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Introduction
Africa‘s trade integration has been considered for a decade as a priority strategy for the economic development of the continent. In July 2019, the African heads of state launched the African Continental Free Trade Area (AfCFTA) in Niamey (Niger). This trade reform began on January 1, 2021.
From an economic point of view, this initiative is justified. First, the costs of intra-African trade are particularly high, not only customs duties and non-tariff measures, but also costs related to customs procedures, transport and communication infrastructure, insurance and credit, foreign exchange risk management, security, administrative harassment and corruption.[footnoteRef:1] Second, the level of intra-African trade as a share of total trade appears low and, more importantly, has not increased in the last 15 years. In this regard, Figure 1 shows the evolution of the share of intra-African agricultural exports and imports in total exports and imports between 2005 and 2020: it shows no significant progression. [1:  See Bouët, Cosnard, and Laborde (2017) and Bouët et al. (2021).] 
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Third, another justification for the AfCFTA is in the product structure of African trade. Extra-African exports, especially in the agricultural sector, are mainly unprocessed exports and African imports from the rest of the world are mainly semi-processed or processed imports. However, intra-African trade, particularly in the agricultural and food sectors, shows a growing trend toward trade in processed products and the emergence of regional value chains.[footnoteRef:2] Therefore it can be argued that the continental trade intregration will increase production and exports of high-value added products in Africa.  [2:  To justify the assertions in this paragraph, see Dedehouanou, Dimaranan and Laborde (2019), ou Bouët and Sall (2021). ] 

Fourth, the creation of a continent-wide free trade area can finally give competitive African producers better access to a market that is larger than a country or a Regional Economic Community and growing rapidly due to demographics and economic activity. At the same time, it can improve African households' access to cheaper products and more variety.  
Initial assessments of the impact of this trade agreement have concluded positively on the benefits of this reform, especially if the negotiations focus on non-tariff measures, services, and trade facilitation: Section 3 of this chapter thus compares studies conducted on this topic by the World Bank, UNECA in collaboration with CEPII, IFPRI, and the JRC.[footnoteRef:3] This literature review gives an optimistic view of the potential of the AfCFTA in terms of trade creation and contribution to economic activity and African households’ welfare.  [3:  UNECA is the United Nations Economic Commission for Africa (Addis-Abbaba); CEPII is the Centre d’Etudes Prospectives et d’Informations Internationales (Paris); IFPRI is the International Food Policy Research Institute (Washington DC); JRC is the Joint Research Centre (Bruxelles).] 

However, these assessments do not take into account a key feature of African trade, particularly agricultural trade: the importance of informal trade. There are several definitions of informal trade (see Section 4) or forms of informal trade, depending on whether it is carried out by the informal sector or is not registered by customs authorities. An important feature of informal trade is that it is generally not recorded in customs statistics.[footnoteRef:4] Thus, the assessments of the AfCFTA to date are based on trade data that significantly underestimate trade between African countries: according to Gaarder, Luke, and Sommer (2021), informal trade accounts for between 7 percent and 16 percent of official intra-African trade flows, and between 30 percent and 72 percent of official trade between neighboring countries. According to this "preliminary estimate," the underestimation of intra-African trade by official databases is significant.  [4:  Let us note that initiatives have been launched to systematically correct the mistakes of the COMTRADE database, like the AATM database which is the reference of this report and the BACI database at CEPII. ] 

Yet the consequences of a trade agreement, or more generally of a reduction in trading costs, depend on the initial size of trade. We can identify two channels through which this underestimation can play a role in assessing the impact of a trade agreement. 
First, a size effect is clearly at play. Arnaud Costinot and Andrés Rodriguez-Clare (2014) show that the benefit (welfare for economists) that a nation derives from a variation in international trade costs depends on the variation in the share of national expenditure on local products and the elasticity of trade with respect to trading costs. For the same variation in trading costs, this variation in the share of national expenditure on local products will be smaller for a large country or for a country that initially trades little.[footnoteRef:5] If intra-African trade is higher than initially expected, the share of domestic spending on local products is automatically lower, and the change in this share for some reduction in trade costs should be higher, which should therefore lead to the conclusion of larger trade-generating and welfare-enhancing effects of the AfCFTA.  [5:  See also Fontagné, Guimbard, and Orefice, 2019] 

Second, there is also a trade structure effect. Indeed, informal trade in Africa is essentially between neighboring countries. Generally in Africa, neighboring countries belong to the same Regional Economic Community (REC): there are 212 country contiguities on the African continent, and among these 212 pairs of contiguous countries, 160 belong to the same REC, i.e. 75.5% of cases.[footnoteRef:6] Informal trade in Africa takes many forms. It can take the form of individuals crossing a border with small quantities that customs officials tolerate without registering; it is then trade between bordering countries that can take place between countries belonging to the same REC (for example, between Uganda and Kenya as recorded by UBOS at the Busia border post - see https://www.ubos.org/explore-statistics/10/) or not belonging to the same REC (for example, between Uganda and the DR Congo as recorded by UBOS at the Goli border post – see same website). Another illustration comes from West Africa, where a significant portion of trade between ECOWAS countries is not recorded by customs officials because it is not subject to tax collection, whether it is carried out in small quantities by individuals in the informal sector or by trucks of formal sector companies. However, in the same region, a significant portion of trade between Benin and Nigeria is smuggled through border crossings without customs officers, simply because Nigeria does not comply with ECOWAS obligations and levies duties on its imports from Benin or imposes import bans. This pattern of informal trade is important to the subject of this study because either the data correction will add trade on borders that impose costs on trade in the form of tariffs or non-tariff measures and the implementation of the AfCFTA will likely find even larger welfare and activity gains, or it will add trade on borders between countries that are already trading freely and the effect will be indeterminate.  [6:  These statistics have been obtained through calculation operated on CEPII data coming from geo_cepii.xlsx and dist_cepii.xls (http://www.cepii.fr/CEPII/fr/) and Mario Larch’s database on regional trade agreements for 2019 (RTA-Data (uni-bayreuth.de)). ] 

Our study also seeks to consider the impact of the AfCFTA on the share of trade that is informal. This why we propose a modelling of traders’ decision between formal and informal channels. In Africa like elsewhere, traders make a trade-off between declaring trade and incurring costs or not declaring trade and incurring fewer costs while taking a risk. Reducing the costs of trade can be expected to reduce the share of trade that is informal, but it may not eliminate it. By modeling the decision to use the formal or informal trade channel, it is possible to show an additional positive effect of the agreement on government revenues (customs duties remain after the agreement, but because they are reduced, informal traders formalize their operations and the amount of customs duties can augment), and an additional positive effect on the welfare of traders (they take less risk) or consumers (health standards are more respected). 
Our objective here is to assess the potential trade and economic consequences of the AfCFTA by modeling African informal trade and incorporating estimates of its importance in the data that underlie this estimation. We use a dynamic multi-sectoral computable general equilibrium model for this purpose: MIRAGRODEP. Trade data augmentation is done using initiatives that measure informal trade, such as the Interstate Committee for Drought Control in the Sahel in West Africa. 
Section 2 presents the status of the AfCFTA. In Section 3, we review the literature on previous evaluations of the AfCFTA. In section 4, we show the importance of informal trade in Africa based on several ongoing and past initiatives. The MIRAGRODEP model is presented in Section 5. Section 6 presents the results of this evaluation and compares them to previous evaluations. Section 7 concludes.
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1. Global perspective on the AfCFTA
The AfCFTA is a very ambitious project which aims at creating one of the largest free trade areas in the world. The Agreement establishing the AfCFTA comes with a series of protocols and annexes (Figure 1) and consists of three phases. Phase I negotiations cover trade in goods, trade in services, and the procedures of dispute settlement. Phase II include investment, competition policy and intellectual property rights and phase III will be conducted on e-commerce. Negotiations started in February 2016, and involved a dedicated Continental Task force, the Negotiating forum (AfCFTA-NF), the Senior Trade Officials (STOs) and the African Union Ministers of Trade (AMOT). These institutions were supported by Technical working groups on the topics covered in the annexes (rules of origin, sanitary and phytosanitary measures, etc.). Figure 1 below presents the architecture of the agreement as well the main phases.
While significant progress has been made for phase I negotiations, the operationalization and Phase II talks suffered a major delay, due partly to the COVID-19 pandemic. To make up for the lost time, it was decided to merge phase II and Phase III negotiations.The agreement entered into force on May 30, 2019 after 54 countries[footnoteRef:7]  had signed and 28 deposited their instruments of ratification with the Chairperson of the African Union Commission (AUC).[footnoteRef:8] Soon thereafter, the operational phase of the agreement was launched at the 12th Extraordinary Session of the Assembly of the African Union in Niamey, Niger on July 7, 2019 with five initiatives and operational instruments: i) the product specific Rules of origin covering 90 per cent of tariff lines; ii) the online negotiating forum; iii) the monitoring and reduction of non-tariff measures (NTMs); iv) a digital payments and settlements system and v) the AU Trade Observatory. The Secretariat in charge of the implementation is hosted by Ghana and was officially handed over in August 2020. Although the Secretary-General has been sworn in March 2020, the Secretariat is yet to be fully operational. Furthermore, there are also outstanding budgetary issues that need to be resolved. As to the Trade Observatory, which is supposed to be the main repository African trade data, only the beta version of the dashboard has been released in December 2020, with the technical support of the International Trade Center and the funding of the European Union.  [7:  With the signature of Nigeria and Benin at the 12th Extra-Ordinary Summit of Heads of State and Government of the African Union in Niamey on July 7-8, 2019. Eritrea is the only country yet to sign the agreement.]  [8:  The agreement was set to enter into force 30 days after the 22nd country has deposited its instrument of ratification. This happened on April 29, 2019. ] 

Figure 1 Architecture of the AfCFTA Agreement
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Source: TRALAC
The schedule of liberalization is presented in Table 2. There are two groups of countries: Least Developed countries (LDCs) and non-LDCs. Non-LDCs have 5 years to liberalize 90% of their tariff lines and 10 years for the sensitive products which constitute 7% of tariff lines. Each country can exclude up to 3% of its tariff lines provided that this does not represent more than 10% of intra-African import value (double qualification). LDCs could implement the tariff dismantling over a longer period of time: 10 years for the first phase (90% of tariff lines) and 13 years to liberalize sensitive products. It is worth noting that during the negotiations a group of six countries (the so-called G6) consisting of five LDCs (Ethiopia, Madagascar, Malawi, Sudan, Zambia) and Zimbabwe called for a differential treatment, mainly a 15-year phase-down period for the first phase, due to the specific development challenges they face. However, after these countries withdrew their reservations in 2020 and joined the rest of the parties in implementing the tariff liberalization process. 
Table 2 Schedule of liberalization
	
	LDCs
	Non LDCs

	Full liberalization
	90% of tariff lines
10-year phase down
	90% of tariff lines
5-year phase down

	Sensitive products
	7% of tariff lines
13-year phase down
	7% of tariff lines
10-year phase down

	Excluded products
	3% of tariff lines
	3% of tariff lines


Source: UNECA and TRALAC 

1. Current state of negotiations
· Details of the tariff negotiation

As of January 1st, 2022, 40 countries have deposited their instruments of ratification with the AUC Chairperson (Table 1) and 43 have submitted their schedules of tariff concessions. Countries that have already submitted their market access offers include those of ECOWAS, EAC, CEMAC, SACU, as well as Malawi and Mauritius. In the initial plan, trade under AfCFTA should have begun on July 1, 2020. However, this step had to be postponed due to the Covid-19 pandemic. Eventually, during, the Thirteenth Extraordinary Session (special meeting on the AfCFTA), in Johannesburg on December 5, 2020, the African Union decided to start trading under the AfCFTA on January 1, 2021, based on the approved schedules of tariff concessions, with agreed Rules of Origin, and Customs Documentation. However, according to the Secretariat, among the 43 tariff concessions submitted, only 29 complied with the negotiations modalities.  Furthermore, negotiations are still ongoing for rules of origin. According to the Secretariat, as of January 1st, Member countries have agreed on 87.8 of tariff lines. The outstanding issues are for dairy products, automotive, clothing & textiles, sugar and edible oils. 
The next important step is expected to come in February 2022, with  the  publication of  the AfCFTA tariff book. This will include rules of origin and the customs procedures that apply to products. In that book traders will be able to identify what are the associated tariffs and the rules of origin that apply to each product. 
· Details of the NTMs negotiation
In addition to removing tariffs, one of the main objectives of the AfCFTA is to reduce non tariff barriers among countries. These barriers concern mainly regulatory measures such as Sanitary and Phyto sanitary measures and Technical barriers to trade that hinder trade more than tariffs in Africa. Seven categories of NTMs have been defined under the AfCFTA: Government Participation in Trade and Restrictive Practices Tolerated by Government, Customs and Administrative Entry Procedures, Technical Barriers to Trade, Sanitary and Phytosanitary Measures, Specific Limitations, Charges on Imports, others. The objective regarding NTMs is twofold: reduce existing barriers and not introduce new ones. To meet these goals, an online reporting, monitoring and eliminating mechanism has been put in place. With this facility accessible at https://tradebarriers.africa/home, the formal private sector and informal traders are encouraged to report any obstacle they may encounter when trading goods, such as excessive delays, illegal fees and document requirements. Furthermore, countries should establish  plans (matrices) for the elimination of non-tariff measures, prioritized according to their impact on intra-African trade.
Status of ratifications[footnoteRef:9]  [9:  On January 1st, 2022, the 14 countries which have not ratified are Benin, Botswana, Cabo Verde, Comoros, Congo D.R., Guinea-Bissau, Liberia, Libya, Madagascar, Morocco, Mozambique, Somalia, South Sudan, and Sudan. Let us remind that Eritrea has not signed the agreement. The total number of African states recognized by United Nations (UN) is 54, but 55 African countries are member States of the African Union (AU): Saharawi Arab Democratic Republic is a member state of the AU, but is considered as non autonomous by UN.] 

	Countries having deposited their instrument of ratification

	
Algeria, Angola, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, Congo, Côte d’Ivoire, Djibouti, Egypt, Equatorial Guinea, Eswatini, Ethiopia, Gabon, The Gambia, Ghana, Guinea, Kenya, Lesotho, Malawi, Mali, Mauritania, Mauritius, Namibia, Niger, Nigeria, Rwanda, Saharawi Arab Democratic Republic, Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, South Africa, Tanzania,Togo, Tunisia, Uganda, Zambia, Zimbabwe 




Source: African Union
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1. Findings of the World Bank study
The World Bank (2020) performed a comprehensive study on the the economic and distributional effects  of the AfCFTA. The study uses a global computable general equilibrium model calibrated to the GTAP database[footnoteRef:10] and the global microsimulation framework Global Income Distribution Dynamics (GIDD)[footnoteRef:11] to assess the implications of the agreement for economic growth, trade, employment and poverty. The analysis goes beyond tariffs and covers non tariff measures both in goods and services, as well as trade facilitation measures.  [10:  This is a global database describing bilateral production, consumption and intermediate use of commodities and services, but also bilateral trade patterns, and is provided by the Global Trade Analysis Project (https://www.gtap.agecon.purdue.edu/databases/default.asp).]  [11:  GIDD is a global macro-micro modeling framework connecting a global CGE model with 121 households surveys covering 90 percent of the world population. See Bussolo, De Hoyos and Medvedev (2008).] 

Regarding the scenarios, the study assumes:
1. A progressive reduction on 90% of tariff lines starting in 2020 over a 5-year period for non LDCs and 10 years for LDCS. Staring in 2025 a similar progressive reduction for 7% of tariff lines over 5 year period for non LDCs and 8 years for LDCs. Thus, up to 3 percent of tariff lines that account for not more than 10 percent of intra-Africa imports are excluded from liberalization by the end of 2030 (2033 for LDCs).
2. Nontariff measures are reduced on a most-favored nation (MFN) basis for both goods and services with the assumption that 50 percent of NTMs can be addressed with policy changes within the context of AfCFTA—with a cap of 50 percentage points. 
Trade facilitation measures will accompany the AfCFTA through the implementation of a trade facilitation agreement (TFA). Thanks to the agreement trade costs are halved, capped at 10 percentage points. 

The results show that the AfCFTA would significantly boost intraregional trade, particularly in manufacturing. By 2035, while total exports in volume would increase by 29% relative to the baseline, intracontinental exports would increase by 81%. Intraregional exports would rise the most for Cameroon, Egypt, Morocco, and Ghana. For these four countries, exports more than double compared to the baseline. At the sectoral level, intra-Africa trade in manufacturing would increase by 110%, while agricultural trade would increase by 49%.  For services, the gains are limited: total trade would increase by 4% while intra-Africa trade would increase by 14%.  
At the macroecomic level, the impact of the AfCFTA on tax revenues is small. For 49 out of the 54 countries included in the analysis, the short term impact is less than 1.5% and total tax revenues would decline by less than 0.5%. The limited impact is explained by the small share of revenues coming from intra-Africa trade and the exclusion clause. In the long run, by 2035 the study finds that tariff revenues would grow by 3% relative to the baseline.  
The study goes beyond the macroeconomic impacts and analyses the distributional outcomes. The results show that by 2035, the agreement would contribute to lifting an additional 30 million people from extreme poverty and 68 million people from moderate poverty. When fully implemented, the AfCFTA would lead to real income gains increases of 7 percent, nearly US$450 billion. The maximum gains are observed in Côte d’Ivoire and Zimbabwe (14%). Also the biggest gains come from the reduction in NTMs and the implementation of the Trade facilitation agreement. 
1. Findings of the UNECA study
In a seminal study in 2018, the United Nations Economic Commission for Africa (UNECA) performed one of the first analysis of the impact of the AfCFTA. It is worth noting that at that moment, some of the critical outcomes of the negotiations were not known. This was the case for the selection of sensitive and excluded products. The study uses the MIRAGE global computable general equilibrium model calibrated to the GTAP and MAcMap-HS6 databases.[footnoteRef:12] Given the uncertainty about some of the outcomes of the negotiations, two scenarios were simulated: [12:  MAcMap-HS6 provides a disaggregated, exhaustive, and bilateral measurement of applied tariff duties, taking all regional agreements and preferential schemes into account. It is provided by the Centre d’Etudes Prospectives et d’Informations Internationales (CEPII) with source data from ITC (UNCTAD-WTO).] 

1. A tariff line approach: 90% of tariff lines are liberalized over 5 years for non LDCs, 10 years for LDCs and 15 years for a group of seven countries.[footnoteRef:13] The remaining 10% is divided into sensitive products (9%) to be liberalized within 10 years for non LDCs and 13 years for LDCs and the group of seven countries, and excluded products (1%).  [13:  Djibouti, Ethiopia, Madagascar, Malawi, the Sudan, Zambia and Zimbabwe. ] 

2. The double qualification approach: under that approach non sensitive products represent at least 90% of tariff lines and not less than 90% of the total value of imports. The remainder is split between sensitive (7%) and excluded products (3%).
For each of the scenarios, 3 options are to select the list of sensitive and excluded products: i) tariff revenue losses, ii) promoting industrialization in addition to delaying tariff revenue losses, iii) green industrialization in addition to delaying tariff revenue losses. 
The results show that the overall impact would be limited in terms of growth and trade, whatever the scenario. Indeed, Africa GDP would increase by 1% and total exports by 3%. However, when it comes to intra-african trade, the figures are significant. By 2040, intra-african trade could increase by between 15% ($50 billion) and 25% ($70 billion) compared to the baseline, with the double qualification approach producing the highest benefits. At the sectoral level, the increase in intra-African trade would be most pronounced in industrial sectors, with exports increasing  by between about 25% ($36 billion) and 30% ($44 billion), in 2040 compared to the baseline. Textile, apparel, leather, wood and paper and vehicle would benefit the most from the reform. The results also show limited losses of tariff revenues. Depending on the scenario, the magnitude of tariff revenue loss ranges between 6.5% ($8.5 billion) and 9.9% ($13 billion). 
In a recent study jointly performed by UNECA and CEPII (UNECA, 2021) with updated scenarios, which include i) liberalization of trade in goods in line with agreed AfCFTA modalities, ii) 50 percent reduction of actionable restrictions to trade in the five AfCFTA priority services sectors[footnoteRef:14] plus health and education services, iii) 50% cut of actionable NTMs, the authors find that the value of intra-african trade would increase by 270% in 2045 compared to the baseline. Intra-african trade would increase by 41, 39.2 and 39% respectively for agrifood, services and industry under the current scenario. The results also show that addressing NTMs would maximize the benefits. The impacts could double or even quadruple compared to the sole tariffs liberalization depending  on the reduction of NTMs. Finally aggregate tariff revenue losses would be moderate. In 2045, tariff revenue would decrease by 8% compared to the baseline with some countries more affected than others. [14:  Tourism, transport, communication, financial and business services] 

1. Findings of the IFPRI study
Bouët et al (2021) is one the first studies assessing the impact of the AfCFTA incorporating NTMs and foreign direct investment. The study employed the MIRAGRODEP global CGE model calibrated to the GTAP 10 database. The model also includes the consistent tariff aggregator of Laborde, Martin et Van der Mensbrugghe (2017). Two main scenarios are simulated:
· Scenario 1 corresponds to the AfCFTA without sensitive and excluded products. Under this scenario, the complete elimination of tariffs (without sensitive and excluded products) allows to study the impact of the sensitive and excluded products clause. It thus represents the maximum gain that should be observed in the absence of an exclusion clause.
· Scenario 2 corresponds to the AfCFTA in its final oucomes with a reduction of NTMs by 50%.  Under that scenario, tariffs are eliminated between African countries on 90% of tariff lines between 2021 and 2025, followed by the liberalization of 7% of lines corresponding to sensitive products between 2026 and 2030. 3% of tariff lines are excluded from liberalization in line with the agreement. The  LDCs clause is included in the analysis and the lists of sensitive and excluded products are selected based on the political economy criterion of Jean, Laborde and Martin (2010).
The results show a moderate impact on GDP and real income of households. The impact on GDP ranges from -0.3% to 0.3% for the scenario without exclusion lists and from -0.2 to 0.3% for the second scenario and depending on the Regional Economic Community under consideration in 2035 compared to the baseline. In the second (realistic) scenario, the eastern Africa region is the one which benefits the most from the agreement with an increase in GDP in volume of 0.3%. Similar results are found for the real income of households. Regarding trade flows, intra-african trade would increase by 15% in 2035 compared to the baseline.[footnoteRef:15] Ethiopia, the CEMAC region and Morocco would register the highest increases in their total exports with 5.5, 2.3 and 2.1 respectively. For intra-african trade, Morocco, Ethiopia and the rest of North Africa would register exports increases of 68, 37 and 27% respectively.  [15:  It is worth noting that the NTMs are based on previous work by Bouët et al. (2020). Data are missing for most of the African countries and the reduction is applied to only African trading partners. ] 

1. Findings of the JRC study
The study by Simola et al. (2021) from the Joint Research Center (JRC) of the European Commission  was performed in partnership with the African Union Commission. It employed a global CGE model of the GTAP type, named the Modular Applied GeNeral Equilibrium Tool (MAGNET). Since the final market access offers were not available at the time of the study, the authors adopt an approach similar to UNECA (2018). Four lists of products are considered: non-sensitive, non-sensitive G7, sensitive and excluded. For non sensiitive products, 90% of tariff lines are liberalized over 5 years for non LDCs, 10 years for LDCs and 15 years for the group of seven countries (G7).[footnoteRef:16] For sensitive products, up to 7% of tariff lines are liberalized within 10 years for non LDCs and 13 years for LDCs and the group of seven countries. Excluded products represent up to 3% of tariff lines covering less than 10 % of value of imports from Africa. To select sensitive and excluded products, a tariff revenue maximisation criterion is retained. However, in addition, four options reflecting different import liberalisation strategy are considered as a primary objective. Thus, a complete liberalisation of a defined product group is performed before applying the tariff revenue maximisation approach to the remaining tariff lines. These options are: i) no additional strategy, ii) improving food access by liberalising agri-food products, iii) promoting industrialisation by liberalising intermediate input products, and iv) increasing healthy competition by liberalising industries with revealed comparative advantage within Africa. [16:  Djibouti, Ethiopia, Madagascar, Malawi, Sudan, Zambia, and Zimbabwe. ] 

Regarding NTMs, the authors make the assumption that the AfCFTA will harmonise rules and regulations in and thereby reduce the cost of trading for trade both within Africa and with external partners.  The AfCFTA is supposed to yield a reduction of 50 % in NTMs on merchandise and services trade for all intra-African states. The AfCFTA is also assumed to reduce the cost of trading with countries outside of the AU by 25%. Therefore NTMs for all imports and exports between AU and non-AU countries are assumed to decrease by 25 %. 
Overall, with tariff and NTMs liberalization while Africa overall trade would increase modestly by 2.6%, intra-African trade would increase by 22 % by 2035 compared to the baseline, with two third of the gains coming from tariffs liberalization. Tariff revenues would decrease by 8.2 % at the AU level and the reduction ranges from 4.4 (COMESA) to 13.3 % (ECCAS). Africa GDP increases by 0.42% with ranges between 0.33 % and 0.59 % for all the RECs. The results show that tariff cuts alone have a small effect on overall GDP (0.05%) and that the alternative cuts options have little impact on the figures. The simulations also indicate some improvements for food security indicators. The overall increase in household d disposable income is  1.7 % and food consumption per capita would increase by 0.85%, ranging between 0.5% (COMESA) and 1.7% (ECOWAS).
A comparison of four assessments
Let us compare now these results and find out the reasons of similarities and differences. We focus on four assessments conducted at the World Bank, by UNECA-CEPII, by IFPRI and by JRC (see Table 2), excluding those which did not incorporate sufficient details of the final agreements: Jensen and Sandrey (2015), Saygili et al. (2017) and Abrego et al. (2019) are worth mentioning, but they evaluate the impact of a complete removal of all import tariffs on intra-African trade as they did not know the details of the reform at the time of publication.
The four CGE models are close, especially MIRAGE and MIRAGRODEP: on the production side competition is perfect and returns to scale are constant and the modelling of production is based on a nest of CES functions. 
However they can differ on the functional forms adopted to represent the representative consumer’s utility,[footnoteRef:17] the labor markets assumptions,[footnoteRef:18] the  public closure, the baseline. In ENVISAGE, the value added in the crop production includes a capital-energy-fertilizer-land bundle that is a distinctive feature of this model. The behavioral parameters adopted in these models are close if not identical.[footnoteRef:19] [17:  MIRAGE and MIRAGRODEP are based on a Constant Elasticity of Substitution-Linear Expenditure System (LES-CES) utility function, ENVISAGE on an Extended Linear Expenditure System (ELES) function, MAGNET, which is an extension of the GTAP model, on a Constant Difference in Elasticity (CDE) function.]  [18:  In MIRAGE and MIRAGRODEP, skilled labor is perfectly mobile whereas unskilled labor is imperfectly mobile based on a Constant Elasticity of Transformation (CET) function between urban and rural activities ; in ENVISAGE there is a migration function from rural activities to urban activities and labor is perfectly mobile within each set of activities ; MAGNET includes three types of factor markets : unsegmented with perfect mobility, segmented with imperfect mobility according to a CET function, segmented with a dynamic migration function. ]  [19:  In ENVISAGE, MIRAGE and MIRAGRODEP, key elasticities are drawn from the GTAP database. A distinctive feature of MAGNET is that substitution elasticities of the production nesting tree are re-calculated after each run depending on the value of cost shares. On the demand side, in MIRAGRODEP and MAGNET, income and price elasticities are re-calibrated to account for the long-term evolution of real GDP per capita. ] 
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	World Bank
	UNECA-CEPII
	IFPRI
	JRC

	Model
	ENVISAGE
	MIRAGE
	MIRAGRODEP
	MAGNET

	Geographic and sector disaggregation
	34 countries/regions and 28 sectors
	29 countries/regions and 30 sectors
	22 countries/regions and 40 sectors
	36 countries/regions and 40 sectors

	Tariff aggregator
	Trade-weighted
	Reference Groups' trade weighs
	Consistent aggregator
	Trade-weighted

	Share of excluded products
	3% of tariff lines and less than 10% of imports with LDCs clause
	3% of tariff lines and less than 10% of imports with LDCs clause
	3% of tariff lines and less than 10% of imports with LDCs clause
	3% of tariff lines and less than 10% of imports with LDCs clause

	Criteria for selection of excluded products
	Minimize tariff revenues losses
	Minimize tariff revenues or Promotion of industrialization or Green industrialization
	Political economy approach
	Minimize tariff revenues losses

	Degree of ambition
	Tariffs + NTMs + Services + TFA
	Tariffs + NTMs + Services
	Tariffs + NTMs
	Tariffs + NTMs + Services

	Impact in 2035
	 
	 
	 
	 

	- African trade
	+29%
	+4.9% (2045)
	+1.3%
	+3.7%

	- Intra-African trade
	+81%
	+33.8% (2045)
	+15.3%
	+22%

	- African welfare
	+7%
	+0.4% (2045)
	+0.1%
	+0.3%/+0.6% (GDP)

	- African tariff revenue
	-0,5%
	-7.8%
	-1.1%/+0.3%
	-8.2%


Source : authors
A distinctive feature of MIRAGRODEP is its careful treatment of tariff information. In ENVISAGE and MAGNET, tariffs are aggregated from the HS6 lines to the model disaggregation according to a trade-weighted scheme: this significantly underestimates the level of average tariff, but this procedure is consistent in terms of tariff revenues. Concerning the evaluation of average protection and its distortive impact, the MIRAGE model adopts a better weighing scheme as the aggregation is based on reference groups’ trade weighs: this reduces the endogeneity bias. In this regard MIRAGRODEP is even better as it implements a consistent aggregator approach (Laborde, Martin and Van der Mensbrugghe, 2017). 
In MIRAGRODEP, the careful treatment of tariff information is also present in the selection of excluded and sensitive products. Whereas ENVISAGE, MIRAGE and MAGNET are based on a criterion of minimization of tariff revenues losses, MIRAGRODEP selects sensitive and excluded products on the basis of a political economy approach where a government is supposed to consider both the lobbying activities of interests groups and the national welfare in its selection process.
At first glance, it appears that the results of these four evaluations differ significantly. The World Bank model gives a welfare gain of 7% for Africa, while the IFPRI model concludes that the gain is 0.1%. In fact, the significant divergence in these results stems from the fact that they assess different shocks.
Indeed, the three studies by UNECA-CEPII, IFPRI and JRC give relatively similar results: intra-African trade will grow by 15.3% for the IFPRI study in 2035, and by 22% for JRC. For UNECA-CEPII, the figure is +33.8%, but it is for the year 2045. The welfare and trade gains are close. Tariff revenue losses are very close for UNECA-CEPII and for JRC, less pessimistic for IFPRI but still comparable. 
Results from the evaluation of the World Bank are significantly different. It comes from the shock which is evaluated in this study: it includes a tariff liberalization, a removal of trade barriers resulting from NTMs and liberalizing measures adopted in the services sector, but also a Trade Facilitation Agreement (TFA). 
The World Bank's modeling of the TFA agreement is based on an estimate by de Melo, Sorgho and Wagner (2019) of the impact of full implementation of the agreement on trade costs, which is the result of an econometric model regressing the time spent in customs on structural variables, policy variables, and trade facilitation variables, notably on the efficiency of customs procedures. This estimate concludes that full implementation of the trade facilitation agreement would reduce the time spent in customs by 31.8% for Nigeria, 10.9% for Kenya, but only 2.6% for South Africa and 0.3% for Senegal. With this reform, on average, African countries would see a 7% reduction in trade costs, with no implementation cost in return. This obviously constitutes a significant shock that largely explains the difference between World Bank’s estimate on one side and the three evaluations by UNECA-CEPII, IFPRI and JRC on the other side.
The methods of including NTMs in the CGE model also differ greatly amongst the four evaluations. The ENVISAGE and MAGNET models use ad valorem equivalents of NTMs which are drawn from the World Bank,[footnoteRef:20] based on Kee, Nicita and Olarreaga (2009). The Magnet model makes a distinction between technical measures supposed to be cost-generating and modelled as iceberg cost in the model, and non-technical measures supposed to be rent-generating and modelled as ad valorem tariff equivalents.[footnoteRef:21] In the ENVISAGE model, NTMs are implemented as ad valorem tariff equivalent. In MIRAGRODEP, Ad Valorem Equivalents of NTMs are evaluated according to Bao, Bouët and Traoré (2021) and are implemented within the model as a cost borne by the exporting sector: first respecting the NTM requests additional value-added for the exporter, second it leads to a payment of an additional intermediate consumption to the local sector of business services. Another difference comes from the hypothesis that in the MIRAGRODEP evaluation, NTMs only impede trade in goods, whereas in the other three evaluations they impede trade in goods and services. [20:  Source: https://datacatalog.worldbank.org/dataset/ad-valorem-equivalent-non-tariff-measures.]  [21:  Technical measures are sanitary and phytosanitary measures and technical barriers to trade. Non-technical measures are non-automatic licenses, price-control measures, financial measures, rules of origin, …] 

The MAGNET model assumes that the AfCFTA reduces NTMs by 50% in trade in goods and services between African countries, but also reduces NTMs between African and non-African countries by 25%: the AfCFTA is supposed to result in a greater standardization and harmonization of African products. The ENVISAGE model makes a similar assumption but the reduction of trade costs benefiting African exporters to non-African markets is 20%. The MIRAGRODEP model reduces NTMs between African countries by 50% but does not suppose that the AfCFTA will lead to any reduction of trade costs borne by African exporters towards non-African markets. This is a significant difference as African exports to non-African markets are by far larger than to African markets (see Figure 1). 
In a nutshell, evaluations conducted until now are comparable in terms of results when the nature and amplitude of the reform are considered. They conclude that (i) the AfCFTA reform will be beneficial for African countries in terms of GDP and trade, with small diversion effects for non-Africa countries; (ii) tariff revenues losses will exist but will be relatively small; (iii) the tariff reform will not deliver substantial benefits while reforming NTMs and trade facilitation will bring larger benefits.
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1. A typology of ICBT in Africa
Informal cross border trade is subject to much confusion in Africa. Indeed the term refers to multiple situations and not all researchers, policy anlysts and institutions agree on a common definition. Bouët, Cissé and Traoré (2020) provides an overview of the various definitions found in the literature. 
For UNCTAD (2019), « informal cross-border trade is trade between neighboring countries conducted by vulnerable, small, unregistered traders. Typically, it is proximity trade involving the move of produce between markets close to the border. The informality refers to the status of the trader (unregistered), not necessarily to the trade itself (captured or unrecorded by the official customs system).”[footnoteRef:22] Afrika and Ajumbo (2012), with the African Development Bank, define ICBT as “trade in processed or non-processed merchandise which may be legal imports or exports on one side of the border and illicit on the other side and vice-versa, on account of not having been subjected to statutory border formalities such as customs clearance.” (Afrika and Ajumbo, 2012, p.2). For Lesser and Moisé-Leeman (2009) with the OECD ICBT is “trade in legitimately produced goods and services, which escapes the regulatory framework set by the government, as such avoiding certain tax and regulatory burdens” (Lesser and Moisé-Leeman, 2009, p.9). [22:  Extracted from the UNCTAD website on February 18th, 2020.] 

From the three definitions above, one can observe that a key point explaining the differences between actors is what the term “informal” applies to: trade flows or traders. Indeed, while UNCTAD (2019) considers that ICBT is cross-border trade operated by the informal agents, Afrika and Ajumbo (2012) and Lesser and Moisé-Leeman (2009) consider that ICBT is trade that escapes statutory border formalities. To sort out the various meanings of the term, Lesser and Moisé-Leeman (2009) proposed a useful classification. This system consists of the following three letters (A,B,C) definitions:
· Definition A: This refers to informal unregistered traders or firms operating entirely outside the formal economy. A typical example of this type of ICBT are trade in small quantities through a border crossing such that this passage is not subject to control, whether or not this lack of control is legal. Another example is informal traders or informal firms operating shipments of a good or several goods through border avoiding official custom posts.
· Definition B: Formal (registered) firms fully evading trade-related regulations and duties by avoiding official border crossing points. This definition refers to smuggling activities by formal firms and concerning licit products.  This type of ICBT is what is often called in the literature the “Bhagwati-Hansen” type of smuggling (Bhagwati and Hansen, 1973). An illustration of this type of ICBT is given by the relationships between Nigeria and Benin: due to restrictions adopted in Nigeria (bans, high import duties, …), price differences on either side of the border are such that firms in the formal sector are ready to take the risk of illegality by bringing their goods across borders not covered by the customs authorities. 
· Definition C: Formal (registered) firms partially evading trade-related regulations and duties by resorting to illegal practices, such as under-invoicing or declassifying. Here, contrary to definition B where the shipment is not registered by customs officials, here part of the trade is registered but traders either underreport the volume of trade or misclassify the product to benefit from a lower import duty levied on a close substitute. This type of trade is prominent in Africa in countries like Nigeria and Kenya  (see Bouët and Roy, 2012) and can be retrieved using mirror trade flows.
It is worth noting that overlaps are possible between the three definitions above. For instance smuggling can be operated by formal firms (ICBT definition B) and informal firms or traders: in this case it must be classified with ICBT definition A. Similarly, underinvoicing or misclassification at the border can be operated by formal firms (ICBT definition C), but it can be also operated by individual informal traders: in this case it must be classified with ICBT definition A. In this study, we use various data sources covering all the three types of ICBT. Therefore our definition of ICBT include all of them.
1. Magnitude of the phenomenon
Different initiatives have been developed to monitor informal (or "unregistered") trade in recent years in Africa. 
· In West Africa, CILSS and WACTAF have the only permanent ICBT monitoring system of agro-sylvo-pastoral products and fisheries under its Regional Support Program of Market Access funded by USAID. The data collection activities started in April 2013. Data on 57 products are collected on value and volume of intra-regional agricultural trade on strategic markets and along the major commercial corridors linking Senegal, Mali, Burkina Faso, Benin, Togo, Ghana, Côte d’Ivoire, and Nigeria. This initiative is aimed at collecting information on trade flows along trade corridors in West Africa. The final objective is monitoring the exact value of transactions along all trade corridors. Comparing these data to formal borders data allows us to have an idea of the magnitude of informal trade. The CILSS approach is characterized by collaboration with Professional Partner Organizations/National Apex Associations to conduct the work. Data are collected by these 10 Apex Associations from 17 countries (15 ECOWAS countries, Chad, and Mauritania), which have jointly created the West African Association for Cross-Border Trade in Agro-forestry-pastoral and Fisheries Products (WACTAF). Each partner organization/association has a focal point per value chain/commodity per country and two data collectors per association per commodity and per strategic market or exit point are selected. Data collection is done in the strategic markets and exit points every market day. 
· Surveys of ICBT in Uganda started in 2005 and are still being carried out. They are operated and financed by the Uganda Bureau of Statistics (UBoS) and the Bank of Uganda (BoU).  The UBoS survey aims to assess the volume and value of informal trade between Uganda and its neighbors (DRC, Kenya, Rwanda, South Sudan, and Tanzania). By 2013, the Uganda survey covered 19 border posts and 4 bus terminals; one to two enumerators were stationed at each point to observe trade and, when necessary, to interview traders, clearing agents, and revenue officers. Exports are valued FOB, that is, without inclusion of taxes, transportation, and insurance costs, while imports are valued CIF, that is, cost of insurance and freight included.  
· Many initiatives conducted in the African continent have been of short duration (Benin, Kenya) or the monitoring has been conducted a few border points. Others are operated on a continuous basis (FEWSNET). In terms of methodology, the FEWSNET initiative is probably the closest one to CILSS and WACTAF. In collaboration with local partners, FEWSNET conducts regular analysis of markets and trade of food commodities in Southern and Eastern Africa. In Eastern Africa, within the Food Security and Nutrition Working Group regional platform, the network participates in the monitoring of cross-border trade of 88 food commodities and livestock in 26 cross-border markets in Eastern Africa. The countries covered are Burundi, Djibouti, DRC, Ethiopia, Kenya, Rwanda, Somalia, South Sudan, Sudan, Tanzania, and Uganda; the commodities covered are cash crops like maize, beans, wheat, rice, sorghum, and sesame. In southern Africa, in partnership with the Alliance for Commodity Trade in Eastern and Southern Africa (ACTESA, a specialized agency of COMESA) and World Food Programme monitors 29 borders points. The countries covered are DRC, Malawi, Mozambique, South Africa, Tanzania, Zambia, and Zimbabwe. 
· The other permanent initiative worth mentioning is Rwanda’s. Since a pilot survey done in 2009, the Rwandan government is conducting regular assessment of ICBT at 53 border crossings with its four neighboring countries (Burundi, DRC, Tanzania, and Uganda). 
Although many studies aimed at assessing the magnitude of ICBT in Africa are partial, they all suggest the importance of the unrecorded trade and the figures are large in all surveys. In the case of Benin with all its neighbors (ECENE 2010), informal trade represents 40 percent of total trade in 2010. For its main partner (Nigeria), informal trade represents more than 50 percent of export flows. The same figures hold for imports (57 percent of total import flows were informal). In Rwanda, in 2014, 59 percent of the country exports to its four neighboring countries were informal flows. In Kenya, the 2011 survey conducted by the Kenya National Bureau of Statistics revealed that 25 percent of trade flows with Ethiopia took place through informal channels. According to CILSS and WACTAF, total maize imports for 7 ECOWAS countries (Benin, Burkina Faso, Côte d’Ivoire, Ghana, Mali, Nigeria, Togo) range from US$49,000 to US$7.5 million. When compared to formal transactions as recorded by COMTRADE, the difference is significant for most cases: the ratio between CILSS and WACTAF figures and official ones ranges from 1.27 for Ghana to 137 for Mali. For cattle, a similar pattern is observed. In Uganda, over the 2008–2018 period, informal cross-border exports represented between 14.1 percent  and 33.7 percent of total Ugandan exports. This share has decreased since 2011, and now ranges between 14 percent and 16 percent of total exports each year. Over the 2008–2019 period, the share of agricultural and fish products in Uganda’s total informal exports has varied in a range of 21 percent to 50 percent, rising to a peak in 2014, and then falling slightly: it is now around between 33 percent and 40 percent.
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1. Traditional version of MIRAGRODEP
· Main features
The study is based on the MIRAGRODEP model. It is a multi-region, multi-sectoral model recursive dynamic computable general equilibrium (CGE) model, based on the MIRAGE model (Modelling International Relations under Applied General Equilibrium). MIRAGE was developed at CEPII, in Paris in the early 2000s to assess the consequences of trade policy reforms. MIRAGRODEP is an improved version of MIRAGE with a government explicitly represented in each country.  The main source of data is the GTAP database and the version used for this study is GTAP10. The model use an aggregated version of 40 sectors and 22 countries/regions (see below).
The protection data come mainly from the MAcMAP (Market Access Maps) database, but additional sources have been used to complete the information, such as those relating to export taxes.
On the supply side in each sector, the production function is a Leontief function of value added and intermediate inputs; To produce, a production unit needs x percent of an aggregate of factors of production (labour, both unskilled and skilled; capital; land and natural resources) and (1 - x) percent of intermediate inputs. For intermediate inputs, an aggregate function, with constant elasticity of substitution (CES), of all goods, is used: there is therefore always substitutability between two intermediate goods, depending on the relative prices of these goods. Value added is a CES function of unskilled labour, land, natural resources and a composite factor combining skilled labor and capital. This specification makes it possible to introduce less substitutability between capital and skilled labor than between these two factors and other factors such as unskilled labor. In this version, we assume that all sectors operate in perfect competition, that there are no fixed costs and that price is equal to marginal cost.
The only factor whose supply is fixed over time is natural resources. The supply of capital is variable from year to year in this dynamic version of the model and varies endogenously. Total investment in an economy is determined by macroeconomic equilibrium, which links private savings, public savings, investment and the current account balance. Investment in a sector depends on the return to capital in that sector, the price of the capital good and the stock of capital in that sector. The growth rates of the labor supply are set exogenously following the evolution of the labor force. The supply of land is endogenous, and varies according to the real remuneration of land.
Skilled labor is the only factor that is perfectly mobile. Installed capital and natural resources are specific to each sector. The new capital is allocated among the sectors according to an investment function. Unskilled labor is imperfectly mobile between agricultural and non-agricultural sectors, according to a constant elasticity of transformation function. Land is also imperfectly mobile between agricultural sectors. Capital in a given region, regardless of its origin (domestic or foreign), is assumed to be obtained by assembling intermediate inputs in a specific combination. The capital good is the same regardless of the sector.
Demand for final consumption is modeled in each region through a representative agent whose propensity to save is constant. The income from the factors of production provides the income of this representative agent and allows it to finance final consumption. Its preferences over goods are represented by a LES-CES (Linear Expenditure System-Constant Elasticity of Substitution) function, which implies that final consumption has a non-unitary income elasticity. The sectoral subutility function used in MIRAGRODEP is a nesting of four CES-Armington functions that defines the origin of goods. The Armington hypothesis (Armington 1969) captures product differentiation, assuming a differentiation of goods by country of origin. It is a robust way to represent bilateral and inter-industry trade flows. In this study, the Armington elasticities are taken from the GTAP10 database (GTAP 2017).
· Key closures
The model includes three important assumptions: the external account closure, the government account closure, and the private account closure. 
The private account closure hypothesis relates to the savings-investment closure. The MIRAGRODEP model is neoclassical, which means that the marginal propensity to save is constant, so that the change in income leads to a change in saving, which leads to a change in investment.
The closure of the external account concerns the hypothesis on the current account. In the MIRAGRODEP model, the real exchange rate is adjusted such that the current account balance is stable as a percentage of world GDP.
The closure of the public account or the general government account concerns the way in which the public balance is affected when taxes and duties are modified by a reform. The choice made here by the modeler is important and several options are possible. 
If the public balance is variable, there may be a crowding-out effect on private investment in the event of an increase in the demand for financing from the public sector. If the public balance is constant because public expenditure adjusts, this can affect the supply of public services and therefore impact the welfare of individuals; yet the model does not include the utility function, defined on private consumption, tracing this change. If the public balance is constant and public expenditure per capita is constant, tax compensation is needed for public revenue to be constant. The modeler can then choose a direct tax, which may appear fair, but politically unrealistic, or an indirect tax, which may appear unfair, but politically more realistic.
In this study, we assume that each government keeps the public balance constant: after a shock that modifies customs duties, a variation in the consumption tax (increase or decrease) is established in order to keep real public expenditure per capita constant, the public budget balance being constant as a percentage of GDP. With this assumption, the level of public services in each country is constant and there is no variation in the public budget balance and therefore no associated crowding out effect on private investment.
A flat per capita tax could have been chosen to achieve this adjustment: such a tax is efficient in the sense that it does not interfere with market mechanisms. In addition, it is useful for measuring an imperfection associated with the reform: the magnitude of the flat tax measures the cost or gain imposed on each individual to maintain constant real public expenditure per capita, and therefore the constant supply of public goods. Nevertheless it is politically unrealistic, while a consumption tax is unfair but more politically realistic.
MIRAGRODEP with ICBT
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Databases on informal trade
For this study we focus on the west Africa region and our main source of data is ECO-ICBT. It is a unique database on cross border trade in West frica (ECOWAS countries and partly in Chad and Mauritania). There are theoreticaly 67 products (at the HS6 level) monitored by ECO-ICBT. However as we show later on, not all of these products appear in the database. With initial funding from the United States Agency for International Development (USAID), and now the International Fund for Agricultural Development (IFAD), through FARM-TRAC, and under the leadership of CILSS (Comité Inter-Etats de lutte contre la sécheresse au Sahel), the data on agricultural and food trade in marketplaces is collected along all trade corridors in the Sahel and West Africa by the West African Trade Association for Cross-Border Trade in Agro-Forestry Pastoral and Fisheries Products (WACTAF), in collaboration with 43 region’s private organizations. 
Scenario

[To be developed]

[bookmark: _Ref99451239]Results
1. Comparison of macroeconomic results with and without ICBT
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1. Comparison of sectoral results with and without ICBT
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Conclusion
1. Summary of the chapter

[To be developed]

1. Policy recommendations concerning the AfCFTA, concerning informal trade
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