-76.37(-39.11)
	-2545.86
(-48.95)
	-3.15(-129.63)
	-27.43
(-30.19)

	WoodProd
	 
	 
	29.36(5.73)
	 
	 
	 
	 
	 
	 
	 



Table 34: Scenario 4 – West Africa Exports to EU
	 
	Absolute Change in million USD (% Change)

	Sector↓Region →
	Benin
	BurkinaFaso
	Cameroon
	CoteDIvoire
	Ghana
	Guinea
	Nigeria
	RoWA
	Senegal
	Togo

	AccFoodSer
	 
	 
	 
	 
	 
	 
	24.25(9.11)
	3.61
(0.26)
	10.28
(12.69)
	 

	AirTran
	-29.96
(-131.8)
	-92.23
(-48.42)
	 
	-119.13
(-32.06)
	 
	 
	-5.24(-48.54)
	-91.88
(-41.1)
	-6.4
(-126.85)
	-42.72
(-47.21)

	ChemProd
	 
	 
	 
	 
	 
	 
	-4.37(-21.08)
	-34.71
(-6.08)
	 
	 

	Cnstrction
	-9.35
(-13.21)
	 
	 
	 
	 
	 
	 
	 
	 
	-8.3
(-2.64)

	Comm
	-61.7
(-21.45)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FoodProd
	 
	 
	 
	-139.38
(-3.58)
	-8.55(-0.78)
	 
	10(10.41)
	 
	4.34
(8.73)
	 

	Gas
	 
	 
	 
	 
	 
	 
	-3533.92(-89.72)
	 
	 
	 

	Insurance
	-20.83
(-22.77)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	LetherProd
	 
	 
	 
	 
	 
	 
	23.07(18.19)
	 
	 
	 

	Metalsnec
	-18.23
(-76.35)
	 
	-36.87
(-9.53)
	 
	 
	5.07(2.17)
	 
	 
	 
	 

	Minrlsnec
	 
	-6.24
(-1.27)
	 
	 
	 
	17.17(0.96)
	 
	 
	 
	 

	Oil
	 
	 
	-32.04
(-1.45)
	4.47
(0.38)
	-30.7(-1.94)
	 
	388.04(3.16)
	 
	 
	 

	OilSeeds
	 
	 
	 
	 
	 
	 
	 
	 
	 
	32.28
(8.5)

	OtherBus
	 
	 
	 
	 
	 
	 
	32.28(8.5)
	 
	 
	 

	OtherCrops
	 
	 
	-86.35
(-11.86)
	-532.28
(-8.99)
	-126.61(-11.1)
	 
	 
	-26.25
(-18.01)
	 
	-16.22
(-34.88)

	PublicAdm
	 
	 
	 
	 
	 
	 
	 
	4.43
(0.55)
	 
	 

	RbPlsProd
	 
	 
	 
	-83.18
(-5.07)
	 
	 
	-4.36(-7.56)
	 
	 
	 

	TranEqu
	 
	 
	 
	 
	 
	 
	 
	35.71
(3.05)
	 
	 

	TranNec
	 
	-31.46
(-28.02)
	 
	-56.89
(-26.68)
	-8.62(-7.27)
	 
	 
	-38.58
(-35.12)
	-9.07
(-68.9)
	 

	VegFruits
	 
	-3.3
(-4.91)
	-9.53
(-1.67)
	 
	-8.41(-4.61)
	 
	 
	 
	 
	 

	WareSupp
	 
	 
	 
	 
	 
	 
	 
	12.7(0.95)
	 
	 

	WaterTran
	 
	 
	 
	 
	 
	 
	-72.67(-37.22)
	-2467.04
(-47.43)
	-3.2
(-131.73)
	-32.25
(-35.51)

	WoodProd
	 
	 
	-12.99
(-2.54)
	 
	 
	 
	 
	 
	 
	 



Table 35: Summary of top 5 positively and negatively impacted sectors for exports aggregated at African region
	Scenario 1 - CBAM $90

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	Gas
	824.59
	2.48
	
	WaterTran
	-1370.6
	-5.02

	LetherProd
	5.64
	0.1
	
	TranNec
	-601.47
	-2.08

	MotVehPar
	1.47
	0.01
	
	AirTran
	-520.55
	-1.54

	WoodProd
	0.33
	0.01
	
	FerrMetals
	-410.13
	-1.96

	Humanhsoc
	0.1
	~0
	
	ChemProd
	-231.37
	-0.48

	Scenario 2 - AfCFTA + CBAM $90

	Positively impacted
	
	Negatively impacted

	Sector

	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	Metalsnec
	9170.18
	4.84
	
	VegOilFats
	-1165.05
	-13.63

	BovMeat
	4929.74
	315.35
	
	WaterTran
	-714.26
	-2.61

	FoodProd
	4506.95
	12.13
	
	Sugar
	-264.96
	-4.07

	ChemProd
	4354.45
	9.11
	
	CerGrains
	-118.61
	-5.25

	CmpEleOpt
	3994.87
	36.88
	
	ProcRice
	-56.95
	-14.01

	Scenario 3 - UnCon. NDC + AfCFTA + CBAM $90

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	FoodProd
	3617.16
	9.74
	
	FerrMetals
	-6185.85
	-29.52

	Gas
	3590.71
	10.81
	
	AirTran
	-5294.96
	-15.67

	AccFoodSer
	3219.22
	3.86
	
	WaterTran
	-4682.48
	-17.14

	WearApp
	1887.15
	7.07
	
	TranNec
	-3998.5
	-13.8

	CmpEleOpt
	1865.7
	17.22
	
	oil_pcts
	-3969.43
	-30.55

	Scenario 4 - UnCon. NDC + AfCFTA + CBAM $90 + Emission Trading

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	OtherCrops
	8571.33
	23.84
	
	FerrMetals
	-6617.18
	-31.57

	AccFoodSer
	7272.86
	8.72
	
	WaterTran
	-4494.72
	-16.45

	OilSeeds
	4769.86
	58.79
	
	oil_pcts
	-4418.4
	-34.01

	Coal
	4470.63
	18.87
	
	TranNec
	-2934.32
	-10.13

	electricity
	3911.24
	45.71
	
	oil
	-2423.19
	-0.61


The aggregate impact on total exports of Africa region is shown in table 35. In scenario 1 (CBAM of $90 per tonne of carbon), natural gas, leather production & motor vehicle production grow by $824 million, $5 million and $1.47 million respectively. On the other hand in this scenario, water transportation, miscellaneous transportation activities, and air transportation record a decline of $1.3 billion, $600 million and $520 million respectively.
Under scenario 2(CBAM of $90 per tonne of carbon emissions + AfCTA customs pact), sectors like Chemical products and computer/electronic equipment also expand sharply, increasing by $4.35 billion and $3.99 billion. Furthermore, precious metals, bovine meat, and food products see significant growth, rising by $9.17 billion, $4.93 billion, and $4.51 billion respectively. Conversely, vegetable oils and fats, water transportation, and sugar decline by $1.17 billion, $714 million, and $265 million.
Under scenario 3(Unconditional NDC + AfCFTA + CBAM $90), the scenario that demonstrates the most positive results, food products, natural gas, and accommodation/food services witness gains of $3.62 billion, $3.59 billion, and $3.22 billion. Similarly, manufacturing of apparel and computer/electronic equipment also rise by $1.89 billion and $1.87 billion. However, ferrous metals, air transportation, and water transportation suffer steep declines of $6.19 billion, $5.29 billion, and $4.68 billion.
Under the fourth scenario (full implementation of unconditional NDC + AfCFTA + CBAM $90 + Emission Trading), sectors like Other crops, accommodation/food services, and oil seeds surge by $8.57 billion, $7.27 billion, and $4.77 billion. Coal and electricity production also grow substantially, increasing by $4.47 billion and $3.91 billion. On the other hand, sectors like ferrous metals, water transportation, and petroleum/coal products contract sharply, falling by $6.62 billion, $4.49 billion, and $4.42 billion respectively.
Table 36: Summary of top 5 positively and negatively impacted sectors for exports to EU aggregated at African region
	Scenario 1 - CBAM $90

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	Gas
	984.85
	6.02
	
	WaterTran
	-1366.7
	-20.47

	Oil
	854.97
	0.8
	
	TranNec
	-597.18
	-7.55

	Minrlsnec
	38.99
	0.25
	
	AirTran
	-506.49
	-6.4

	Coal
	33.85
	1.72
	
	FerrMetals
	-408.41
	-13.08

	AccFoodSer
	30.44
	0.12
	
	ChemProd
	-225.19
	-2.46

	Scenario 2 - AfCFTA + CBAM $90

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	MotVehPar
	379.7
	3.06
	
	WaterTran
	-1286.91
	-19.27

	ElecEq
	238.1
	2.02
	
	Gas
	-1016.13
	-6.21

	FoodProd
	197.71
	1.33
	
	OtherCrops
	-606.53
	-3.87

	WearApp
	172.43
	1.24
	
	TranNec
	-570.72
	-7.21

	AccFoodSer
	126.64
	0.5
	
	AirTran
	-459.87
	-5.81

	Scenario 3 - UnCon. NDC + AfCFTA + CBAM $90

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	Minrlsnec
	670.63
	4.28
	
	gas
	-3578.95
	-21.88

	AccFoodSer
	659.49
	2.62
	
	WaterTran
	-3044.35
	-45.59

	Oil
	321.44
	0.3
	
	TranNec
	-1872.73
	-23.67

	WearApp
	311.75
	2.24
	
	AirTran
	-1791.35
	-22.63

	FoodProd
	276.65
	1.86
	
	FerrMetals
	-1422.15
	-45.54

	Scenario 4 - UnCon. NDC + AfCFTA + CBAM $90 + Emission Trading

	Positively impacted
	
	Negatively impacted

	Sector
	Abs Change (in million USD)
	% Change
	
	Sector
	Abs Change (in million USD)
	% Change

	OtherCrops
	2813.23
	17.96
	
	gas
	-3762.77
	-23.01

	AccFoodSer
	1308.45
	5.21
	
	WaterTran
	-2998.39
	-44.9

	electricity
	1095.32
	304.16
	
	TranNec
	-1797.09
	-22.71

	coal
	473.39
	24.08
	
	FerrMetals
	-1601.48
	-51.28

	MachEqNec
	298.33
	12.39
	
	ElecEq
	-908.36
	-7.7



The aggregate impact on exports to EU of Africa region is shown in table 36. In scenario 1 (CBAM of $90), Africa's exports to EU of natural gas, oil and minerals grow by $984 million (6% growth in natural gas exports), $854 million and $33 million respectively. On the other hand in this scenario, Africa's exports to EU with respect to water transportation, miscellaneous transportation activities, and air transportation record a decline of $1.3 billion, $597 million and $506 million respectively.
In Scenario 2 (AfCFTA + CBAM $90), Africa's exports to the EU of motor vehicle parts increase by $3.06 billion, $379 million, and $238 million respectively. Additionally, food products and wearing apparel show smaller gains. On the other hand, water transportation experiences a significant decline of $1.28 billion, followed by miscellaneous transportation activities and air transportation, which decline by $1.01 billion and $723 million respectively.
In Scenario 3 (Unconditional NDC + AfCFTA + CBAM $90), Africa's exports to the EU of minerals grow by $4.28 billion, $670 million, and $659 million respectively, with oil and wearing apparel also posting gains. However, natural gas exports to the EU see a notable decline of $3.57 billion, alongside air transportation, which drops substantially by $3.04 billion, $1.42 billion, and $1.42 billion respectively.
In Scenario 4 (Unconditional NDC + AfCFTA + CBAM $90 + Emission Trading), Africa's exports to the EU of other crops increase by $17.96 billion, $2.81 billion, and $1.09 billion respectively. Accommodation and food services also grow by $5.21 billion. However, exports related to electrical equipment contract significantly, showing a decline of $3.76 billion, $2.99 billion, and $1.6 billion respectively.
While analysing these numbers, some sectors appear to show substantial volatility in all four scenarios. For instance, natural gas exports to EU swings wildly across scenarios, with natural gas exports to EU rising under scenario 1 by 6%. On other hand, natural gas exports to EU decline in scenario 3 (Unconditional NDC + AfCFTA + CBAM $90) by whopping 21%, probably owing to higher intra-African gas exports substituting for EU-related gas exports. Additionally unconditional compliance of NDCs in African countries in scenario 3 possibly drives domestic African demand for natural gas which is net net less carbon intensive. 
Similarly, scenario 4, shows extreme volatility in growth and declines with electricity exports to EU rising by 304% in distinct contrast to ferrous metals exports to EU, that record a decline of 51%.   
In essence, the imposition of carbon taxes in EU, restructures the type of goods exported to EU from Africa and drive the African exports of products that are not carbon intensive such as agro products while pushing down the exports that are carbon intensive such as ferrous metal production and natural gas. 
CONCLUSION
This study investigates the impact of CBAM on African countries and analyses its impact when implemented in tandem with AfCFTA and NDCs of these countries. Four scenarios were analysed in order to study the impact of CBAM, AfCFTA, NDCs and emission trading. A comparison is drawn between the different scenarios to determine the relative impact.
The study finds that GDP is negatively impacted for the African region as a whole on account of CBAM but this can be mitigated with AfCFTA. AfCFTA not only seems to absorb the negative effect of CBAM but also seems to have a larger positive effect on GDP.  Total exports and output of the African region decreased on account of CBAM. There appears to be a trade diversion from EU to African countries on account of the simultaneous implementation of CBAM and AfCFTA. 
The study finds that the magnitude of the impact due to unconditional NDCs seems to be more than that due to CBAM.  AfCFTA is mitigating the negative impact arising out of this with GDP, output as well as total exports showing a positive increase. The total exports decrease when NDCs and CBAM are implemented simultaneously with exports to EU alone increasing. AfCFTA seems to have a negative impact on exports to EU indicating trade diversion that may be happening. Emission trading seems to have a positive effect on total exports with exports to rest of the world increasing the most. Overall emission trading seems to benefit Africa region as a whole,
The magnitude of change, the number of sectors as well as the regions that are expected to witness larger changes increase with the addition of incremental policy measures. The number of regions as well as the number of sectors showing large changes is the least when CBAM alone is implemented.
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Annex: Methodology
Figure 1: Simplified view of the Accounting Structure of the GTAP model
[image: Diagram
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GTAP-E, used for this analysis and which build on GTAP standard, is an energy environmental version which incorporate energy substitution. It also accounts for CO2 and non-CO2 emissions from the combustion of fossil fuels and a mechanism for international emissions trade. Energy commodities in the GTAP model include coal, oil, gas, petroleum and coal products, and electricity. While in the standard GTAP model they are treated as intermediate commodities and the substitution parameters between these sectors are preset to zero (see Figure 3.2), the GTAP-E model accounts for inter-fuel substitution and fuel-factor substitution in the production structure (see Figure 3.3). 
Figure 2: Standard GTAP production structure
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Source: Burniaux and Truong (2002)
Also, the standard GTAP model does not allow for substitution between intermediate goods and factor endowments. Whereas, in the GTAP-E model, all the energy commodities mentioned above are taken away from the intermediate inputs and incorporated into the value-added nest (see Figure 3.3). 
Figure 3: GTAP-E production structure
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Source: Burniaux and Truong (2002)
The energy commodities i.e., coal, oil, gas, petroleum and coal products, and electricity are brought under electricity and non-electricity categories. The non-electricity is further disaggregated and grouped into coal and non-coal commodities. So, non-coal commodities include gas, oil, and petroleum products. 
Figure 4: Capital-energy composite structure in GTAP-E model
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Source: Burniaux and Truong (2002)
Building on the various studies on NTMs, this note tries to explain a novel methodology to analyse the impact of a reduction in NTMs using a CGE approach. NTMs have a trade restricting or cost raising effect called the protection effect, among other demand or supply shifting effects, for assessing which CGE models are primarily used. The most common way of measuring NTMs is by way of estimating Ad Valorem Equivalents, the part of the difference between world and domestic prices not explained by tariffs. These AVEs can be introduced in CGE models by two ways: by introducing them as tariff equivalents on the export side (export tax equivalents) or as iceberg costs (non-revenue generating price wedges). 
In his 2012 paper, Novy developed a measure of international trade costs which is micro-founded and infers bilateral relative to domestic trade costs indirectly from trade data based on the gravity equation. The framework as developed is derived from the well-known Anderson and van Wincoop (2003) model whose key element is the exogenous bilateral trade costs. When a good is shipped from country i to j bilateral variable transportation costs and other variable trade barriers drive up the cost of each unit shipped. As a result of trade costs, goods prices differ across countries. Specifically, as  is the net supply price of the goods originating in country I, then  is the price of the goods faced by consumers of country j where   is the gross bilateral trade cost factor (one plus the tariff equivalent).
This framework allowed Anderson and van Wincoop to derive a micro founded gravity equation with trade costs:
                                                             (1)
Where xij denotes nominal exports from i to j, yi is nominal income of country i and yW is world income. is the elasticity of substitution across goods.  and P are country i and j’s price indices. The model implies all things being equal, big nations will trade more among them. This Gravity Equation contains the product of outward multilateral resistance of another country, . It is thus useful to multiply  with the corresponding gravity equation of the opposite direction , to obtain a bidirectional gravity equation that contains both countries’ outward and inward multilateral resistance variables:
                                                               (2)

Now the initial Gravity equation (1) can be used to solve:


                                                            (3)

Now, upon using (2) in (3)
                                                          (4)
As shipping cost between i and j can be asymmetric and as domestic trade cost can differ across countries, it is useful to take the geometric mean of the barriers in both the direction. It is also useful to deduct one to get an expression for the tariff equivalent. Novy (2011) denoted the resulting trade cost measure as  .
                                               (5)

Where  is bilateral trade cost relative to domestic trade costs. All the variables mentioned herein are available in GTAP at sectoral level, and therefore for the first time, we can extend this Novy method to sectoral level. From this, we shall subtract the tariffs and transportation costs, for which we have data available readily in GTAP. 
In short, Novy (2012) derives an analytical solution for NTBs. This method does not rely on any particular trade cost function and it does not impose trade cost symmetry. Instead, trade costs are inferred from trade data that are readily observable. Intuitively, this method makes use of the insight that a change in bilateral trade barriers does not only affect international trade but also intranational trade. For example, suppose that a country A’s trade barriers with all other countries fall. In that case, some of the goods and services that country A used to consume domestically, i.e., intranationally, are now shipped and exported to foreign countries. It is therefore not only the extent of international trade that depends on trade barriers with the rest of the world but also the extent of intranational trade.
From the initial NTBs data incorporated into GTAP based on the assumptions above, we are able to calibrate the data to contain these NTBs; for model simulations, we develop a variable within the GTAP framework that works quite like a tariff but does not add to the tariff revenue unlike the usual tariff variable in the model. This is shocked to various extents based on the scenarios defined in the model. Furthermore, we assume that only 25% of the AVEs of NTBs assumed are actionable NTMs. This assumption is consistent with the general conclusion obtained from the Berden et al. (2009) survey of NTBs goods and services, that 50% could in principle be removed i.e., that they were “actionable”; and the Francois et al. (2013) assessment that an ambitious FTA could reduce trans-Atlantic barriers by 50% of actionable barriers (i.e., by 25% of the total observed barriers). 


APPENDIX
Regional Aggregation Details*
	GTAP Region Code
	Aggregated Region
	
	GTAP Region Code
	Aggregated Region
	
	GTAP Region Code
	Aggregated Region

	ben
	Benin
	
	rou
	EU
	
	xac
	SCA

	bwa
	Botswana
	
	svk
	EU
	
	sen
	Senegal

	bfa
	BurkinaFaso
	
	svn
	EU
	
	zaf
	SouthAfrica

	cmr
	Cameroon
	
	esp
	EU
	
	tza
	Tanzania

	chn
	China
	
	swe
	EU
	
	tgo
	Togo

	civ
	CoteDIvoire
	
	gha
	Ghana
	
	tun
	Tunisia

	egy
	Egypt
	
	gin
	Guinea
	
	tur
	Turkey

	swz
	EswtLeso
	
	ind
	India
	
	uga
	Uganda

	eth
	Ethiopia
	
	jpn
	Japan
	
	usa
	USA

	aut
	EU
	
	ken
	Kenya
	
	zmb
	Zambia

	bel
	EU
	
	mdg
	Madagascar
	
	zwe
	Zimbabwe

	bgr
	EU
	
	mwi
	Malawi
	
	
	

	hrv
	EU
	
	mus
	Mauritius
	
	
	

	cyp
	EU
	
	mar
	Morocco
	
	
	

	cze
	EU
	
	moz
	Mozambique
	
	
	

	dnk
	EU
	
	nam
	Namibia
	
	
	

	est
	EU
	
	nga
	Nigeria
	
	
	

	fin
	EU
	
	caf
	RoCA
	
	
	

	fra
	EU
	
	tcd
	RoCA
	
	
	

	deu
	EU
	
	cog
	RoCA
	
	
	

	grc
	EU
	
	cod
	RoCA
	
	
	

	hun
	EU
	
	gnq
	RoCA
	
	
	

	irl
	EU
	
	gab
	RoCA
	
	
	

	ita
	EU
	
	com
	RoEA
	
	
	

	lva
	EU
	
	sdn
	RoEA
	
	
	

	ltu
	EU
	
	xec
	RoEA
	
	
	

	lux
	EU
	
	xnf
	RoNA
	
	
	

	mlt
	EU
	
	mli
	RoWA
	
	
	

	nld
	EU
	
	ner
	RoWA
	
	
	

	pol
	EU
	
	xwf
	RoWA
	
	
	

	prt
	EU
	
	rwa
	Rwanda
	
	
	



* All other GTAP regions have been aggregated into ROW (Rest of the World)


GTAP Sectors and their description
	GTAP Sector
	Description
	
	GTAP Sector
	Description

	Paddy
	Paddy rice
	
	BasPharma
	Basic pharmaceutical products

	Wheat
	Wheat
	
	RbPlsProd
	Rubber and plastic products

	CerGrains
	Cereal grains nec
	
	MinProd
	Mineral products nec

	VegFruits
	Vegetables, fruit, nuts
	
	FerrMetals
	Ferrous metals

	OilSeeds
	Oil seeds
	
	Metalsnec
	Metals nec

	CaneBeet
	Sugar cane, sugar beet
	
	MetalProd
	Metal products

	PlantFibre
	Plant-based fibers
	
	CmpEleOpt
	Computer, electronic and optic

	OtherCrops
	Crops nec
	
	ElecEq
	Electrical equipment

	Bovine
	Bovine cattle, sheep and goats
	
	MachEqNec
	Machinery and equipment nec

	AnimalProd
	Animal products nec
	
	MotVehPar
	Motor vehicles and parts

	Rawmilk
	Raw milk
	
	TranEqu
	Transport equipment nec

	WoolSilk
	Wool, silk-worm cocoons
	
	Mannec
	Manufactures nec

	Forestry
	Forestry
	
	electricity
	Electricity

	Fishing
	Fishing
	
	gas
	Gas manufacture, distribution

	coal
	Coal
	
	Water
	Water

	oil
	Oil
	
	Cnstrction
	Construction

	gas
	Gas
	
	Trade
	Trade

	Minrlsnec
	Minerals nec
	
	AccFoodSer
	Accommodation, Food and servic

	BovMeat
	Bovine meat products
	
	TranNec
	Transport nec

	MeatProd
	Meat products nec
	
	WaterTran
	Water transport

	VegOilFats
	Vegetable oils and fats
	
	AirTran
	Air transport

	DairyProd
	Dairy products
	
	WareSupp
	Warehousing and support activi

	ProcRice
	Processed rice
	
	Comm
	Communication

	Sugar
	Sugar
	
	FinServ
	Financial services nec

	FoodProd
	Food products nec
	
	Insurance
	Insurance

	BevTob
	Beverages and tobacco products
	
	Realestate
	Real estate activities

	Textiles
	Textiles
	
	OtherBus
	Business services nec

	WearApp
	Wearing apparel
	
	RecOthSer
	Recreational and other service

	LetherProd
	Leather products
	
	PublicAdm
	Public Administration and defe

	WoodProd
	Wood products
	
	Education
	Education

	PaperProd
	Paper products, publishing
	
	Humanhsoc
	Human health and social work a

	oil_pcts
	Petroleum, coal products
	
	Dwellings
	Dwellings

	ChemProd
	Chemical products
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Figure 15 Standard GTAP Production Structure
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Figure 16 GTAP-E Production Structure

Output
c-0
Value-added-Energy All other inputs
(Including energy inputs) (Excluding energy inputs but
including energy feedstock)
Ouae
Op
Natural ~ Lan Labor Capital-Energy Domestic Foreign
Resource Composite
OLAB Ou
Skille Uskilled

Region 1 ... Regionr





image4.png
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