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Analyzing the Impact of AfCFTA on Product Diversification: The Mediating Role of Non-Tariff Measures 

ABSTRACT
This study investigates the causal impact of the African Continental Free Trade Area (AfCFTA) on export product diversification, with particular attention to the role of non-tariff measures (NTMs). While tariff reductions under AfCFTA are expected to stimulate intra-African trade, the persistence of NTMs raises important questions about the extent to which the agreement can drive structural transformation. Using a panel of  36  African countries from 2015 to 2023, we apply the Synthetic Control Method (SCM) to estimate counterfactual outcomes for treated units. The analysis incorporates NTMs and export volumes as predictors, ensuring a comprehensive assessment of both trade barriers and trade intensity.
Results show that AfCFTA membership increased product diversification by an estimated 9.84 additional products relative to synthetic controls, with placebo tests confirming the robustness of this effect. However, the results also reveal that NTMs act as a mediating factor, dampening but not eliminating the gains from AfCFTA. 
The findings highlight that AfCFTA can substantially promote diversification, but its success depends on complementary policies to streamline NTMs. These results provide important policy insights for African trade policymakers seeking to enhance regional trade integration and support sustainable economic transformation. 
Keywords: AfCFTA, product diversification, Non-tariff measures, synthetic control method, intra-African trade, trade policy impact
1.Introduction
Over the past few decades, Regional Trade Agreements (RTAs) have emerged as crucial tools to facilitate economic integration and cooperation (Baldwin 2016; World Bank 2020). They enable the member states to minimize trade restrictions, standardize trade policies, and improve the market accessibility, thereby promoting integration and development (KPOGHUL, 2020, 3). This shift from heavily focusing on just increasing the quantity of goods and services a country produces and exports as keys to growth is vital for development. According to Tsyokor & Madara (2022, 18), such diversification not only helps to avoid excessive reliance on a limited list of goods and services, but also improves resistance to changes in the external economic environment and fluctuations in demand. RTAs are useful in encouraging product differentiation since they foster larger markets for new products, encouraging investment in new products (Adams et al. 2024, 17). The isolation of companies and countries that rely on a single type of product or service in the globalized economy make them vulnerable to market shifts and fluctuations, and are not conducive to long-term sustainable development and competitiveness. These trade dynamics suggest that African economies should embrace regional integration and diversification as the means of enhancing their economic performance (Aliyu 2024, 3).
[bookmark: _Hlk223850249]According to Debrah et al. (2024, 3), Africa’s trade structure in the past has had challenges like limited markets, high trade barriers, and minimal regional trades. For this reason, while Africa is endowed with natural resources and a large population, predominantly the Youth, it has been unable to fully unlock this economic potential due to these challenges. Economies of scale have suffered because of fragmentation, inadequate infrastructure and high tariffs have also resulted into high transaction costs. Attempts to tackle these challenges have therefore culminated into the formation of various RECs including the Economic Community of West African States (ECOWAS) and the Southern African Development Community (SADC) (Ikponmwosa et al. 2024). However, these efforts have been marred by challenges that have hindered the deeper integration of the continent’s markets. The African Continental Free Trade Area (AfCFTA) is a progressive measure that seeks to overcome these past shortcomings and promote regional integration. Signed in March 2018 and came into force in January 2021, The AfCFTA aims to establish a single market for goods, services, investments, and people for the 54 African countries (Kamoche & Wood 2023, 959). It is the largest free trade area in the world by the number of participating countries and has the possibility of increasing intra-African trade by eliminating or lowering tariffs and standardizing regulations and trade facilitation measures (UNECA 2021). There is also product diversification, which is the diversification of the manufacture and export portfolios of a country to different and unrelated products. This diversification is essential in boosting the economy and employment opportunities while managing hardships related to changes in international prices of commodities. Thus, for African economies, diversification can act as a blueprint towards growth and better trade structure since most of the African countries depend on a limited export basket of natural resources. Non-tariff measures include quantitative restrictions such as quotas and import licenses, technical measures, and Sanitary and Phytosanitary measures, which have a large bearing on trade flows (Lim, 2023, 54). Although NTMs are employed with the intention of regulating product quality and safety or safeguarding the health of the populace, it hampers trade as it augments compliance costs and restricts market entry (UNCTAD 2019; Hoekman and Nicita 2018, 12).Where Africa is concerned, the NTMs are a significant factor that hinders the efficiency of the AfCFTA (Samunderu, 2024). While the implementation of this agreement has led to the removal of tariffs, the continued use of NTMs is a challenge to the enhancement of product diversification and intra-African trade. Managing NTMs adequately remains crucial for realizing the gains of AfCFTA, boosting industrialization, and nurturing feasible value chains.
Previous studies have explored in detail the possibility of the AfCFTA to positively impact the level of trade and to promote economic integration among the participating countries. Despite the richness of literature regarding the impact of export diversification, there is a lack of research that specifically examines the effect of the agreement on product diversification with the consideration of NTMs. It is thus important to have an understanding of how NTMs impacts product diversification within the AfCFTA so that adequate policies to counter these barriers to trade may be developed and implemented to get the most out of this agreement (Karonga, 2020). Hence, this study seeks to fill this gap by analyzing the relationship between the AfCFTA and the NTMs on product diversification. This paper is guided by the question: To what extent does AfCFTA causally contribute to product diversification among the selected African countries, and how do non-tariff measures shape this relationship? Specifically, the objective of this study is to examine the extent to which AfCFTA promotes product diversification by addressing non-tariff measures.  Its aim is to offer understanding on how African policymakers can manage NTMs in the right way, for the purpose of boosting industrialization, trade competitiveness, as well as development within the continent. 
2.Theoretical Framework
Another useful theory for understanding the diversification effect of AfCFTA is the Gravity Model of Trade. According to this theory, export and import between two nations are directly related to the economic mass of each nation and are inversely related to distance between these nations (Marinov & Zlatinov 2022, 782). Within the framework of AfCFTA, the model highlights the noteworthy growth in the volume of the trade between the African countries because of the simplification of the trade barriers, the mutual recognition of the requirements concerning the markets, and other factors (Soutar 2021, 98). The framework also assists in understanding how geographical closeness, border sharing, and market gains relate to trade growth within Africa once trade barriers such as tariffs and NTMs are eliminated. Also, the New Trade Theory describes the prevalence of economies of scale and product differentiation in worldwide commerce (Challoumis 2024, 202). It implies that as the liberalization of trade advances under the AfCFTA, firms in the member states can realize scale economies through access to bigger markets and thereby encourage product differentiation.
Other theoretical frameworks that may prove relevant to this project include theories of economic integration. These theories distinguish between stages of integration beginning with free trade areas up to an economic union and expect trade creation and improved market efficiency as integration advances (Pekarčíková 2022, 521). AfCFTA is an important step toward regional economic cooperation as elimination of barriers can help in efficient allocation of resources, greater competition, and diversification. The Diversification-Growth Hypothesis postulates that where countries diversify their production and export structures, they have better prospects of achieving enhanced economic growth. This theory is in line with the need to diversify exports by embracing manufactured goods and services as they are not as vulnerable as agricultural produce to price fluctuations in the international market (Do, 2021, 103).
Rasiah & Yap (2019, 58) argue that, Product Cycle Model by Raymond Vernon shows that products go through four stages of innovation, growth, maturity, and decline which drive trade. In this model, it is argued that developed countries export manufactured goods and services as well as technology all through the development process, as technologies mature they are transferred to the less developed nations. Thus, within the framework of AfCFTA, African countries can prepare for the attraction of later phases of product cycles by improving their manufacturing industries and taking advantage of trade liberalization to inch into new markets. The rationale for NTMs’ impact on trade is based on the theoretical rationale of the idea of a barrier to trade and the concept of transaction costs (Han 2022, 172). NTMs are employed through mechanisms like technical barriers, sanitary and phytosanitary measures, and complex Customs regimes. 
According to Transaction Cost Theory, NTMs can explain why certain exports become less competitive due to increased transaction costs, which can further constraint the admittance or expansion of firms in international markets (Cuypers et al. 2021, 140). This in turn has a knock-on effect on product diversification as firms are discouraged from diversifying into new products for export markets. However, the same theory also acknowledges the fact that standardized NTMs through harmonization or mutual recognition agreements as it is provided under AfCFTA can help bring down these costs and help in trade liberalization. 
The study by Debrah et al. (2024, 4) the role of the African Continental Free Trade Area (AfCFTA) in promoting economic integration and trade liberalization across Africa. According to Karonga (2020), AfCFTA has the potential of raising the volume of intra-African trade by more than 50% by eliminating tariffs and non-tariff barriers. In the same light, the World Bank proposed that the expansion of market access and creation of employment would enhance regional GDP and mitigate the level of poverty (Arreyndip 2021, 2). However, there are the challenges related to implementation and the requirement for the proper supporting infrastructure.
The literature on product diversification especially in the emerging markets has identified trade liberalization as a key factor for diversification. Research conducted by Kamoche & Wood (2023, 959), indicates that trade liberalization generates the formation of economic complexity by creating demand for different types of goods. When it comes to Africa, trade liberalisation has in the past led to a transition from being a custody of primary commodities to a producer and exporter of manufactured goods where industrial policies have been supportive (Aliyu 2024, 3). However, challenges like inadequate physical and social infrastructure, institutionality, and small and segmented markets have limited diversification processes. 
Studies show that NTMs can create considerable trade barriers because of the extra costs and considerations they bring. Hakim & Panennungi (2020, 12), argue that NTMs particularly technical barriers and sanitary standards negatively affect the level of trade and market access and their impact is worst on SMEs in African countries. But, NTMs, if implemented in compliance with international norms, also have the potential to improve the quality of products and, in turn, the competitiveness of the global market.
According to the study Coulibaly et al. (2022, 1738), the liberalization of trade has been argued for a long time as one of the key drivers of economic complexity and diversification datasets for emerging markets. Liberalization leads to elimination of hindrances towards trade which create a lucrative ground for new inventions in industries and coming up with so many new products and services. As Kamoche & Wood pointed out in their study done in 2023, liberalizing markets and exposing them to global competition will naturally create a need for different kinds of products and make economic agents seek to diversify their offerings. In the past, when African economies have opened up their markets by lowering trade barriers, it has also led to the process whereby these economies have moved away from being reliant on the exportation of primary products to the development of a manufacturing base and thus, increased Global Value Chain (GVC) participation. Aliyu (2024, 3) demonstrates the key clue enroute to industrialization as having supported liberalized trade policies making it gradually transform from a provider of raw materials to a maker and exporter of manufactured products.
Product diversification across many African economies continues to be a challenge due to structural factors which include; limited infrastructure, segmented markets, and institutional deficiencies. The majority of African countries are in a quandary to enhance its industrial competencies and concurrently grappling with a somewhat cluttered and convoluted trading environment (Debrah et al. 2024, 4). Lack of physical and social facilities affects supply logistics with producers experiencing higher costs in production and logistics hence reducing their competitiveness. Lack of regulatory standards and inadequate implementation of trade laws and policies hamper the operations of businesses and their expansion and diversification of products. Some of the restraints that constrain market access and discourage cross-border trade in Africa include the following: A highly standardized market and trade regulation laws are not harmonized in Africa, and this type of market structure is unfriendly to small firms. Tackling this structural impedance, is crucial to maximize on the gains of trade liberalization and enhance product diversification.
Non-tariff measures have recently surfaced as key trade restrictions when it comes to product differentiation especially by SMEs from African countries. Hakim & Panennungi (2020, 12) further notes that TBTs, Sanitary and Phytosanitary (SPS) measures, licensing, and customs rules raise the cost of doing business and restrict market access, especially for SMEs that cannot afford to overcome challenges related to compliance with the measures. For instance, differences in product safety and quality regulations between different African countries present extra requirements that include certifications, testing, and labeling, which poses challenges to exporters who wish to penetrate several markets. Such regulatory impediments negate the potential efficiency improvement arising from trade liberalization under arrangements like AFCTA.
In addition, non-tariff measures like technical regulations which are aimed at the protection of health, safety, and environmental standards may be abused as a form of protectionism that instigates trade barriers. Loan standards that are ad hoc or overly strict can discourage businesses from entering region markets and restrict the opportunities for product differentiation (Hakim & Panennungi 2020, 12). The challenge is even greater given that there are numerous national regulations that have to be complied with, which is a burden considering the fact that SMEs face challenges in terms of financing and capacity building.
According to Hassan (2020, 10), it is important to note that NTMs are not necessarily harmful to trade and can act as stimuli for enhancing the quality and value of products if applied appropriately. On the same note it is argued that signatory NTMs can contribute to the enhancement of product quality, standardization, and safety hence enhancing market access and competitiveness in the global market. NTMs can drive innovation in production and create better products that can meet regional and international markets by putting pressure on the businesses to engage in better production standards.
Given that NTMs can largely impede trade while also acting as potential enablers of trade, care must be taken when using them. The governments of African countries need to cooperate in order to ensure that different rules and procedures regarding trade do not diverge from one another too much, thus ensuring a more stable business climate (Debrah et al. 2024, 3). Harmonizing regional standards and having mutual recognition agreements for certification, and ease in customs formalities will also go a long way in addressing the trade cost implications of NTMs with appropriate measures to ensure safety and quality standards.
Furthermore, there is a need for capacity building interventions for enhancing SMEs’ compliance with these measures. Smaller firms are often not so technically equipped and financially capable of investing in the Quality infrastructure to meet such specifications. These firms may need technical training, access to testing & certification services, and financing for quality improvement to overcome barriers to entry and develop new products (Smeets 2021, 6). Such measures are not only helpful for SMEs themselves but also important for the task of diversifying the economy by creating a less monopolized, more competitive and innovative environment.
The study by Coulibaly et al. (2022, 1738) demonstrate that, the enhancement of digital trade facilitation measures is also a promising avenue for lessening the impacts of NTMs on trade. The use of digital solutions in customs, the introduction of electronic certification tools, and the use of blockchain technologies to ensure Supply chain transparency can optimize processes and minimize compliance costs. For AfCFTA, these solutions are especially useful when it comes to the trade of goods and services across national borders, which is a critical element of the organization.
As it has been highlighted above, to optimize the benefits of trade liberalization and properly address NTMs, enhancing institutional and infrastructural capacities is critical. Kamoche & Wood (2023, 962), argue that, the governments need to ensure that adequate resources are devoted to transport and logistics infrastructure such as roads, seaports, and rail networks to make transportation of goods cheaper and faster across borders. Upgrading customs infrastructure and imparting knowledge to the border personnel to enhance trade facilitation and bringing in efficiencies will also help enhance competitiveness and encourage product differentiation.
The study by Costantinos (2023, 17), sustaining and augmenting the quality of regulation also entails institutional reforms such as increasing transparency in rule-making processes and intensifying compliance checks. Since these policies and laws are clear and unambiguous, they offer the companies the assurance they need to commence production of new products and services as well as undertake expansion initiatives. Regional efforts to deal with reforms in regulations and trade barriers can also assist in the formation of a more integrated market that will tame segmentation and thereby impact the cross-border trade and product differentiation.
There is a clear causality between trade liberalization and product diversification that exists in African countries but this potential is limited by structural issues as well as non-tariff measures. Despite the fact that NTMs can be trade restrictive in most cases, the signifies with international standards can foster enhancement and competitiveness of products, hence contributing to diversification goals (WTO 2020). This can only be done through a collective undertaking where there is an alignment of the legal frameworks, development of infrastructure, strengthening institutional frameworks, and providing assistance in undertaking trade in complex environments to the SMEs. In this way, trade liberalization will bring its maximum effect and help African economies become more open, innovative, and competitive in the global economy (Do, 2021, 103).
According to Regional Economic Communities (REC) (2021), the African Continental Free Trade Area (AfCFTA) is one of the most comprehensive programs designed to facilitate economic development and liberalization of the African continent. Through creation of a market of over 1.3 billion people and elimination of trade barriers within the African continent, the AfCFTA aims at boosting intra-African trade, attract foreign investors, and diversify of the African economy. One of the most important goals is to move away from the reliance on export of raw materials and focus on diversified and value-added exports. But the relationship between AfCFTA implementation and product diversification is a complex and depends not only on the measures listed above but also on the ongoing problem of non-tariff measures (NTMs).
The AfCFTA aims at eliminating over 90% of the tariffs on products imported and exported within the continent, subsequently cutting the cost of African products in the global market. This reduction in the tariff is likely to serve as the impetus for businesses to diversify their markets and product portfolios (ESCAP, 2023). By reducing trade barriers, harmonizing the rules of origin, and enhancing customs measures, AfCFTA seeks to cut transaction costs and other logistical impediments to the efficiency of supply chains across the region. Ikponmwosa et al. (2024), argue that, creating regional value chains may open up opportunities for creating specialized industries in different countries and so cooperation is more likely to become a norm rather than competition. For example, while Ethiopia could specialize in textile production, Morocco could concentrate on automotive manufacturing, industries that do not directly compete with each other. In this regard, product diversification is not just an outcome of the expanded trade but rather a planned strategy that is made possible by the integration process.
According to Hakim & Panennungi (2020, 12), even though tariff reductions improve the trade environment under the AfCFTA, NTMs substantially influence trade relations and diversification strategies. NTMs include charges or policies that regulate trade through mechanisms other than tariffs such as Sanitary and Phytosanitary (SPS) measures, TBTs, customs procedures and delays, licensing, and quality control. While some NTMs are aimed at benefiting the consumers by regulating the quality of imported goods and services, others are protectionist measures that delay the admission of imported goods in the domestic market.
The study by Onuwa & Adedire (2024, 7), customs issues and bureaucracy add to the trading costs, which disadvantages small firms and hinders regional trade. At times, these loopholes bring out inconvenience that delays the production of products that ought to be sold at a particular period reducing market prospects of agricultural and processed foods. The following are some NTMs: Implementing these NTMs through compliant policies and procedures is critical for optimizing AfCFTA and diversification.
It has been made clear in this discussion that many African countries have experienced a steady growth and development in their textile and apparel sector which has been propelled by government policies as well as preferential market access mechanisms. The AfCFTA has the potential for further expansion since it provides for the opening of regional markets (Ikponmwosaet al. 2024, 148). However, external barriers such as differences in fabric quality and customs procedures have restricted the integration of trade flows. Through the integration of certification procedures and adoption of regionally acceptable standards, the country could improve its capacity to export numerous textile products within the region.
The economy of African countries is still oil-dependent, although there are gradual attempts to shift to agro-processing. The AfCFTA could potentially enhance regional exports of processed foods and other agricultural products. Nonetheless, Sanitary and Phytosanitary (SPS) measures and lack of quality standards pose an entry barrier in the market. Capacity developments, investment on quality infrastructure, or synchronization of standards would assist a country to optimize on the opportunity offered by AfCFTA to enhance NTMs, hence product diversification (Chivunga & Tempest 2022, 39).
Yan & Liu (2024, 5169) argue that, AfCFTA holds great prospects in entailing extensive product differentiation throughout the African economies, shrinking tariff barriers, and promoting various value-added areas. However, with the development of non-tariff measures there are certain concerns and problems arising to further these objectives. A crucial factor that will need to be addressed when it comes to NTMs includes working towards finding a common standard as well as simplifying processes that will involve investment in capacity building in order to fully maximize the benefits accruing from the trade agreement. With the right policy measures and cooperation frameworks, African countries can go a long way towards deepening their economic integration with the aim of creating a diverse and sustainable economy.
3.Methodology
3.1 Data 
[bookmark: _Hlk223596121][bookmark: _Hlk223596069]     This study examines the impact of the African continental free trade area (AfCFTA) on key trade and economic indicators, with a focus on product diversification and the mediating role of non-tariff measures (NTMs). The research employs a quasi-experimental design to assess causal relationships, utilizing a panel dataset spanning the period from 2015 to 2023. Data for the study were sourced from reliable and authoritative repositories, including the World Integrated Trade Solution (WITS), the World Bank Group, and the World Development Indicators (WDI) database.
    To address the research objectives effectively, a sample of 36 African countries was selected based on the availability and consistency of relevant data. Among these, 27 countries constitute the treatment group, as they have either ratified or actively implemented AfCFTA during the study period. The remaining 9 countries serve as the control group, either due to delays in ratification or non-participation in the agreement. A detailed summary of the countries included in each group is provided in Table 1.
Table 1:Selected African countries for AfCFTA status both the control and treatment groups
	Treatment groups
	Control groups

	ID
	Country
	ID
	Country
	ID
	

	1
	Algeria
	15
	Malawi
	1
	Benin

	2
	Angola
	16
	Mauritania
	2
	Eritrea

	3
	Burkina Faso
	17
	Mauritius
	3
	Liberia

	4
	Burundi
	18
	Namibia
	4
	Libya

	5
	Cameroon
	19
	Nigeria
	5
	Madagascar

	6
	Central African
	20
	Sao Tome
	6
	Somalia

	7
	Congo Rep of
	21
	Senegal
	7
	South Sudan

	8
	Djibouti
	22
	Seychelles
	8
	Sudan

	9
	Egypt
	23
	Sierra Leone
	9
	Swaziland

	10
	Equatorial Guinea
	24
	South Africa
	
	

	11
	Ethiopia
	25
	Tanzania
	
	

	12
	Gabon
	26
	Togo
	
	

	13
	Gambia
	27
	Tunisia
	
	

	14
	Lesotho
	
	
	
	



3.2 Variable description
    The study employs a set of key variables to evaluate the impact of AfCFTA on product diversification, with a focus on the mediating role of non-tariff measures (NTMs). The data description and measurements for these variables are summarized in Table 2 below:
Table 2:Data description and measurements
	Variable
	Measurement
	Source

	Product diversification
	Number of distinct  products exported
	World Bank Group

	Non-tariff measures (NTMs)
	NTM coverage ratio (%)
	WITS

	Export volume (ExV)
	Export volume index (2015 = 100)
	WDI

	AfCFTA status
	AfCFTA (Yes/No)
	African Union Commission (AUC)


Notes: i). AfCFTA status is a binary indicator capturing whether a country has implemented AfCFTA during the study period (1 = post-implementation, 0 = pre-implementation).
          ii). Product diversification is measured by the count of distinct products exported by a country, capturing the breadth of export variety.
          iii). NTMs are represented by the coverage ratio, which indicates the proportion of trade flows subject to specific non-tariff measures.
          iv). Export volume (ExV) provides an indexed measure of export activity, normalized to a base year (2015 = 100).
3.3 Descriptive statistics of the key variables 
Table 3 below reports group-wise descriptive statistics. On average, AfCFTA members exported fewer products than controls but had higher export volumes and slightly greater NTM coverage. These differences highlight the need for causal methods beyond simple group comparisons.
Table 3: Group-wise Descriptive Statistics of Export Diversification, NTMs, and Export Volume
	Group
	Number of Products (Mean)
	Number of Products (SD)
	NTM coverage ratio %(Mean)
	NTM coverage ratio % (SD)
	Export volume (Mean)
	Export volume (SD)

	Control
	1621.23
	1583.59
	26.87
	34.77
	150.89
	248.01

	Treatment
	1367.35
	1354.93
	29.23
	36.07
	191.04
	392.65



The results above reveal  notable differences between treatment and control groups. On average, control countries exported 1,621 products, compared to 1,367 for treatment countries, suggesting that non-participating economies exhibited slightly broader export baskets during the study period. However, both groups displayed substantial variability, as reflected in their high standard deviations, underscoring heterogeneity in export structures across African economies.
With respect to NTMs, treatment countries reported a higher average coverage ratio (29.23%) compared to control countries (26.87%). Although the difference is modest, it suggests that AfCFTA members were somewhat more exposed to trade flows affected by non-tariff measures. This finding aligns with the view that NTMs remain a central challenge in deepening intra-African trade.
Export volume, however, revealed a contrasting dynamic. Treatment countries had a higher average export volume index (191.04) than control countries (150.89), indicating relatively stronger trade performance among AfCFTA members. The larger standard deviation among treatment countries (392.65 compared to 248.01 for controls) also suggests greater disparities in export performance within the group, reflecting the diversity of economies included in AfCFTA.
The group-wise descriptive statistics provide useful context for interpreting the causal estimates that follow. While AfCFTA members demonstrated higher average export volumes, they also exhibited narrower product baskets and slightly greater exposure to NTMs compared to the control group. These baseline differences suggest that the effects of AfCFTA cannot be fully captured by simple group comparisons, as structural heterogeneity and overlapping influences may obscure the true causal relationship. To address this, the study employs the Synthetic Control Method (SCM), which constructs a counterfactual scenario by weighting control countries to mirror the pre-treatment characteristics of AfCFTA members. This approach enables a more rigorous assessment of whether the observed differences in export diversification can be attributed to AfCFTA implementation rather than underlying structural disparities.
Figure 1 below complements the aggregate view with country-level trends for Algeria, Burundi, and Kenya. Algeria and Burundi maintain broad and relatively stable export baskets, each averaging over 3,800 products, while Kenya shows a much narrower and more volatile profile, averaging only 650 products. This contrast illustrates the heterogeneity across African economies and underscores that AfCFTA’s impact will vary depending on baseline diversification levels.
[image: ]
Figure 1:Export diversification trends for selected countries, 2015–2023
The country-level comparison highlights marked differences in export diversification. Burundi emerges as the most diversified among the three cases, with an average of 4,185 products and a relatively narrow range, suggesting both breadth and stability in its export structure. Algeria also demonstrates a high degree of diversification, averaging 3,813 products, though with slightly wider fluctuations compared to Burundi. In contrast, Kenya exhibits a substantially narrower export base, averaging only 650 products, and with extreme variation ranging from as few as 25 to nearly 2,800 products during the study period.
These results indicate that while some African economies, such as Burundi and Algeria, have already developed broad export baskets, others like Kenya remain less diversified and more vulnerable to shifts in global trade conditions. This heterogeneity reinforces the need for AfCFTA policies to account for country-specific structures, as the benefits of trade liberalization may vary substantially depending on baseline levels of diversification.
3.2 Econometric model
3.2.1 Synthetic control method (SCM)
    This study employed the synthetic control method (SCM) approach to assess the causal impact of the African Continental Free Trade Area (AfCFTA) on product diversification, export volume, and non-tariff measures. According to Ben-Michael, Feller & Rothstein (2021, 1794), synthetic control method (SCM) as a widely used method for causal inference in panel data with one treated unit. This approach constructs a counterfactual outcome for a treated unit based on a linear combination of untreated units with optimal weights constrained to be non-negative and summed to one (Yan & Chen 2024, 5169). In this study the approach constructs a synthetic unit, a weighted combination of non-treated units (countries that did not implement AfCFTA during the study period), to serve as a counterfactual. This synthetic unit represents the trade indicators of treated countries (those that implemented AfCFTA) in the absence of the agreement.
The model based on Lu  (2021) gives as:
= ………………………………………………………………………. (i)
 ……………………………………………………………………. (ii)
Where;
i=0 represents treated unit
i=1, 2..., j represents control group (Donor pool)
t=1, 2…, T0; Pre-treatment period
t=T0+1, T0+2, …, T; Post-treatment period
Di, t: Treatment effect
Di, t>0 if i=0 AND t>T0; Di, t=0 if i≠0 OR t≤T0
: Observed outcome variable
Counterfactual outcome variable
Idiosyncratic Error Term
    By comparing observed outcomes in treated countries to their synthetic counterparts, SCM effectively isolates the causal effects of AfCFTA while accounting for time-varying unobserved factors. The method is particularly suitable for this study, as it accommodates the staggered implementation of AfCFTA. This flexibility allows for a detailed analysis of how the agreement's effects vary across regions and stages of implementation.
The synthetic control model approach used in this study was implemented using Stata version 18 via synth_runner user-defined package. The results of the analysis are discussed in detail in the subsequent sections.
4.Results
    To further validate the estimated impact of AfCFTA on product diversification, we complemented the main synthetic control estimates with placebo tests as shown in Table 4 below. These tests assign “false treatments” to countries that did not implement AfCFTA and compare their estimated effects with the actual treatment effect. This approach provides a benchmark to assess whether the observed AfCFTA impact could have arisen by chance.
Table 4:AfCFTA Estimated Effects on Product Diversification(With and Without NTMs)
	Specification
	AfCFTA Estimated Effect
	Placebo Mean
	Placebo Std. Dev.
	p-value
	Standardized p-value

	With NTMs
	9.84
	0.02
	1.15
	<0.001
	<0.001

	Without NTMs
	10.30
	0.03*
	1.12*
	<0.001
	<0.001


Notes: The AfCFTA estimated effect represents the post-treatment difference between treated units and their synthetic counterparts. Placebo mean and standard deviation summarize the distribution of effects for countries not covered by AfCFTA but treated as if they were (in-space placebos). p-values reflect the proportion of placebo effects at least as large as the actual effect; standardized p-values adjust for pre-treatment fit quality.
The synthetic control results provide strong evidence that AfCFTA has contributed to greater product diversification among its members. Specifically, the estimated treatment effect of 9.84 indicates that, on average, countries implementing AfCFTA exported nearly ten more distinct products in the post-treatment period compared to their synthetic counterparts. This result is economically meaningful: it suggests that integration under AfCFTA has expanded the breadth of export baskets rather than maintaining pre-existing specialization patterns.
To ensure that this effect is not driven by chance, placebo tests were conducted by reassigning AfCFTA treatment status to countries that never joined. The placebo distribution centered near zero (mean = 0.02, standard deviation = 1.15), showing no systematic diversification effect among non-members. By contrast, AfCFTA members consistently diverged from their synthetic controls in the post-treatment period. Both the raw and standardized placebo-based p-values are below 0.001, providing strong evidence that the diversification gains observed are statistically significant and not an artifact of model specification.
The estimation strategy also accounts for the role of export volume (ExV) and non-tariff measures (NTMs). Export volume was included to capture the scale of trade, thereby controlling for the possibility that diversification results simply from larger trade flows. NTMs were incorporated through the coverage ratio, which reflects the proportion of products subject to regulatory measures. While NTMs may both facilitate and restrict trade, their inclusion allows the model to capture their net effect on diversification. This ensures that the reported AfCFTA impact is not confounded by differences in trade policy environments. To further assess the role of NTMs, the model was re-estimated excluding NTMs. Results are reported in Table 4 and show that while the estimated effect increases slightly (from 9.84 to 10.30), the substantive conclusion remains unchanged. This confirms that NTMs partly mediate the AfCFTA effect but do not overturn the overall findings.
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Figure 2: Effect of AfCFTA on the number of exported products (Synthetic Control Method estimation). The outcome variable is the total number of distinct products exported at the HS 6-digit level. Lead 0 represents 2020, when trade was severely disrupted by COVID-19.
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Figure 3: Trends in the number of exported products: treated country vs. synthetic control. The treated unit shows the total number of distinct products exported compared to its synthetic counterpart. The sharp drop at Lead 0 reflects the COVID-19 shock, while the post-0 recovery overlaps with the commencement of AfCFTA trading in January 2021.




Figures 2 and 3 illustrate the estimated effects of AfCFTA on product diversification relative to the synthetic control. In both graphs, the pre-treatment period shows close alignment between treated countries and their synthetic counterparts, confirming the credibility of the counterfactual. At Lead 0, the treated and synthetic outcomes converge, reflecting both the strong pre-treatment fit and the exogenous trade shock caused by the COVID-19 pandemic in 2020. In the post-treatment period, however, the trajectories diverge sharply: the effect graph shows a marked positive increase of nearly ten additional products, while the treated units expand their export baskets compared to a relatively flat synthetic path. These results are consistent with the placebo test findings and the estimated effect of 9.84 reported in Table 4, suggesting that while the immediate dip reflects the pandemic, the subsequent rebound and sustained divergence point to AfCFTA membership as a key driver of product diversification beyond what would have occurred in its absence.

5.Discussions
This study examined the causal impact of the African Continental Free Trade Area (AfCFTA) on product diversification, with particular attention to the role of non-tariff measures (NTMs). The findings demonstrate that AfCFTA has generated a significant positive effect on diversification, as reflected in an estimated gain of 9.84 additional products exported by member states relative to their synthetic counterfactuals. This result is further validated by placebo tests, which show that the estimated effect is substantially larger than the average placebo outcome and highly statistically significant (p < 0.001). Taken together, the results provide robust evidence that AfCFTA membership has expanded the range of products exported, thereby reducing excessive dependence on a narrow export basket.
These findings align with prior arguments in the literature that regional trade agreements create larger markets and encourage investment in new product lines (Adams et al. 2024, 17; Aliyu 2024, 3). By lowering tariffs and harmonizing regulations, AfCFTA has reduced structural fragmentation and enabled economies of scale, which in turn support diversification. This is consistent with Ben-Michael, Feller & Rothstein (2021, 1794) observation that SCM can capture the differential impact of large-scale policy interventions when conventional econometric methods are limited. The visual evidence from the effect graphs reinforces these conclusions: while treated countries’ exports diverged positively from their synthetic controls after AfCFTA’s implementation, the synthetic path remained flat, underscoring that the observed expansion was policy-driven rather than a continuation of prior trends.
The results also shed light on the complex role of NTMs. While NTMs are often justified as mechanisms for ensuring quality and safety, their presence continues to shape the outcomes of trade liberalization by raising compliance costs and constraining market entry (Lim, 2023, 54; Samunderu, 2024). In this study, NTMs were explicitly incorporated into the predictor set of the SCM model, allowing the analysis to control for their dual role. The fact that AfCFTA still exhibited a strong positive effect after accounting for NTMs suggests that the agreement has been able to offset some of the restrictive impacts of these measures, though their continued prevalence may limit the full potential of diversification gains. This finding resonates with previous assessments that stress the importance of complementing tariff reduction with active management of non-tariff barriers (Karonga 2020, 10; ESCAP, 2023).
More broadly, the results contribute to the ongoing debate on Africa’s integration challenges. Earlier literature noted that regional economic communities such as ECOWAS and SADC struggled to achieve deep integration due to persistent barriers and fragmented markets (Ikponmwosa et al., 2024). By contrast, AfCFTA’s broader scope and continent-wide reach provide a more credible pathway toward diversification and competitiveness. Our results empirically confirm that AfCFTA is not only a symbolic integration project but also a practical driver of trade structure transformation, aligning with recent studies highlighting its potential to unlock intra-African trade (Debrah et al. 2024, 4; Coulibaly ety al. 2022, 1738).
Strengths, Limitations, and Recommendations
A key strength of this study lies in its application of the Synthetic Control Method, which allows for credible causal inference by constructing counterfactual outcomes for treated countries. The use of placebo tests further enhances the robustness of the results by demonstrating that the estimated effect is not driven by random chance.
However, several limitations must be acknowledged. First, data availability restricted the sample to countries with consistent product-level export data, leading to the exclusion of some important economies such as South Africa. This limitation may affect the generalizability of the findings across all AfCFTA member states. However, the selected sample still provides a reliable basis for evaluating the short-term impact of AfCFTA on product diversification. Second, while pre-treatment trends between treated countries and their synthetic controls were broadly parallel, some deviations remain, and anticipation effects cannot be fully ruled out given that AfCFTA negotiations began before formal implementation. Third, SCM assumes no spillovers across treated units, yet intra-African trade links mean some interdependence is likely. 
This study measured diversification mainly through the number of distinct products exported, which proved to be the most consistent indicator across the sample. Although the Herfindahl–Hirschman Product Concentration Index (HHPCI) was initially considered to capture export concentration, its application within the Synthetic Control Method (SCM) produced estimation difficulties, making the results unreliable. As a result, the analysis relied on product counts, which offered tractable and stable estimates.
Future studies should attempt to integrate multiple measures of diversification such as the Theil index, the IMF’s Export Diversification Index, or indicators of economic complexity together with the destination dimension of trade. Expanding the dataset to more countries and adopting complementary approaches, such as event studies or network-based SCM, would also help capture spillovers and robustness. Finally, linking diversification trends to broader macroeconomic outcomes like GDP per capita and trade-to-GDP ratios would situate the findings within a fuller development context, giving policymakers a more comprehensive view of AfCFTA’s impact.
6.Conclusions 
This study set out to assess the causal impact of the African Continental Free Trade Area (AfCFTA) on product diversification, while explicitly considering the role of non-tariff measures (NTMs). Using the Synthetic Control Method, the results demonstrate that AfCFTA significantly increased the number of products exported by member countries, with an estimated effect of 9.84 additional products relative to their synthetic counterfactuals. Placebo tests confirmed that this effect was not a product of chance, underscoring the robustness of the findings.
Importantly, the inclusion of NTMs in the model highlights their role as a mediating factor. While AfCFTA created meaningful opportunities for diversification by lowering tariffs and harmonizing markets, NTMs continued to exert upward pressure on compliance costs and restricted the speed of adjustment. The fact that diversification gains remained significant even after accounting for NTMs suggests that AfCFTA has partially mitigated their restrictive influence, but also that their continued prevalence tempers the full potential of trade liberalization.

Data availability statement: The data used in the analysis of this study is available upon request.
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