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[bookmark: _Toc220661987]Abstract 
The paper has explored the factors that determine agricultural product export performance in Ethiopia (1993-2022) with a highlight on the major trends, issues, and opportunities that influence the performance of exporting agricultural products. While agriculture remains the backbone of Ethiopia’s economy—driving GDP growth and providing the bulk of national employment—its export potential is stifled by low productivity, fragmented supply chains, and limited access to modern farming technology. The mixed-methods research design was used, which involves quantitative method in order to offer a thorough analysis of the factors that influence the performance of agricultural exports. Secondary sources such as trade statistics, economic reports, were used to collect data, which were analyzed with the help of Autoregressive Distributed Lag model and Error Correction Mechanism to determine both short and long run association between the variables. This research established that GDP growth, government debt, corruption level, infrastructure quality, and Consumer Price Index have a major determinant on the export performance. It is worth noting that although the first attempts at controlling corruption adversely affected exports, it later had a positive effect on the growth. The analysis showed that there was a quick adjustment process applying an average of 67.25 percent of any imbalance in export performance within a year. The results indicate that a long-term economic growth and strong domestic capital formation are critical in increasing the export capacity. Nonetheless, the existence of high levels of indirect taxation always discourages the competitiveness of exports, which means that the policy changes are to be implemented. The report concludes that specific actions are needed to help deal with the structural inefficiency of the agricultural export sector in Ethiopia. Some of the recommendations involve the use of fiscal policies to lower the indirect taxes imposed on exports, investment in infrastructure and the enhancement of governance to allow trade. 
Keywords: Agricultural exports, Ethiopia, Export performance, Corruption, Infrastructure, Economic growth, Autoregressive Distributed Lag Model, Error Correction Mechanism.
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[bookmark: _Toc220661989]1.2 Background of the study 
The agricultural industry in Ethiopia plays an important role in the economy of the country with an estimated contribution of around 40 percent to the GDP of the country and it provides more than 70 percent of the population with employment ((World Bank, 2023); (Brief, 2022). This sector provides crucial livelihoods to the majority of Ethiopians and is a major part of the country's export economy. Produce from agriculture, particularly coffee, teff, and other horticultural products, contribute substantially to this sector of the economy.
Ethiopia, also referred to as the birthplace of coffee, is responsible for generating around 30% of total export revenues (Stevinstraat, 2022). In 2022, total agricultural exports reached nearly $3 billion, of which coffee accounted for more than $1 billion.  This truly illustrates the significance of this industry for the inflow of foreign capital and economic growth (Abdelmeguid et al., 2022).
Agriculture is responsible for around 40% of Ethiopia's GDP, which makes it an important factor of economic development. The GDP of the country was roughly estimated as $111 billion in 2022 (Ethiopia : Macroeconomic and Social Indicators, 2004), the agricultural sector constitutes a fundamental sector that underpins the livelihoods of rural populations as well as the economic frameworks of urban areas. Furthermore, the agricultural domain plays a crucial role in generating indirect tax revenue, representing an estimated 25% of the total indirect tax revenue for the year 2022 (Ababa, 2024).
The Consumer Price Index (CPI) in Ethiopia has been volatile due to the factors of agricultural production and the forces in the market. In 2023, Consumer Price Index recorded 15 percent annual increase with most of the prices increment being recorded in the staple crops (Loening et al., 2009). Climatic and infrastructure issues that change the agricultural production pattern lead to increased consumer prices that make the economy volatile.
Corruption poses significant problems in Ethiopia that diminish the opportunities of economic development as well as new investments. According to studies conducted by Diriba (2020) Ethiopia scored 37 out of 100 meaning that there is high perceived corruption. The current state of the environment acts as a barrier to be able to welcome foreign direct investment flows and prevent effective agricultural development projects. More research is necessary to ascertain the extent to which the extent of corruption poses a hindrance to companies investing directly under foreign operations in agricultural sectors.
Ethiopian smallholder farmers face significant difficulties as far as access to financing resources are concerned. Studies indicate that farmers constitute about 25 percent of the people that use formal financial services (Zone & State, 2022). The farmers should have improved access to financial products and credit in order to be in a position to buy sophisticated technologies and embrace better practices that would enhance their production output and export levels. Smallholder farmers have needs that require specific financial products yet the existing research has never been able to confirm the appropriate solutions.
The research of Kitila (2023) shows that intra-African trade flows are stronger with the degree centrality of a country in the world trade network showing the countries with more trading partners to be more successful in trade. Performance of trade is also degraded as countries have trading partners closely related to one another as this raises the value of the clustering coefficient. These dynamics are validated by the negative binomial regression analysis that indicates the significance of the network structures in the performance of trade between African countries.  More research is needed in order to know how the structure of trade networks can be optimized to boost the performance of Ethiopian trade with both regional and international perspectives.
Ethiopia has also invested heavily in the road infrastructure that is essential in agricultural exportation. Nonetheless, there are still challenges that are facing it, as only a quarter of rural roads are paved (Bekele & Ferede, n.d.). Enhanced road connectivity can also be used to increase accessibility to the markets, decrease transportation expenses and raise product quality. The work force is typified by enormous informality and low productivity and hence skill improvement and training is crucial in enhancing productivity and the quality of agricultural products to be exported. The improvement in rural road connectivity and its effects on agricultural productivity and local and national market integration require studies that evaluate the long-term impacts of these improvements.
The level of foreign direct investment in agricultural sector has been on the rise with the overall amount of FDI totaling about 3 billion in 2022 (Ashine, 2024). Nevertheless, the industry continues to receive comparatively low proportion of total FDI, which implies that it can be expanded. Productivity and export capacity can be improved through promotion of agribusiness.
In Ethiopia, total savings have been on the increase up to the country national savings rate of 20-percent of GDP in 2022 (FED, 2007). The resulting higher savings may generate the required investment capital in the form of agriculture, infrastructure and technology, which will eventually enhance performance in exports. Growth into the agricultural sector through improvement of skills and training is also a way of boosting production and quality products to the international markets. More research on the impediments to converting more national savings into productive investments in agriculture and technology is needed to point to key gaps. 
The justification for this study resides in the urgent need to reconcile Ethiopia’s heavy economic reliance on agriculture with the systemic structural bottlenecks that currently impede its modernization and export competitiveness. Despite contributing 40% to the national GDP and sustaining over 70% of the workforce, the sector remains constrained by a significant financial inclusion gap, where only 25% of smallholders’ access formal credit, and a critical infrastructure deficit, characterized by 75% of rural roads remaining unpaved. Furthermore, the volatility of the Consumer Price Index (CPI) and the high perception of institutional corruption necessitate an empirical investigation into how these factors deter Foreign Direct Investment (FDI) and hinder the effective conversion of national savings into productive agricultural technology. By analyzing the complexities of trade network structures and the inefficiencies in current value chains, this research provides a vital scientific framework for identifying the specific interventions required to enhance productivity, stabilize the macro economy, and optimize Ethiopia’s position within regional and global trade networks. Consequently, this study is essential for providing evidence-based solutions that transform traditional farming into a high-value, export-oriented industry capable of driving sustainable economic growth.
[bookmark: _Toc220661990]1.3 Statement of the problem 
The agricultural industry in Ethiopia plays a crucial role in the economic development of the country and it ranks highly in terms of exports, GDP and foreign direct investment (FDI). Nevertheless, there are some challenges that impede the potential of the sector. In 2022, the volume of agricultural exports in Ethiopia was about 3 billion dollars with the exports of coffee, teff and horticultural products playing a major role (Ahmed, 2024). Even with this growth, the level of export is not as much as it can be because of several obstacles. According to a study conducted by (At, 2024), the agricultural exports can be boosted by up to 30 by enhancing the accessibility of the market and lowering trade barriers.
Approximately 40 percent of the Ethiopian GDP is through agriculture (Profile, 2022). Nonetheless, the climate change and inadequate infrastructural facilities have facilitated variable growth in agricultural production hence in the GDP per capita. According to a report by the (Hårsmar, 2022), it was estimated that a 10 percent growth in the agricultural sector would result in a 1.5 percent increment in the GDP, which highlighted the value of the agricultural sector to the overall economic wellbeing.
In 2022, FDI in the agricultural sector had reached about 3 billion ((Andarga, 2023). This is however just a small portion of total FDI.  Hornberger and Kusek (2010), established that greater FDI inflow of $1 billion an annum was likely to be attracted with the improvement of investment climate by better governance and fewer bottlenecks.
Corruption has been a major setback to economic growth (Burns & Dalrymple, 2012) registered 37 out of 100 score on Ethiopia. In one (Raphael, 2023) study, it was found that corruption should be reduced to boost investor confidence, which would translate into more FDI and greater agricultural output.
The (L. M. Profile, 2025) Over 70% of the Ethiopian population works in agriculture, but productivity remains low. Research by Eyitayo Raji et al. (2024) showed that focused training programs could boost productivity by 20%. This increase would greatly improve both the quality and quantity of agricultural exports. However, infrastructure gaps, especially in rural areas, hold back agricultural growth. According to the (Anega & Alemu, 2024), Only about 40% of rural roads are paved. Mosa et al. (2020) completed research findings about improving road infrastructure could reduce transport costs by 15-20% in Africa, which would improve farmers' reach to markets and ultimately increase exports. The International Food Policy Research Institute (IFPRI) reported that countries that had a focus on agricultural exports tend to experience rapid GDP growth, compared to countries that are not focused on agricultural exports (Abate & Badiane, 2018). Furthermore, rapid GDP growth usually includes job growth, as agricultural sectors tend to be labor-intensive. The Food and Agriculture Organization (FAO) reported that agricultural exports could fuel millions of jobs, especially in rural areas that lack employment opportunities, to do so (Bank, 2014).
Research from (Kitila, 2023) presents solutions found that Increasing the degree centrality of African nations accelerates international trade flows, although a larger clustering coefficient has a detrimental effect on exports. Countries with greater out-degree centrality generally export larger amounts, since these nations have many trading relationships. At the same time, a higher clustering coefficient indicates that countries are more interconnected, are trading with each other more frequently, and might be trading less with the rest of the world because of the stronger interconnections of trade in general.
Increased savings are important for investment in export-oriented industries. Increased savings means more money is readily available for companies to expand output. This assumption was supported by TLS research in Turkey indicating that when the country saved more, they were able to expand exports. This led to the ability of the country to invest in production and infrastructure including roads and sources (Ribaj & Mexhuani, 2021).
The Consumer Price Index (CPI) is a measure of whether prices are increasing or decreasing. This can interfere with what people buy and how much output is available for exports. Brazil demonstrated that when the CPI increased, exports decreased (and was insufficient) in response to CPI (Lokshin, 2023).
Tariffs, which function similarly to taxes that governments impose on imports, can have a significant impact on a country's export competitiveness and trade activities. If a nation reinvests tariff revenue into valuable trade-infrastructure improvements, then it might greatly increase exports. Edwards (2005), for example, explains that in South Africa once nations reinvested tariff income into trade-enhancing developments, exports improved and trade became easier. 
Exports are important too, when cultivating and exporting local crops, it is an important consideration for ensuring that communities’ food needs are met to meet adequate dietary needs. The Food and Agricultural Organization (FAO) states that countries with high export levels of crops tend to have better food security than countries who do not have high levels of crop exports. If a country is more adept at producing crop exports, then a portion of the revenue can be reinvested into growing food locally (Pawlak, 2020). Additionally, if countries are able to export a variety of crops and/or high nutrient crops, they will help provide communities with needed dietary nutrients. For example, one study provided evidence in Ethiopia that following an export of special nutrient-dense crops local people began consuming more dietary varieties, evidenced by not only population samples but dietary surveys.
Several studies indicate there is a relationship between the Consumer Price Index (CPI) and a country’s exportation levels. A rise in domestic prices may deter pricing competitiveness in foreign markets (Lokshin, 2023). However, we know little about how changes in CPI relate to individual crops, which makes it difficult to fully comprehend the totality of the effects on export performance and the policy implications of this phenomenon. 
Corruption is a huge constraint to economic growth in Ethiopia. The country received a corruption perception score of 37 out of 100 (Burns & Dalrymple, 2012). While it is a topic of conversation, it has not been operationalized or studied to properly frame corruption in relation to trade agreements and export performance. Understanding how corruption posits constraints to exporting would contribute to developing solutions. 
Additionally, one source suggests that agricultural exports may increase by almost 30% if given market access (At, 2024), while increased competitive capabilities could reach as high as 25% through removing tariffs (Karugia, et al., 2009). However, studies often are either looking at Nigeria as a case or have a northern emphasis through overall economic improvement, rather than identifying specific policy or infrastructure strategies to realize the aforementioned exports.
Enhancing governance could facilitate the inflow of an additional $1 billion in foreign direct investment (FDI) (Hornberger & Kusek, 2010). Nevertheless, existing literature does not examine the effects of higher FDI on agricultural productivity and export performance indicator. The absence of research into the productivity-export performance link contributes to a movement towards nonperforming FDI without any discernable economic growth.
The literature acknowledges that over 70% of the Ethiopian population is employed in agriculture and that agricultural productivity, in general, is not high (Keba, 2024). However, there have been distinctions in agricultural productivity, agricultural export performance, and regional differences that have not received any attention, therefore calling for interventions focused locally due to local specific conditions and challenges.
Furthermore, there is a notable gap in contemporary literature regarding the integration of specific technological innovations—such as digital agriculture and precision farming—into frameworks for enhancing agricultural productivity within the Ethiopian context (Tadesse et al., 2021). Overlooking the role of technology neglects a critical opportunity to bolster productivity and competitiveness in agricultural export performance. As noted by Fuglie et al. (2020), agricultural productivity remains a decisive factor in overcoming the systemic challenges of food insecurity and global market volatility.
Additionally, existing studies on agricultural exports frequently rely on descriptive or basic econometric approaches, with a limited application of complex analytical models such as Computable General Equilibrium (CGE) or advanced Gravity Models (Beghin, 2017). Without these sophisticated analytical techniques, researchers struggle to capture the non-linear complexities of agricultural economic relationships. Consequently, future research must utilize more robust modeling to account for market fluctuations and cross-border trade dynamics.
The agricultural sector remains the backbone of the Ethiopian economy, serving as a primary driver for economic growth and export potential (Mekonnen et al., 2022). However, the sector is currently hindered by structural inefficiencies, including low yield productivity, limited access to credit, and inadequate infrastructure (World Bank, 2023). Furthermore, institutional challenges such as governance deficits and the digital divide continue to stifle progress. This paper reviews the multifaceted attributes of agricultural export performance in Ethiopia, specifically examining the impact of government debt, human capital training, institutional governance, and regional productivity differentials. By addressing these significant research gaps, this paper provides actionable policy recommendations to enhance export performance, foster economic resilience, and ensure food security in the region.
[bookmark: _Toc220661991]1.4. Research Questions 
· How has the performance of agricultural products export trade in Ethiopia evolved from 1993 to 2022, and what is the current level of performance?
· What are the main factors influencing the performance of the Ethiopian agricultural product export?
· What are the long run and short run effects of determinants of agricultural products export performance in Ethiopia?
[bookmark: _Toc220661992]1.5. Research Objective
[bookmark: _Toc220661993]1.5.1. General objective
The main objective of this study is to analyze the determinants of agricultural products export performance of Ethiopia from 1993 to 2022, identifying key trends, challenges, and opportunities.
[bookmark: _Toc220661994] 1.5.2. Specific Objectives
1. To analyze the trends of agricultural products export trade in Ethiopia from 1993 to 2022 and evaluate the current level of performance.
2. To identify and examine the main factors influencing the performance of agricultural product exports in Ethiopia.
3. To examine the long run and short run effects of determinants of agricultural products export performance in Ethiopia 
[bookmark: _Toc220661995]1.6. Significance of the study 
This research will benefit the following groups:   
The results of this research are useful for several groups involved in agriculture. Policymakers will find the analysis useful for developing evidence-based agricultural policies and trade regulations that facilitate improved export performance. Once obstacles and opportunities to improve export performance are identified, policymakers can then strategize actions for the future to improve agricultural productivity, performance, and export markets.  
The research extends value to farmers and producers as they too will gain valuable information about market trends and consumer values. An increase in knowledge will directly benefit the farmer and producer in their market strategy about crop selection and production alternatives. Furthermore, learning about the importance of sustainability and technology will improve farmers' and producers' levels of certainty in agricultural productivity and market access.  
To scholars and researchers, the study is an important contribution to the body of knowledge about agricultural exports as an area of applied practice and potentially a field of study for related disciplines. The text will connect agricultural performance with economic, environmental, and social factors knowing there is little agricultural export scholarship on our relationship in practice and theory.
This information will be useful to investors and other business stakeholders to help choose appropriate investment opportunities in agricultural exports. Further, developing an understanding of the structures and behavior of markets will help facilitate businesses' ability to align product offerings with consumer preference and export demand.
The NGOs will be able to develop programs for smallholder farmers and improve agricultural practices, as well as increase farmers' capacity to export their products. The results and further receive agricultural exporting context for Ethiopia, will also help actors work together, while also identifying where their own efforts may present increased priority. Lastly, the foreign trade partners will gain important contextual information to improve their contextual knowledge of agriculture exporting in Ethiopia and identify who potential trade partners may be with agriculture in Ethiopia. The contextual knowledge can also improve communication around agricultural standards, but also potentially market access and trade with the country of Ethiopia.
[bookmark: _Toc220661996]1.7. Scope of the Study
This inquiry aims to investigate the agricultural export sector in Ethiopia. The inquiry will take place over the timeline of 1993-2022 to highlight trends, changes, and developments in agricultural exports. It will look at the impact of policy changes, weather conditions, and pole shifts in market forces. The study involves a mixed-methods approach using quantitative data on exports and qualitative data from interviews and focus group discussions undertaken with farmers and other stakeholders in the agricultural sector. This provides balance between the statistical findings as seen from the experience of actors involved in agricultural exports.
The inquiry investigates key issues including agricultural production (types and volume of produce exported), value of exported goods (monetary value of the exported goods), access to markets (ability of farmers to access local and global markets), technology adoption (use of improved agricultural practices), and government debt). It will also address other associated external factors including trading policies, corruption, and climate change. Ultimately, it aims to clarify how the interplay of these factors impacts agricultural export performance in Ethiopia.
[bookmark: _Toc220661997]1.8. Limitation of the study 
This study recognizes several limitations. The analysis and the volume of data gathered were impacted by time restraints. Additionally, both foreign direct investment (FDI) and agriculture exports had the dual constraints of research availability and poor-quality disaggregated data. Budget constraints included limitations on research spending to support fieldwork (for example, stipend for participants) and limitations on more sophisticated econometric testing. Moreover, a macroeconomic analysis also bypasses important micro-level determinants of agricultural performance and local market characteristics. The analysis also did not fully examine non-linear relationships and indirect effects of macroeconomic determinants, either, which can provide more light. The findings can also not generalize to other nations because of regional heterogeneity in agriculture. Finally, even after a try at ending endogeneity, the complexity of interaction between variables could still induce bias, and future research should adopt a more integrated approach with multiple sources of data and methods.
[bookmark: _Toc220661998]1.9. Organization of the paper 
The paper is organized into five chapters. The first chapter introduces the study. It provides an overview of the central topic, its relevance and purpose, and background information on agricultural exports, defines the problem, and lays out the research questions that guide the study, and discusses the study's rationale and importance. The second chapter offers a literature review by discussing the theory framework that relates to agricultural exports. This systematically reviews empirical literature on factors that influence agricultural product exports and then builds a conceptual framework of the relationships between key factors while identifying gaps in the literature that requires more research. The third chapter presents a fairly extensive description of the research design. In the research design section, the research design is presented quantitative method, and then details of the population and sample, sampling strategies, data collection procedures and instruments, data analysis strategies, and ethical considerations are described that emerged during the research process. Chapter four presents and discusses the findings and implications. Finally, chapter five summarizes findings, discusses conclusions, and offers recommendations.

[bookmark: _Toc220661999]CHAPTER TWO
[bookmark: _Toc220662000]REVIEW OF RELATED LITERATURE 
[bookmark: _Toc220662001]2.1. Introduction 
[bookmark: _Toc220662002]This chapter examines the theoretical and empirical underpinnings of agricultural export performance. It explores established trade theories and reviews global and local empirical studies to identify the research gap.
[bookmark: _Toc220662003]2.2. Theories related to the study
[bookmark: _Toc220662004]2.2.1 Comparative Advantage Theory
The comparative advantage theory introduced by David Ricardo posits that countries should specialize in the production of goods that have a lower opportunity cost relative to other countries. Thus, we argue Ethiopia should dedicate itself to exporting agricultural products, particularly coffee and spices, because of its comparative advantage in terms of agronomic conditions (climate) and historical farming expertise. We believe that Ethiopia can improve both its export performance and trade balance based on specializing and exporting its agricultural production (Ricardo, 2010).
[bookmark: _Toc220662005]2.2.2 New Trade Theory
New Trade Theory developed by renowned economists Paul Krugman challenges the idea of comparative advantage and gives economic weight to economies of scale and network effects in international trade. The fundamentals of New Trade Theory suggest companies competing in international markets can maintain a competitive advantage based on producing in larger spans which lowers production costs. We argue that applying this theory in Ethiopia would address the cooperative aspect of agriculture; smallholder farmers would adopt to cooperate in their production in order to enter larger and more international markets with bargaining power and strategic associations that can enhance their efficiency and export performance particularly in economies of scale (Krugman 1979).
[bookmark: _Toc220662006]2.2.3 Porter's Diamond Model
Michael Porter's Diamond Model helps analyze a country's competitive advantages. The model consists of four key factors impacting a country's ability to compete in global markets: factor conditions, demand conditions, related and supporting industries, and the strategy, structure, and rivalry of firms. Ethiopia can enhance its agricultural export capacity by capitalizing on its abundant agricultural resources, such as rich land and climate, promoting local demand for premium agricultural products, and developing support industries in processing and logistics. By focusing on such industries, Ethiopia can create a competitive farm export enabling environment (Pressman, 1991).
[bookmark: _Toc220662007]2.2.4 Sustainable Development Theory
Sustainable Development Theory argues that economic development should be equitable to society and gentle on the environment. In the context of Ethiopian agriculture, sustainable development theory speaks of practices that will raise productivity and exports while considering long-term natural capital and community welfare. Sustainable methods such as agroecology and organic agriculture can help Ethiopia achieve its export ambition while lowering food insecurity and the environment (Keeble, 1988).
[bookmark: _Toc220662008]2.2.5 Institutional Theory
Institutional Theory examines the way institutions shape economic activity and performance. For agriculture, policies, regulations, and market design are often the most important. In the case of Ethiopia, developing institutions to support agricultural development such as agricultural research and extension services, trade facilitation institutions, and cooperative societies for farmers will increase participation in and engagement with international markets. Therefore, institutional arrangements could improve agriculture export performance in Ethiopia (Faundez, 2016).
[bookmark: _Toc220662009]2.3. Empirical studies review
Through empirical research, various trends have been shown in the agricultural export industry in Ethiopia. First, agricultural exports have an important impact on the economic status of Ethiopia and, specifically, coffee is critical to agricultural exports. Balami et al. (2024) reflected that the rise of smallholder farmers and foreign demand has positively increased coffee export. Hence, there is a need for enhancing agricultural productivity to serve the global markets. An example of such support comes from a study in Colombia, which reported that investment in agricultural sustainability was reported to enhance coffee production and achieved increased revenue from coffee exports (Vargas et al., 2024). Similar agricultural support in high technology in farming in Vietnam produced significant increases in coffee exports (Dat, 2023). Similarly, research indicated that improving coffee production quality in Brazil increased market costs and the number of coffee exports (Caldarelli et al, 2019). Cooperative farming practices increased coffee exports in Honduras by helping farmers reach foreign markets (Reyes et al., 2023).
Ethiopia is diversifying its export basket of agriculture away from coffee, particularly through pulse and oilseed exports. Length (2023) indicates that the commodity export volumes have increased due to changing global demands. Diversification helps reduce the risks associated with the dependence on a limited number of crops, which affects market price. For example, research in India indicated that diversification into pulses has enhanced farmers' resilience to market disruptions (Keller et al., 2024). Diversified horticultural exports have offered higher earnings and reduced dependency on cereal crops in Kenya (Lengai et al., 2022). Empirical evidence in Argentina confirms the cushioning effect of diversified sunflower and soybean exports against farm revenues following changes in markets (Sly, 2017). Similarly, diversification of some cash crops has also enhanced resilience towards exports in Nigeria (Ogunwolu et al., 2022). Yifru (2015) examined agricultural exports and economic growth and established a positive relationship in Ethiopia.
The implication of the discovery was that investment in agriculture should be increased, Tamene and Ali (2022) both examined the impact of digital technologies on agricultural exports. Their findings reveal that online market platforms improve market condition access particularly for smallholder farmers. Research in India has evidenced that online markets improved farmers access to markets and exports considerably (Naik, 2024). Research in Nigeria has revealed that mobile technology improved farmers’ access to market information to support exports (Cen- and Bellemare, 2021). Evidence from Kenya demonstrates that digital markets increased price efficiency and export performance (Liang et al., 2024). Evidence from Bangladesh also indicated that digital innovations in agriculture improved supply chain management, and export performance (Dadi et al., 2021). Control of agricultural product quality is a key consideration in accessing markets.
Zerssa et al. (2021) clarified that meeting international quality standards is paramount so that the products of Ethiopian agriculture can compete internationally. This has been backed by the research conducted by Silva (2022) which identified that maintaining quality standards also tends to play a larger role in export prospects. Fruit quality control for export has improved market access and prices in Chile (World Bank, 2020). Spanish studies revealed that compliance with EU standards has enabled local farmers to export to more competitive markets (Beck et al., 2024). Studies revealed that improved quality control has also benefited export performance, in this instance, the cotton harvest in Egypt (Y. N. Ahmed & Delin, 2019). In New Zealand, a focus on quality has contributed to the evolution of the agricultural sector into a world market leader (Smith & Signal, 2014). Logistical limitations are the source of considerable obstruction of Ethiopian agriculture and food exports.
Urugo et al. (2024) approximated the scale of poor infrastructure on exports, and proposed investment in transport and storage facilities. Infrastructure investment is essential for the improvement of market access as well as the minimization of agricultural transport expenditures. Evidence in Rwanda has shown that investment in rural infrastructure has had a strongly positive effect on agricultural exports (Illien, 2024). An innovation in transport infrastructure in Bangladesh improved agricultural commodity access to export markets (Rahman & Neena, 2019). A research study in Indonesia found improving logistics and warehousing capacity improved palm oil export quantity (Suroso, 2022). Better agricultural infrastructure led to increased agricultural productivity and improved export capacity, according to research in the Philippines (Ecija, 2021). A research by Yuya and Tufa (2018) examined Ethiopian export policy performance, and assert that non-policy practice constraints limit the capacity for enhanced performance to export more. 
The need to implement policy effectively is essential in ensuring the realization of Ethiopia agricultural sector potential. In Vietnam, research asserts that policy inconsistency can reduce export performance (Xu et al., 2023). Policy implementation has been associated with increased cocoa exports in Ghana (Olwig et al., 2023). Pakistani research demands consistent agricultural policies that propel export growth (Adebayo et al., 2024). Policymaking and policy implementation for agricultural exports in Morocco have been associated with different export performances (El Hafdaoui et al., 2024). Climate variability is another agriculture challenge.
Grigorieva et al. (2023) indicated that adaptive measures to climate impacts are needed since they have the potential to influence yield and export capacity. Adaptation options for banana production in Ecuador have improved climate resilience and export capacity in recent studies (Abdoussalami et al., 2023). Adoption of climate-smart agriculture has been observed to boost export capacity for various crops, according to studies in Australia (Applestein et al., 2021). Kenyan dryland varieties produced increased coffee export and production revenue (Otundo Richard, 2024). Additionally, Brazilian studies show that sustainable yield can reverse climate impacts in soybean exports (Barbosa de Andrade Aragão et al., 2024). Kalogiannidis et al. (2024) studied farm cooperatives and established that the cooperative model significantly affects bargaining power and market access for small farmers.
The cooperative model has been fundamental in enhancing export performance as well as stimulating fair profits for farmers. Costa Rican coffee cooperatives have facilitated better international market access for small farmers (Valenciano-Salazar et al., 2023). Ecuadorian cocoa cooperatives enhanced farmers' revenues while extending into foreign markets (Johnson, 2020). Empirical evidence in Tanzania supports the fact that cooperatives are one of the several avenues employed to develop and increase the export prospects of agricultural products (Israel, 2022). There is empirical evidence from Colombia that cooperatives help smallholder farmers procure resources and market information (Gutiérrez, 2014). Ethiopia has several avenues to develop and boost export performance. Evidence supports that Ethiopia has other potential future agricultural exports in addition to the present predominance of coffee. Reports like those of Megersa et al. (2020) record agricultural exports diversifying away from coffee to other goods like pulses and oilseeds to mitigate coffee price shocks.
There are benefits that may accrue to Ethiopia from trade initiatives such as the African Growth and Opportunity Act (AGOA) and the Everything But Arms (EBA) program. Despite these initiatives being helpful, research indicates that they were not utilized to the fullest due to several reasons, according to Ayele (2022).
International quality standards must be met to improve Ethiopia’s ability to compete in foreign markets. The FAO (2022) states improving quality control systems affects access for Ethiopian exports, particularly coffee and textiles, directly.
Poor infrastructure is an important bottleneck to exporting. However, enhanced investments in storage and logistics can offer tremendous gains. For example, studies comparing rural infrastructure in Rwanda compared to Bangladesh illustrate how improvements to the rural infrastructure can provide great benefits to agricultural exports (Golub, 2008).
Using technology has the capacity to enhance market access for smallholder farmers. Some recent studies show that e-commerce platforms significantly increase farmers' market reach, and export volume (Yuan & Sun, 2024).
Cooperatives can also enhance market access and bargaining power for smallholder producers. Findings from studies in Costa Rica and Ecuador, show that cooperatives are effective in increasing access to foreign markets; suggesting a potential mechanism for smallholder farmers to have better access to markets in Ethiopia (Morepje et al, 2024).
Facilitating effective export policies is also necessary to tap any potential for Ethiopia in agricultural trade. Reports from Vietnam and Ghana shows that harmonized agricultural policies facilitate better agricultural export outcomes (Yuya & Tufa, 2018).
[bookmark: _Toc219118626][bookmark: _Toc220662010]Summary of Empirical Research on Agricultural Exports
	Thematic Area
	Ethiopian Context & Findings
	International Empirical Evidence
	
	Key Impact / Outcome

	Coffee & Productivity
	Coffee is critical; smallholder farming and foreign demand drive export growth (Balami et al., 2024).
	Colombia, Vietnam, Brazil: Investments in sustainability, high-tech farming, and quality increased revenue and export volume.
	
	Increased agricultural revenue and global market share.

	Export Diversification
	Shifting focus to pulses and oilseeds to reduce "mono-crop" price shock risks (Length, 2023; Megersa et al., 2020).
	India, Kenya, Argentina, Nigeria: Diversification into pulses, horticulture, and soy enhanced farmer resilience to market disruptions.
	
	Risk mitigation and stabilization of farm incomes.

	Digital Technology
	Online platforms and mobile tech improve market access for smallholders (Tamene & Ali, 2022).
	India, Nigeria, Kenya, Bangladesh: Digital innovations improved price efficiency, information flow, and supply chain management.
	
	Improved market reach and export performance for smallholders.

	Quality & Standardization
	Meeting international standards is paramount for global competition (Zerssa et al., 2021; FAO, 2022).
	Chile, Spain, Egypt, New Zealand: Compliance with EU/global standards led to premium prices and entry into competitive markets.
	
	Enhanced competitiveness and higher export price points.

	Infrastructure & Logistics
	Poor transport and storage are major bottlenecks; investment is urgently needed (Urugo et al., 2024).
	Rwanda, Bangladesh, Indonesia, Philippines: Improved rural roads and warehousing increased palm oil and commodity export capacity.
	
	Reduced transport costs and minimized post-harvest losses.

	Policy & Trade Initiatives
	Potential is limited by poor policy implementation and underutilization of AGOA/EBA (Yuya & Tufa, 2018; Ayele, 2022).
	Vietnam, Ghana, Pakistan, Morocco: Policy consistency and harmonization are direct predictors of cocoa and crop export success.
	
	Realization of export potential through institutional alignment.

	Climate Adaptation
	Yields are vulnerable to climate variability; adaptive measures are essential (Grigorieva et al., 2023).
	Ecuador, Australia, Brazil, Kenya: Climate-smart agriculture and resilient seed varieties (e.g., dryland coffee) boosted export capacity.
	
	Long-term yield sustainability and climate resilience.

	Cooperative Models
	Cooperatives significantly increase bargaining power for small farmers (Kalogiannidis et al., 2024).
	Costa Rica, Ecuador, Tanzania, Colombia: Cooperatives facilitated fair profits and better resource/market information procurement.
	
	Empowered smallholders and improved international market access.


The empirical literature suggests that Ethiopia’s agricultural export growth depends on a transition from traditional practices to a modern, diversified, and tech-driven ecosystem. While coffee remains the engine of the sector, the studies highlight that infrastructure investment, quality standard compliance, and consistent policy execution are the three most critical levers required to translate potential into economic growth.
[bookmark: _Toc220662011]2.4. Research Gap
Despite existing studies on agricultural exports, there is a significant lack of long-term longitudinal research spanning the last 30 years, particularly the critical decade from 2013 to 2023. Furthermore, while policy weaknesses have been noted, a research gap exists regarding the practical efficacy of current export schemes and how their implementation directly influences real-world performance.
Additionally, empirical evidence remains insufficient in quantifying the impact of digital technology and financial services, such as microfinance, on smallholder export volumes. There is also a clear need for research that connects sustainable farming practices and the bargaining power of cooperatives to enhanced market access and international competitiveness.




[bookmark: _Toc220662012]2.5. Conceptual framework of the study 
The conceptual framework demonstrates visually, the relationships between independent variables and the dependent variable, export performance. This framework provides a way to understand how different factors are impacting agricultural exports in Ethiopia.
Independent variables                                            Dependent variable
Exchange Rate  
Foreign direct investment 
    Indirect tax  
Consumer Price Index 
      GDP

Value of agricultural export 








Corruption index 




Agri_employment  









Government debt  



Total saving 




Source: Developed by researcher based on literature review, 2025




[bookmark: _Toc220662013]CHAPTER THREE
[bookmark: _Toc220662014]RESEARCH METHODOLOGY

This chapter outlines the research design that was utilized to examine the determinants of Ethiopia's agricultural export performance. It presents both qualitative and quantitative research designs, and data collection procedures that were utilized in order to collect data from the concerned informed stakeholders. It also describes the procedures employed to analyze the data. Using a mixed-methods study design, the study herein aims to investigate in depth the independent variables that affect agricultural export performance, such as economic indicators, infrastructure, and market access, and the dependent variable, agricultural export performance. The research design ensures the validity and reliability of the research.
[bookmark: _Toc218434798][bookmark: _Toc220662015]3.2. Research Approach
This study adopts a purely quantitative, causal-explanatory research design. It utilizes secondary time-series data to evaluate the relationship between macroeconomic determinants and export performance. Quantitative methods enable precise measurement of variables, systematic testing of hypotheses, and objective evaluation of the strength and direction of relationships. Given the study’s focus on identifying how macroeconomic determinants influence export performance across countries and over an extensive time horizon, numerical indicators (such as growth rates, inflation, exchange rates, and trade volumes) provide a common, comparable basis for analysis. This approach minimizes interpretive bias that can arise from qualitative observations and supports the generation of generalizable conclusions that can inform policy and theory.
A causal-explanatory design is employed to move beyond mere association and toward understanding the mechanisms that drive export performance. By specifying a theoretical model that links macroeconomic determinants to export outcomes, the study tests whether changes in predictors (e.g., GDP growth, inflation, real exchange rate, terms of trade, monetary policy indicators) systematically produce shifts in export performance. This design emphasizes not only whether relationships exist, but also how and under what conditions they operate. The causal-explanatory lens is particularly suited for informing policymakers about which macroeconomic levers are most effective for enhancing export success, and under what structural circumstances these effects are amplified or dampened.
The analysis leverages secondary time-series data due to accessibility, coverage, and consistency across decades. Time-series data capture the dynamic evolution of macroeconomic conditions and export performance, enabling the estimation of lagged effects and temporal causality. Using secondary sources—such as national accounts, balance of payments data, price indices, and export values—from established databases ensures data reliability and standardization. The longitudinal nature of the data allows the study to model trends, persistence, and potential structural breaks, thereby improving the robustness of causal inferences.
The study specifies a theory-driven econometric model in which export performance is regressed on a set of macroeconomic determinants. The theoretical underpinnings may draw on balance-of-payments theory, exchange rate pass-through, and growth-led export expansion, among others. By detailing the expected signs and channels of influence (e.g., depreciation of the real exchange rate may boost exports, while high inflation could erode competitiveness), the model is anchored in well-established economic concepts. This enhances interpretability and allows for hypothesis-driven testing, rather than purely data-driven discovery.
Spanning three decades, the chosen temporal scope captures multiple business cycles, policy regimes, and external shocks, providing a rich context to observe how macroeconomic forces shape export performance over time. To ensure comparability, the study harmonizes data across countries and periods, addressing issues such as missing values, changing units, and revisions in national accounts. Techniques such as interpolation, deflation, and purchasing-power-adjusted prices may be employed where appropriate, with sensitivity analyses conducted to assess the impact of data handling choices on results.
Recognizing the potential for endogeneity (where macroeconomic determinants and export performance influence each other), the study incorporates econometric strategies designed to strengthen causal interpretation. Methods may include the use of lagged explanatory variables, instrumental variables where valid instruments exist, fixed-effects to control for time-invariant country characteristics, and panel-corrected standard errors to account for cross-country correlation. Where feasible, Granger-causality tests or vector autoregression (VAR) approaches can be used to explore the directionality of relationships, complemented by robustness checks and alternative model specifications.
A critical component of a purely quantitative approach is explicit attention to data quality and limitations. The study documents sources, variable definitions, measurement choices, and any data cleaning procedures. Limitations arising from data gaps, measurement error, or model assumptions are acknowledged, and their potential impact on conclusions is discussed. To promote transparency and replicability, the research provides documentation of datasets, code, and model specifications, allowing other researchers to reproduce the analysis or explore alternative specifications.
By quantifying the causal links between macroeconomic determinants and export performance, the study aims to produce actionable insights for policymakers and stakeholders. The findings can illuminate which macroeconomic tools are most effective for supporting export-led growth, how these tools interact with country-specific conditions, and how policy should be calibrated across business cycles. The quantitative, time-series focus also contributes to the broader literature by offering cross-country comparative evidence over extended periods, highlighting convergence or divergence patterns and shedding light on structural factors that condition export resilience.
[bookmark: _Toc218434799][bookmark: _Toc220662016]3.3. Study Design
The research would utilize a quantitative method which focused on the explanatory and descriptive study designs to examine the determinants of Ethiopian agricultural export performance.
The descriptive design would measure conditions of farm export performance and the respective background variables that could be related. Time series analysis is a statistical technique for analyzing data points that are taken, or measured, at a specific time interval. Time series analysis examines data patterns over time. Therefore, previous research conducted on the determinants of export performance of agricultural products in Ethiopia, can utilize time series analysis to offer an understanding of trends, cycles, and seasonality affecting agricultural export performance. The explanatory study would seek to determine cause-and-effect relationships between independent variables (i.e., economic factors, access to markets, and quality of infrastructure) and the dependent variable, export performance. The explanatory research design will use appropriate statistical methods (e.g., regression analysis) to break down the factors that affect farm trade patterns. 
[bookmark: _Toc218434800][bookmark: _Toc220662017]3.4. Data Type and sources
his study relies exclusively on secondary time-series data collected from reputable national and international sources. Primary sources include the National Bank of Ethiopia (NBE) Annual Reports and the Ministry of Trade and Regional Integration, which provide authoritative macroeconomic and trade data pertinent to the Ethiopian context. Complementary international indicators are drawn from the World Bank’s World Development Indicators, which offer standardized measures for cross-country comparisons and long-run trends. Agricultural dynamics are informed by FAOSTAT, ensuring consistent coverage of production and export-related variables in the sector. To capture governance-related influences, the study incorporates data from the Worldwide Governance Indicators, specifically for the Corruption Index, enabling analysis of institutional quality alongside macroeconomic determinants.
[bookmark: _Toc218434801][bookmark: _Toc220662018]3.5. Period of the Study 
The study covers a 30-year period from 1993 to 2022. This span captures the transition from Ethiopia’s shift toward a market-oriented economy in the early 1990s through subsequent development phases, policy reforms, and evolving macroeconomic conditions. By including three decades of data, the study can examine long-run trends, regime changes, and the persistence of macroeconomic effects on agricultural exports, while also allowing for robust time-series analysis that accounts for structural changes over time.
The 1993 year marks the beginning of significant post-reform economic activity in Ethiopia following the transitional government’s move toward liberalization and market-oriented policies. Starting in 1993 enables the study to align with the onset of formal reforms, policy shifts, and institutional changes that are expected to influence export performance. The choice of 1993 as the starting point ensures that the analysis observes the fullest possible horizon of impact from reform-related determinants, while maintaining consistency with available macroeconomic indicators from national sources.
[bookmark: _Toc218432909][bookmark: _Toc218434802][bookmark: _Toc219118559][bookmark: _Toc219118635][bookmark: _Toc220662019]The 2022 is the most recent year for which a complete set of validated macroeconomic and agricultural export data was available across all sources (NBE and World Bank) at the time of the analysis. Using 2022 as the terminal year ensures that the study relies on comprehensive, harmonized data that meet quality and comparability standards, facilitating robust estimation and cross-year comparisons. The selected end-point also reflects data completeness for key variables, enabling consistent treatment across the entire time series.
[bookmark: _Toc220662020]3.6. Model Specification
As outlined in the literature review, trade theories have made improvements to better analyze the factors that influence export performance. This project presents refinements made by adding additional explanatory variables that at the core of this research. A time series data model was analyzed on the performance of agricultural commodities to provide reliable expected outcomes. 
A time series analysis technique is particularly effective in analyzing the performance of agricultural commodities over time in exports. This approach has a tendency to highlight trends in the trade data, seasonal trends, and forecasting. It is also much easier to evaluate the reasons or causes of changes in exports based on circumstances, for example, limited market demand or government policies. Time series analysis tends to lead to a higher degree of expected outcomes than might be the case using panel data, which combines several subjects and adds extra layers of complexity over time series analysis that focuses on a single subject over time. Time series methodology is particularly useful in analyzing the seasonal trends and cyclical patterns associated with agricultural commodities or for assessing the timing of planting and the resulting quantities that will be available for export related to each harvest following planting. Time series methodology is also best-suited to produce short-term forecast of the expected future quantities available for export regarding the commodity of interest, that provide useful information for stakeholders contemplating one step ahead planning. Furthermore, a time series analysis can be conducted with the same unit which eliminates the need for data collection across time and can portray the impact of one off events on the export performance as well. Overall, for a direct export dynamics evaluation of Ethiopia’s agriculture, time series analysis is the most practical and economical strategy.
A number of theories have set the groundwork for the theories of international trade such as: absolute advantage theory (Smith, 1776), comparative advantage theory (Ricardo, 1951), Heckscher–Ohlin theory (Heckscher, 1919), choice similarity theory (Linder, 1961), and new trade theory (Krugman, 1983).
The econometric model to be employed in this study has been influenced by the models from Olper (2001), Majeed et al. (2006), Idsardi (2010), Amoro & Shen (2013), Tesfaye (2014) and Abolagba et al. (2010) and adjusted based on Kahfi (2016), Kiani (2018), Reinert (2020), and Nasrullah et al. (2020), and by incorporating both theoretical and empirical material and established information regarding data available, would lead to the mathematical formulation of the model of international trade in imperfect substitute products.
The study employed the Autoregressive Distributed Lag (ARDL) model to analyze the determinants of Ethiopian agricultural exports across 30 export categories from 1993 to 2022. This model allows for both short-run and long-run estimations of how various independent variables affect export performance. The ARDL specification is beneficial for model specification as it allows for the direct interpretation of elasticities from the coefficients.

The model is specified as follows:
+

Where:
· αi= Coefficients of ΔAEXP lags Short-run persistence of exports
· β, γ, δ, θ, η, φ, ψ, μ, ρ= Coefficients of ΔX variables short-run impact of each explanatory variable (GDP, FDI, CPI, Government debt, Indirect tax revenue, Gross national saving, Exchange rate, Agricultural farm labor, Corruption control index)
· λ...λ₁₀ Coefficients of lagged level terms, long-run relationships between AEXP and explanatory variables
· α₀ Constant term, average short-run change when others are constant
· εₜ Error term, Unexplained random shocks
Model Application
The model was utilized with the dataset of Ethiopian agricultural exports for those years. The analysis will include:
• The assembly of the data for the relevant variables for each of the 30 export categories. 
• The model coefficients will be estimated. 
• The short-run and the long-run effects of the specified variables on export performance will be evaluated. 
[bookmark: _Toc220662021]3.7. Description of study variables and measurements 
EPt (Export performance of Agricultural Exports): The value of a country’s agricultural exports at year t indicates the ability and effectiveness of a country’s agricultural sector to compete in overseas foreign markets (WTO, 2022).
GDPt (Gross Domestic Product): Refers to the total monetary value of all goods and services produced within country at year t, it is used to refer to size and economic activity (Lokshin, 2023). A greater GDP indicates more economic activity and productivity in a country, as well as helping to improve agricultural export performance by providing additional resources to invest in agricultural technology and infrastructure (Lokshin, 2023).
ERt (Exchange Rate): A measure of the value of one currency over the other, showing how much one currency is worth in terms of another. It affects the export price competitiveness (Annual Report 2022/23, 2022). Jayne et al. (2016) findings show that depreciation of currency has a positive effect on export agriculture by reducing commodities' prices in foreign currency terms. This effect is most notably observed in countries where farm exports account for a significant percentage of export totals. Also, studies such as Masud et al. (2021) demonstrate that whenever the exchange rate rises (i.e., whenever the domestic currency falls), the amount of agricultural products exported rises.
CIt (Corruption Index): Approximation of the perceived levels of corruption at time t in country, derived from surveys and expert opinions. The index is higher, the less corrupt it is (Abdelmeguid et al., 2022). A lower perceived level of corruption, as indicated by a higher Corruption Index, can facilitate a better environment for the export of agriculture through greater efficiency in trade processes and foreign investment drawing (Abdelmeguid et al., 2022).
Consumer Price Index (CPI): It is a measure that considers the long-term average change in the cost of a basket of goods and services purchased by final consumers. It usually includes items such as food and drinks, shelter, clothes, transport, health care, entertainment, education, and other products and services (U.S. Bureau of Labor Statistics, 2022). Rising prices captured by the CPI may indicate inflation, which can erode the competitiveness of agricultural exports if domestic prices rise faster than those in international markets, potentially leading to reduced export volumes (U.S. Bureau of Labor Statistics, 2022).
TRt (Tariff Revenues): This reflects the revenue brought into the country in the form of tariffs on imported products at time t. This represents trade policy and may influence international competitive advantage regarding exports (International Labor Organization, 2022). High revenues from tariffs may also mean a protective trade policy of limiting opportunities for foreign competition exists. High tariffs may lead to retaliatory measures and limit access to international markets, negatively affecting agricultural exports (International Labor Organization, 2022).
FDIt (Foreign Direct Investment): This represents the net inflows of investment to the country in year t to foreign direct investment inflows. This represents the level of foreign investment, and subsequently the level of influence on international trade and agricultural exports (International Labor Organization, 2022). An increase in foreign direct investment inflows may result in increased access to capital, technology, and expertise which will subsequently lead an overall increased production and agricultural export performance (International Labor Organization, 2022).
Savt (Total Saving): This the total amount of savings present within the country's borders at time t, which is typically placed into the amount of total investable savings. Total saving can determine the amount that can be determined for investments in other sectors, which would promote the amount of agriculture capital and productivity in the respective economy (WTO, 2022). Higher total savings within a country typically allows for the determination of higher amounts of investment associated with agricultural productivity while enabling higher capable savings (WTO, 2022).
[bookmark: _Hlk187512980]LFt (Agri employment): This represents the total number of individuals that comprise the labor force in the country at time t, consisting of people who are both employed and unemployed (International Labour Organization, 2022). Additionally, a larger labor force can supply the required labor for agricultural production; if the labor force is under-skilled or underutilized, this will not contribute to enhancing agricultural export performance (International Labour Organization, 2022).
[bookmark: _Toc220662022]3.8. Operational definition of study variables
Export Performance: Measured as the annual growth rate and total monetary value of agricultural commodities exported from Ethiopia. It is quantified using the Free on Board (FOB) value in US dollars, representing the efficiency of the sector in competing within international markets (Beleska-Spasova, 2014).
Foreign Direct Investment (FDI): Defined as the net annual inflows of foreign capital specifically allocated to the Ethiopian agricultural sector. This variable is measured in millions of US dollars (USD) as reported by the Ethiopian Investment Commission and the World Bank (Gebremariam & Ying, 2022).
Trade-to-GDP Ratio: A proxy for economic openness, calculated as the sum of Ethiopia’s total exports and imports divided by the total Gross Domestic Product (GDP) (World Bank, 2023).
Corruption Perceptions Index (CPI): An annual index score provided by Transparency International that ranks the perceived level of public sector corruption in Ethiopia. The variable is measured on a scale of 0 (highly corrupt) to 100 (very clean), where lower scores indicate higher institutional barriers to trade (Goshu et al., 2024).
Employment in Agriculture: Defined as the percentage of the total Ethiopian labor force active in the agricultural sector. This includes all persons of working age who, during a specified period, were in paid employment or self-employment within agricultural production (Ashine, 2024).
Agricultural Productivity: Measured as the total agricultural output per unit of land (yield). Specifically, it is quantified as the volume of crop production in kilograms per hectare ( kg/ha ). This serves as a metric for the technical efficiency of the sector (Aragie et al., 2023).
Agricultural Export Value: The total annual aggregate value of all agricultural products (including coffee, oilseeds, and pulses) shipped from Ethiopia to the rest of the world. This is measured in constant US dollars to account for inflation (Countries, 2024).
Trade Agreements Impact: Measured as a binary dummy variable (0 or 1) indicating Ethiopia’s active participation in or ratification of specific regional or international trade blocks (e.g., AfCFTA, COMESA). A value of 1 represents the presence of an active agreement reducing tariff/non-tariff barriers, while 0 represents its absence (Ajewumi et al., 2024).
Table: The expected signs of study variables 
	Variable
	Symbol
	Measurement/Unit
	Expected Sign

	Agricultural Exports
	AEXP
	Natural Log of total annual export value (USD)
	Dependent

	Gross Domestic Product
	GDP
	Natural Log of Real GDP (proxy for production capacity)
	(+)

	Corruption Index
	CORR
	Normalized score (-2.5 to +2.5)
	(+)

	Consumer Price Index
	CPI
	Annual percentage change (Inflation)
	(-)

	Foreign Investment
	FDI
	Natural Log of net FDI inflows
	(+)

	National Savings
	GNS
	Natural Log of Gross National Savings
	(+)

	Indirect Tax
	TAX
	Ratio of indirect tax revenue to GDP
	(-)

	Exchange Rate
	EXR
	Natural log of the official exchange rate (Birr/USD)
	(+/-)




[bookmark: _Toc220662023]3.9 Method of Data Analysis
This study applied both descriptive and econometric analysis processes, to analyze various economic factors' effects.
[bookmark: _Toc220662024]3.9.1 Descriptive analysis
Descriptive statistics summarized agricultural export performance variables, such as economic size, export size, real effective exchange rate, indirect tax revenue, Agri employment, foreign direct investment, and the corruption index. Key variables analyzed included: mean, standard deviation, minimum, and maximum values. 
[bookmark: _Toc220662025]3.9.2 Econometric analysis
The ARDL model was utilized to analyze Ethiopia's agricultural export performance by incorporating the study variables. This model allows for straightforward interpretation of elasticities and multiplicative relationships among variables. By taking the natural logarithm of both the dependent variable (export performance) and independent variables, the model linearizes relationships, facilitating easier estimation and interpretation.
3.9.2.1 Stationary and Non-Stationary Series
The standard classical method of estimation that was used in applied econometric work was based on a set of assumptions, one of which was the stationarity of the variables. A variable was considered covariance (weakly) stationary if its mean and variance remain constant over time and the covariance between two periods would depend only on the gap between the periods, not on the actual time at which this covariance is assessed. In contrast, a non-stationary series would exhibit different means at different points in time, and its variance would increase with the sample size (Ryan et al., 2023).
According to (Assistant et al., n.d.), a time series was classified as strictly stationary if the joint distribution of any set of N observations Y1​,Y2​,…,Yt​ was the same as the joint distribution of  Y1​+k,Y2​+k,…,Yt​+k for all N and k. The distribution of Yt​ was independent of time, meaning that not only would the mean and variance remain constant, but all higher moments would also be independent of t.
In time series analysis, most encountered series are in fact non-stationary. Contrary to the situation of stationary process which fluctuates around their mean, the reversion to a fixed value rarely occurs for non-stationary process. If a non-stationary time series is regressed on one or more non-stationary time series, the results are prone to spurious regression problems. This is a situation where results obtained suggest there are statistically significant relationships between the variables in the regression model when in fact all that is obtained is evidence of contemporary correlations rather than meaningful causal relations (J. Gudeta, 2010). 
Therefore, it is necessary to check whether or not the variables included in the model are stationary or not before going to the next step which is regression analysis. Testing for Unit-Roots Unit-roots is important to detect the stationarity of time-series data. To test if the series, used have unit-roots we apply a test based on the work of Fuller (1976) and Dickey and Fuller (1979, 1981). The Augmented Dickey-Fuller test is a similar but modified version of the Dickey-Fuller test which is used when error term is not a white noise. While testing for stationarity, if a variable becomes stationary at level, then it is said to be integrated of order zero, I (0). And if the variable is stationary at its first difference, it is said to be integrated of order one I (1). Similarly, if a variable can be transformed to stationary series by differencing n times, then it is integrated of order n, I (n). (Verbeck, 2004).
3.9.2.2 Co-integration and the Error Correction Model 
Once the order of integration of the non-stationary variables has been determined and of variables is found to be non-stationary the next step is Co-integration. The test for co integration is to check for the existence of co-integrating relationships between non-stationary explanatory variables, are co-integrated, if they have a liner combination of their data series that is stationary even though the individual series are non-stationary. In other words, we want to test for the stationary of the liner combinations of these variables. The theory of co-integration addresses the issue of integrating short-run dynamics with long run equilibrium. 
Two I (1) series are said to be co-integrated if there exists a linear combination of the series which is stationary. Suppose that Yt is I(1) and Xt is also I(1), then Yt and Xt are said to be co-integrated if there exists a β such that  is I(0). In that case the regression equation makes sense because Yt and Xt don’t drift too far apart from each other over time (Madala, 1992). In general, if Xt and Yt are co-integrated, that means there is a long-run relationship between them and Furthermore, the short-run dynamics can be described by the error correction model (ECM). Regarding the test for the existence of co-integration, there are a number of methods for testing it. Among these the Engle Granger two step residual based procedures and the Johansen test are the major ones used by many researchers. 
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[bookmark: _Toc197530406]In this chapter, the main results taken from the analysis of selected macroeconomic variables are presented, along with their interpretation and implications. It begins with a descriptive analysis that provides a summary of the central tendencies, spread, and time altercations of data. Next, the time series attributes of each variable are analyzed, including unit root tests for stationarity; this is important as time series data need to be stationary to make effective econometric models. Thereafter the analysis also explores potential long-run relationships among the time series variables through co-integration tests and identifies an Error Correction Model (ECM). 
After this, econometric analysis continues with a quantitative econometric analysis. This is accomplished with the beginning of tests for initial model assumptions like tests of normality tests, homoscedasticity, auto correlation and specification tests for the model in order to yield an appropriate regression model. The chapter then concludes with a discussion of prior bivariate correlation analysis and regression coefficients of the Ordinary Least Squares (OLS) Model. This explains the value quantification export process and outlining macroeconomic determinants in its dynamism.
[bookmark: _Toc220662029]4.2. Descriptive Analysis
This section defines the key macroeconomic variables used in the analysis. Summary statistics (mean, standard deviation, minimum, and maximum) of each variable over 30 observation periods are presented in Table 4.1 below. This initial level of analysis establishes the central tendency, spread, and range of the data. It offers preliminary observations on the general nature and pattern of each economic indicator, which preempts more formal econometric analysis.






Table 4.1 Descriptive statistics of study variables 
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Export_value
	30
	915,226.5
	586,594.3
	152,200
	2,141,244

	Gornt_debt
	30
	21,000,000,000
	18,600,000,000
	5,960,000,000
	59,800,000,000

	corruptioncontrol
	30
	-0.6846663
	0.1906205
	-0.975
	-0.3896724

	Indirect_tax_revenue
	30
	24,700,000,000
	34,200,000,000
	709,000,000
	110,000,000,000

	Gross_nationalsavings
	30
	9,980,000,000
	10,800,000,000
	442,000,000
	29,600,000,000

	GDP
	30
	38,700,000,000
	37,300,000,000
	7,100,000,000
	127,000,000,000

	FDI
	30
	1,170,000,000
	1,450,000,000
	3,500,000
	4,260,000,000

	Excahngerate
	30
	17.49488
	13.51907
	5.465
	54.60095

	Consumer_Price_Index
	30
	144.5751
	154.8092
	30.9041
	659.2161

	Agri_employment
	30
	26,100.88
	4,848.692
	17,637.31
	31,347.43



Source: STATA 14
The summary statistics shed light on a 30 observation dataset on ten economic and social variables. The summary statistics include the mean, standard deviation, minimum, and maximum that describes the central tendency, the spread, and the range, respectively, for each variable.
Export Value: "Export value" has a mean of 915,226.5 and a very high standard deviation of 586,594.3 that illustrates tremendous differences (around 64% of the mean) in export performance, over time, across the periods being observed. The range, from a low of 152,200 to a high of 2,141,244, illustrates extreme variation in export performance. Export value can change for a number of factors including international cycles of economics, worldwide demand for goods and services, alteration of tariffs, trade agreements, and supply capacity within a country. Exaggerated export value fluctuations can cause drastic sways for the balance of payments as well as foreign exchange reserves of a nation, thus impacting economic stability. For further studies, the researchers can analyze the composition of goods and services exported and regionalized trade to determine which characteristics may be causing variations in export value. Government Debt (Gornt_debt): "Gornt_debt," supposedly referring to government debt, is  21 billion on average and has a standard deviation of 18.6 billion.
The standard deviation accounted for approximately 89% of the mean value, a measure of high uncertainty in government debt level. The range of 5.96 million and 5.98 billion reflects great variation in a broad fiscal burden shared by observations. High and volatile debt levels threaten fiscal health, which has the potential to increase borrowing costs, lower private sector investment, and public sector credit risk ambiguity. Volatility is likely to be due to a variety of government behavior, including differences in response to economic crisis, periods of increased public spending, and simple differences in style of management. Data characterizing the debt by class and maturity profile and ownership would help enhance comprehension of this activity. Corruption Control (corrputioncontrol): The mean of variable "corrputioncontrol" is -0.6846663 and the standard deviation is 0.1906205.
The range of the variable is -0.975 to -0.3896724, and all of these are negative. This means that "corrputioncontrol" is not a measure of the level of corruption but rather a normalized index composed of a number of indicators. Negative figures at higher numbers would mean less corruption control. The majority of governance measures, including the World Bank's Worldwide Governance Indicators, normalize to zero, with positive figures representing good governance and negative figures representing bad governance. Therefore, it would be fair to conclude that the continuously negative mean and range indicate sub-par governance in the area of corruption control on the entities under consideration here. This conclusion would be speculative, however, and would need to be verified through study of methodology and normalization process for this index. Indirect Tax Revenue   has a mean of  24.7 billion. Its high standard deviation is 34.2 billion. The standard deviation of itself is higher than the mean, implying that indirect tax revenue varies significantly. It may be anything between 0.709 billion and 110 billion, thereby characterizing the differences in tax collection ability. All these fluctuations are determined by consumer spending habits, economic growth, changes in tax policy, and the size of the shadow economy. Large tax revenue volatility makes the government budget and fiscal forecast more complex, which will have direct implications on managing public services and infrastructure investment. Gross National Savings (Gross_nationalsavings):
The average gross national savings is 9.98 billion with a standard deviation of 10.8 billion.
The observation that the standard deviation is larger than the mean indicates grossly large variation and uncertainty of the national savings levels. The gross national saving ranges from a low of 4.42 million to a high of 2.96 billion. Gross national savings are imperative to domestic investment and long-term economic growth. High volatility and uncertainty in gross national savings can be there as a function of variation in household disposable income, corporate profits, government balances and economic sentiment in general. Understanding the determinants of the difference in gross national savings is important to being in a position to implement policy leading to greater capital formation and economic growth. Gross Domestic Product (GDP): The "GDP" variable, assumed to be either per capita or scaled total GDP, shows a mean value of 38.7 billion with an associated standard deviation of 37.3 billion.
This standard deviation is approximately 96% of the mean and indicates considerable variation in economic production between observations more than a 3.7 billion per capita average of 6 times a year. From lowest to highest observation recorded, the range is from 7.10 billion to 1.27 trillion: clearly we have a wide range / diverging from 38.7 billion in productivity. The inherent volatility of GDP may be due to fluctuations in the business cycle, economic shocks, or some dramatic structural change in the economy. Breaking down the pieces of GDP like consumption, investment, government purchase plus net exports provides some insight into some of the forces of economic performance that we've covered in this class. Foreign Direct Investment (FDI): FDI has a mean of 1.17 billion, and the standard deviation is 1.45 billion.
Greater than the mean standard deviation indicates higher variability and irregular distribution of FDI inflows. Range of FDI from lowest of 3,500,000, to highest of 4.26 million indicates highly disparate level of received foreign investment. FDI is a key source of finance, transfer of technology, and generation of employment for economic growth.  The wide fluctuation of FDI could be attributed to investor confidence, political stability, regulatory environment, market potential and general world economic situation.  A policy maker needs to know what to attract or deter FDI, which indicates his/her perception of economic growth. Exchange Rate (Excahngerate):  "Excahngerate" can be defined with a mean of 17.49488 and a standard deviation of 13.51907. With the standard deviation at 13.51907, about 77% of the mean also characterizes great volatility of the exchange rate.
The minimum and maximum range of exchange rate, from 5.465, to 54.60095, both show periods of great stability and extreme variability. Exchange rate volatility has significant impacts on the trade, capital flow, inflation, and competitiveness of the nation. Flexible exchange rate brings uncertainty to companies with international transactions and changes the real value of incomes and assets that are available. What kind of exchange rate and which currency the exchange rate is relative to, nominal or real, needs to be understood clearly. Consumer Price Index (CPI): Consumer Price Index, known as "CPI", (CPI) has a mean of 144.5751 and standard deviation of 154.8092. The standard deviation is greater than the mean, which means the price levels depicted exhibited highly excessive volatility.
The range under this variation would be from a low of 30.9041 to a high of 659.2161 corresponding to periods of low and highly inflationary periods, as well as deflation. The volatillity of the CPI would actually impact purchasing power, real wages, and a monetary policy in general. Inflation depletes the purchasing power of savings and can destabilize an economy, while severe deflation will tend to lead to stagnating or completely halt economic growth. We need to analyze some time periods where inflation or no inflation was present at extremely high levels in order to determine the forces driving them. Agricultural Employment (Agriemployment): Lastly, "Agriemployment" has an average of 26,100.88 with a relatively low standard deviation of 4,848.692. This means farm work appears to be the more stable variable than much of the other variables as the standard deviation is close to 18.6% of the mean.
We also have an inter-quartile difference of a minimum of 17,637.31 up to a maximum of 31,347.43, meaning that farm work levels are consistent and not rapidly fluctuating with a moderate difference. The stability of consistency observed in the levels of farm employment likely indicates the economic homogeneity of farming itself or the less business-cycle-sensitive nature of agricultural production in this case. Nevertheless, even this modest change has large-scale implications for rural society and food security. Broadly speaking, the descriptive statistics indicate a complicated economic condition. Most of the indicators showed substantial volatility particularly in areas covered by sectors such as export value, government debt, indirect tax revenue, GDP, FDI and consumer prices.
The "corruption control" variable needs to be defined in order to be properly interpreted. The substantial volatility indicated in some individual high key economic indicators could be an indication of possible greater exposure to some internal and external shocks. Further econometric analysis like time-series modeling, regression and correlation analysis was employed to account for interrelations between these variables and examine potential determinants affecting economic performance and stability. 
[bookmark: _Toc220662030]4.3. Trend Analysis 

From the chart above, the export value shows a steady climb from the late 1990s into the 2000s, growing from about 50 to 150 million Birr in the earlier years and rising to around 300 million Birr by the mid-2000s. The pace accelerates toward 2010, reaching roughly 1.0 to 1.2 billion Birr, with a notable peak near 1.5 billion Birr around 2011 before dipping a bit in the following years. From 2013 onward, the values fluctuate between about 1.0 and 1.2 billion Birr, and by 2020 the trend resumes upward, approaching 2.0 billion Birr. Overall, the data suggest a long-term strengthening of export activity, likely driven by improved competitiveness or growing demand in international markets, punctuated by periodic downturns that align with broader economic cycles
The graph shows a clear, long‑term rise in agribusiness employment numbers from roughly 20,000 in the early 1990s to about 1.5 million around 2010–2012. After that peak, the figures flatten and hover around 2.0 to 2.5 million and then begin a modest uptick again toward 2020. This trajectory indicates strong, sustained growth in agribusiness employment over two decades, with a brief plateau after 2010 before resuming an upward trend.
The graph shows a strong, long-term rise in agribusiness employment numbers measured in Birr from the early 1990s to 2020. Starting at a very modest level—around a few tens of thousands in the 1990s—the index climbs gradually through the 2000s and then accelerates after 2010, crossing roughly 200, 400, and then approaching 600 Birr by the early 2020s, with a sharp uptick near 2020. In essence, the data reveal sustained growth in agribusiness employment over the last three decades, culminating in a steep rise in recent years, which likely reflects expanding sectors, productivity gains, and greater labor demand in agriculture-related industries.
The chart shows a clear, sustained rise in the Exchang rate (likely a mislabel for export or exchange indicators) expressed in Birr from the early 1990s to 2020. It starts at a very modest level of just a few Birr in the 1990s, slowly increasing through the 2000s, and then accelerates markedly after 2010, reaching roughly 20 Birr by the early 2010s, climbing through the 20s and 40s, and culminating near 60 Birr around 2020. In short, the data indicate a strong upward trajectory in this Birr-based measure over three decades, with a noticeable inflection and rapid growth in the last decade, suggesting shifting dynamics in the underlying economy or policy environment. 
The chart shows a dramatic jump in the FDI index measured in Birr starting around 2010. For the first two decades (1990–2009), the values stay very low, essentially near zero, with small fluctuations. After 2010, the curve climbs steeply, reaching into the hundreds of billions by the mid-2010s and then continuing upward to around the 600–700 billion Birr level near 2020, before flaring up again toward the latest year. This pattern indicates a substantial acceleration in foreign direct investment activity in recent years, suggesting improving investment climate, policy reforms, or greater investor confidence. 
The chart shows, accelerating rise in GDP measured in Birr starting around 2010. From the early 1990s up to about 2009, the values stay very low, essentially near zero, with only small fluctuations. After 2010, the curve turns sharply upward, climbing from roughly a few billion Birr to tens of billions, then moving into the hundreds of billions by the mid- to late-2010s, and continuing upward into the 600–700 billion Birr range by 2020. This pattern suggests a rapid expansion of economic output in recent years, likely driven by investment, structural reforms, and growing domestic activity. 
The graph shows a dramatic acceleration in gross national income measured in Birr starting around 2010. Earlier decades (1990–2009) hover at very low levels, essentially near zero with small fluctuations. After 2010, the curve shoots upward, climbing from just a few billions of Birr to tens, then hundreds, and eventually approaching around 600–700 billion Birr by the late 2010s, before leveling off slightly toward 2020. This pattern suggests a rapid expansion of the economy in recent years, likely driven by growth in output, investment, and structural reforms. 
The above chart shows a dramatic acceleration in indirect tax revenue measured in Birr starting around 2010. For the first two decades (1990–2009), the values stay very small, essentially near zero with minor fluctuations. After 2010, the line climbs steeply, moving from just a few billions of Birr to tens, then hundreds, and finally approaching the trillions by the late 2010s, before continuing upward toward 2020. This pattern suggests a rapid expansion of tax collection from indirect sources in recent years, likely driven by broader economic growth, changes in tax policy, or improved compliance. 
The chart shows a clear, steady improvement in corruption control expressed as percentages, rising from very low levels in the 1990s to higher and more stable values in the 2000s and beyond. The trajectory is bumpy—there are small dips and climbs—but the overall pattern is an upward march, with noticeable gains after 2010 and continuing into the late 2010s and around 2020. This suggests that governance and anti-corruption efforts have gradually strengthened over the past two decades, even as occasional policy shifts and political cycles cause short-term fluctuations. 


The graph shows a gradual rise in gross debt measured in Birr from the early 1990s, staying near zero for most of the 1990s, then creeping up to the tens of billions by the 2000s. Around 2005–2009 the debt hovers in the low hundreds of billions? (the scale suggests small increases with occasional small dips). Beginning around 2010, the debt accelerates sharply, climbing from roughly the low hundreds of billions to several trillions Birr by the mid- to late-2010s, and continuing upward to a peak near the 2020–2022 period before a slight leveling off. Overall, this indicates a substantial shift from minimal borrowing in the 1990s to rapid fiscal expansion and higher indebtedness in recent years. 
[bookmark: _Toc220662031]4.3 Stationary and Non-Stationary Series
	Metric
	Test Statistic
	1% Critical Value
	5% Critical Value
	10% Critical Value
	MacKinnon p-value

	d.corrputioncontrol, trend
	-5.226
	-4.352
	-3.588
	-3.233
	0.0001

	d.Agri_employment, trend
	-1.993
	-4.352
	-3.588
	-3.233
	0.6052

	d.ConsumerPriceIndex, trend
	-3.887
	-4.352
	-3.588
	-3.233
	0.0127

	d.Excahngerate, trend
	-2.953
	-4.352
	-3.588
	-3.233
	0.1457

	d.FDI, trend
	-6.378
	-4.352
	-3.588
	-3.233
	0.0000

	d.GDP, trend
	-4.209
	-4.352
	-3.588
	-3.233
	0.0043

	d.Gross_nationalsavings, trend
	-4.775
	-4.352
	-3.588
	-3.233
	0.0005

	d.Indirect_tax_revenue, trend
	-4.684
	-4.352
	-3.588
	-3.233
	0.0007

	d.Gornt_debt, trend
	-7.330
	-4.352
	-3.588
	-3.233
	0.0000

	d.Export_value, trend
	-5.615
	-4.352
	-3.588
	-3.233
	0.0000



The Augmented Dickey-Fuller (ADF) test results provide a comprehensive overview of the stationarity of the variables after first-differencing. The primary objective of these tests is to determine if the differencing process effectively removed stochastic trends, transforming the series into I(1)processes suitable for econometric modeling. By comparing the test statistics against the MacKinnon critical values, we can determine the level of confidence with which we can reject the null hypothesis of a unit root.
A majority of the variables exhibit strong stationarity at the first difference, rejecting the null hypothesis at the most stringent 1% significance level. Specifically, variables such as government debt, Foreign Direct Investment (FDI), and export value yielded highly negative test statistics—ranging from -5.615 to -7.330—with p-values of 0.0000. Similarly, corruption control, gross national savings, and indirect tax revenue all comfortably surpassed the 1% critical value of -4.352. For this group of variables, the evidence is conclusive: a single differencing operation has successfully neutralized the non-stationary components, rendering them ready for further analysis without the risk of spurious results.
For the Gross Domestic Product (GDP) and the Consumer Price Index (CPI), the evidence of stationarity is also robust, though it falls within the 5% significance threshold rather than the 1% level. The test statistic for GDP (-4.209) and CPI (-3.887) both exceeded the 5% critical value of -3.588, leading to a rejection of the null hypothesis at that level. While these series can be treated as stationary for most empirical applications, the results for GDP were notably close to the 1% threshold. Researchers should acknowledge this distinction, as it indicates a high, though not absolute, degree of confidence that the stochastic trend has been removed.
In contrast, the results for agricultural employment and the exchange rate indicate that these variables remain non-stationary even after the first difference. Agricultural employment produced a test statistic of only -1.993 (p-value of 0.6052), while the exchange rate yielded a statistic of -2.953 (p-value of 0.1457). In both cases, the test fails to reject the null hypothesis across all common significance levels (1%, 5%, and 10%). 
[bookmark: _Toc220662032]4.4 Econometric Analysis 
This section employed the Autoregressive Distributed Lag (ARDL) model to investigate the dynamic short-run and long-run relationships between Export Value (the dependent variable) and a set of key macroeconomic indicators from 1995 to 2022. The primary objective is to understand how these factors influence a country's export performance over time, capturing both immediate and lagged effects.
[bookmark: _Toc214281269][bookmark: _Toc219118649][bookmark: _Toc220662033]Table 1: ARDL Model Estimation Results
Dependent Variable: Export_value
Sample Period: 1995 - 2022
Selected Model: ARDL(1, 2, 2, 2, 0, 2, 2, 1) based on AICc
Model Diagnostic Statistics
	Statistic
	Value

	Number of Observations
	28

	F-statistic
	136.23

	Prob > F
	0.0000

	R-squared
	0.9969

	Adjusted R-squared
	0.9896

	Root MSE
	0.11332


Short-Run Coefficients
	Variable
	Coefficient (β)
	Std. Error
	t-Statistic
	p-value

	Export_value (Lag 1)
	0.3275
	0.0907
	3.61
	0.007

	GDP (L0)
	-0.2381
	0.4447
	-0.54
	0.607

	GDP (Lag 1)
	0.7032
	0.4903
	1.43
	0.193

	GDP (Lag 2)
	0.8376
	0.3347
	2.50
	0.036

	corrputioncontrol (L0)
	-0.9338
	0.2152
	-4.34
	0.002

	corrputioncontrol (Lag 1)
	0.5040
	0.2166
	2.33
	0.048

	corrputioncontrol (Lag 2)
	-0.5791
	0.1949
	-2.97
	0.018

	ConsumerPriceIndex (L0)
	-1.0620
	0.3090
	-3.44
	0.009

	ConsumerPriceIndex (Lag 1)
	2.8708
	0.5020
	5.72
	0.000

	ConsumerPriceIndex (Lag 2)
	-1.0967
	0.4418
	-2.48
	0.040

	FDI (L0)
	-0.0528
	0.0452
	-1.17
	0.256

	Gross_nationalsavings (L0)
	-0.0226
	0.1284
	-0.18
	0.865

	Gross_nationalsavings (Lag 1)
	0.3000
	0.1463
	2.11
	0.068

	Gross_nationalsavings (Lag 2)
	0.3955
	0.1479
	2.67
	0.028

	Indirect_tax_revenue (L0)
	-0.2195
	0.1449
	-1.51
	0.168

	Indirect_tax_revenue (Lag 1)
	-0.5055
	0.1493
	-3.39
	0.005

	Indirect_tax_revenue (Lag 2)
	-1.3371
	0.1419
	-9.42
	0.000

	Gornt_debt (L0)
	1.9952
	0.2241
	8.90
	0.000

	Gornt_debt (Lag 1)
	-0.2369
	0.1777
	-1.33
	0.219

	Constant
	-16.3819
	2.4343
	-6.73
	0.000


Note: Bold coefficients indicate statistical significance at the 5% level (p < 0.05). L0 denotes the contemporaneous effect, while Lag 1 and Lag 2 denote effects from one and two years prior, respectively.
Source: STATA 14 output
The Autoregressive Distributed Lag (ARDL) model is employed to examine the dynamic interactions between Export Value and a selection of macroeconomic indicators for the time period between 1995 to 2022. This analysis aims to provide insights into the complex relationships between various economic factors and a country's export performance. The choice of the ARDL model is well-justified for several reasons: First, it can handle a mix of I(0) and I(1) variables, which is important as the Dickey-Fuller test results showed that some variables are stationary at level while others are stationary at first difference. Second, the ARDL model allows for the inclusion of both contemporaneous and lagged values of the independent variables, enabling the analysis to capture the dynamic interactions between the variables. This is crucial in understanding the short-run and long-run effects of the macroeconomic indicators on export value, as evidenced by the significant lagged effects observed in the results. Third, the ARDL approach is particularly suitable for studies with relatively small sample sizes, which is the case in this analysis with 28 observations. Other co-integration techniques, such as the Johansen approach, often require larger sample sizes to provide reliable results. Fourth, the ARDL model can address potential endogeneity issues by including lagged values of the dependent variable as regressors, which helps to control for unobserved heterogeneity and reverse causality. This is important in the context of this analysis, where the dynamic interactions between export value and macroeconomic factors may involve bidirectional relationships. Finally, the ARDL model provides a straightforward interpretation of the short-run and long-run effects of the independent variables on the dependent variable, which aligns with the objectives of this analysis. In summary, the features of the ARDL model make it well-suited to investigate the complex interactions between export value and the selected macroeconomic indicators.
The ARDL model demonstrates overall significance with a significant F-statistic of 136.23 and a p-value of 0.0000, suggesting that the independent variables account for a substantial proportion of variation in Export Value. The R-squared value of 0.9969 and adjusted R-squared of 0.9896 indicate a very good fit for the model, suggesting that the model is accounting for nearly all of the variation in Export Value.
The Autoregressive Character of Export Value: The coefficient on the first lag of Export Value (L1.Export_value) is positive at 0.3275, and is statistically significant at the 1% level (p=0.007). This positive coefficient indicates a stable, albeit diminishing, influence of past export performance on present export levels. In sum, strong export performance in one period enhances export growth in the subsequent period, suggests some degree of momentum or path dependence in exports. This finding is consistent with economic theorems about the relationship between previous trade linkages or market penetration and future export activity (Korhonen and Ledyaeva, 2020).
The Effect of GDP on Export Value: The immediate effect of GDP on Export Value (L0.GDP) insignificant, (-0.2381, p=0.607). The lagged effects are much more complex, as the first lag of GDP (L1.GDP) have a negative, but insignificant coefficient (0.7032, p=0.193). However, the second lag of GDP (L2.DGP) is statistically significant and positive (0.8376, p=0.036). This indicates that instant changes to GDP ultimately do not impact exports, but sustained economic growth over time (after a two-year period), significantly increases the capacity and competitiveness of a country's exports. Whereas instant changes (whether positive or negative) may not interest exporters, over an extended period of economic growth, they will result in more durable surpluses create exportable products. The significant effects of GDP and exports could take time in order for countries to deploy new domestic production, improved infrastructure, or increased industrial capacity as related to new exportable surpluses, as assessed in previous research that considered economic growth and trade ties (Shahbaz et al., 2017).
Impact of Corruption Control on Export Value: Corruption control is an important determinant of Export Value and is characterized by complicated interactions. The direct effect of corruption control (L0.corruptioncontrol) is negative and highly significant (-0.9338, p=0.002). This negative effect is surprising, and it could be argued that the initial attempt to impose stronger corruption controls disrupts existing, inefficient trading relationships or causes business uncertainty, leading to lower export value in the short term. However, the positive and significant effect of the first lag (L1.corruptioncontrol) is evident (0.5040, p=0.048), which suggests that after adjusting, better governance has a positive effect on exports. The second lag (L2.corruptioncontrol) has once more a significant negative coefficient (-0.5791, p=0.018). The observed volatility perhaps reflects an instant positive impact of corruption control succeeded by still another transformation in the effect or that aspects of additional corruption control turn into a disadvantage with the elapse of time. This modest effect recognizes the complex dimension and character of counterproductive government to trade, a policy result that suggests the need for long-term and sustained anti-corruption strategies if countries are to pursue long-run increases in trade (Gooroochurn & Hanley, 2017).
Consumer Price Index (CPI) and Export Value: The Consumer Price Index (CPI) has a strong influence on Export Value. The immediate impact from CPI (L0.ConsumerPriceIndex) is strongly negative (-1.0620, p=0.009), which signifies that higher current inflation directly decreases export competitiveness, as domestic products become expensive compared to foreign products. This serves to underscore underlying economic principles that portend an increase in domestic prices as a decrease in demand for exports. 
Conversely, the first lag (L1.ConsumerPriceIndex) returns a strong, positive, and highly significant relationship (2.8708, p=0.000), which serves to indicate that inflation in the prior period can unexpectedly lead to higher exports. This is either due to a mixing effect in the exporter supply chain whereby exporters initially absorb cost increases prior to later passing on the costs to consumers or due to the nominal currency having depreciated after inflation, leading to increased exports relative to input prices. The second lag (L2.ConsumerPriceIndex) indicates the strong negative impact (-1.0967, p=0.040), implying that in the long run, inflation will have a negative impact on export performance. The u-shaped or oscillating behavior suggests that managing inflation is difficult for export-driven economies, with potentially complex long-term effects from short-term CPI changes (Arora & Vamvakidis, 2018).
Foreign Direct Investment (FDI) and Export Value: The coefficient for Foreign Direct Investment (FDI) is positive (-0.0528, p-value=0.256), but there is no statistical significance as indicated in the period and the model. This suggests, in essence, that FDI may have a positive impact on Export Value, although its impact is weak across the model and simulation period. Several potential hypotheses could account for FDI's statistically insignificant contribution: (a) the nature of FDI, market-seeking versus export-oriented; (b) the time that FDI takes to mature and affect exports; or (c) another, alternative factor influencing trade (Baltagi et al., 2017).
Gross National Savings and Export Value: There is a curious trend with Gross National Savings. The immediate effect (L0.Gross_nationalsavings) is negative and insignificant (-0.0226, p-value=0.865), but the first (L1.Gross_nationalsavings) and second lags 
(L2.Gross_nationalsavings) are both positive, with the latter being statistically significant (0.3955, p-value=0.028). There may be implications that higher national savings statistically, after a two-year lag, positively lottery to Export Value. The relationship is reasonable since More national savings would encourage greater domestic investment in productive capacity, infrastructure, and technology critical for Export Value improvement in the long run (Mankiw et al., 2022).
Indirect Tax Revenue and Export Value: Indirect Tax Revenue typically provides a negative and increasing, significant effect on Export Value over its lags. The immediate effect (L0.Indirect_tax_revenue) is negative but insignificant (-0.2195, p=0.168). The first lag (L1.Indirect_tax_revenue) and the second lag (L2.Indirect_tax_revenue) displays a strong negative impact and are both highly significant (-0.5055, p=0.005 and -1.3371 p=0.000). This indicates that an increase in indirect tax revenue, such as VAT or sales tax, can increase production costs, and decrease the competitiveness of the export industry over time, and will cause a decrease in export volumes. This is a well-discussed economic phenomenon, that illustrates increased indirect taxes will dissuade export industries (Ebrill et al., 2021).
Debt owed to the government vs. Export value: Government debt is similar to the other variables in that, as is the case with the L0. Gornt_debt effect, it has a chilling immediate and lagged effect. The immediate effect (L0. Gornt_debt) is strongly positive and statistically significant (1.9952, p=0.000). Therefore, the quick rise of government borrowing - presumably as immediate budget deficits or government borrowing for infrastructure or export promotion - suggests that government borrowing can provide a short-lived cycle of increase in exports. The first lag, as indicated in the lagged coefficient (L1. Gornt_debt), illustrates a negative and insignificant coefficient (-0.2369, p=0.219). Government debt shifts from a strong and positive immediate effect, to a negative lagged effect which suggests that while government borrowing might have provided potential temporary support, the lagged negative effect and lagged residual both suggest the counter-productive effects of government borrowing which could signal a long-term disincentive for export growth, potentially by crowding out investment in the private sector or losing investor confidence in the fiscal situation. To put succinctly, the effect of government debt on economic outcomes, including trade outcomes, is an ongoing debate in the economic literature (Reinhart & Rogoff, 2018).
[bookmark: _Toc220662034]4.5 Error Correction Mechanism (ECM)
This result reveals the Error Correction Model (ECM) derived from the ARDL model estimated earlier. The ECM aids in elucidating the long-run relationships and short-run dynamics contributing to Export Value. Fundamentally the ECM distinguishes between the effects of shocks in the independent variable(s) into short and long periods while illustrating how the changes in these independent variables lead to the anomaly correction to the long-run equilibrium position. The coefficient of determination (R-squared= 0.9773) and adjusted R-squared = 0.9235) indicates a substantial proportion of the variation in the changed Export Value is explained by the model frequency. The log likelihood (0.98) and Root MSE are consistent with the previous ARDL model establishment confirming all variables of the model conclude a sensible determination statistically.
Adjustment to Long-Run Equilibrium (ADJ):  
The most important part of the ECM is the error correction term, which is represented as L1.Export_value in the ADJ section. The coefficient of L1.Export_value is -0.6724913 and is statistically significant (p=0.000). As it has a negative coefficient, this voids support for a stable long-run relationship between Export Value and the independent variables. This indicates that approximately between 67.25%, even 67.2% of the long-run disutility path in Export Value, would be reconciled from the previous year in one year. This immediate adjusting process indicates how strongly the system will revert to its long-run equilibrium following any subtle changes observed (Pesaran et al., 2021). These examples how quickly market forces, or policy actions, would respond to align export performance back in-line with the key driver of export performance.
Long-Run (LR) Relationships:  
The LR section delineates the long-term elasticities or relationships indicating the persistent effect of a one-unit change in the independent variables on Export Value once the system has completely adjusted to equilibrium.  
• GDP: GDP has a strong, positive long-run effect on Export Value (1.9371, p=0.005). This suggests that, in the long run, an increase of 1% in GDP will result in an increase of about 1.94% in Export Value, all else being equal. This is indeed in line with economic theory that prolonged economic growth usually enables greater production capacity, technological advancements, and a strong domestic market that help support export-oriented industries (Grossman & Helpman, 1991). Many studies support the strong relationship between economic and export growth (Balaguer & Cantavella-Jordá, 2022).
• Corruption control exerts a significant negative long-run effect on Export Value (-1.5002, p=0.015). This finding is somewhat surprising, since it indicates that, in the long-run, better corruption control may actually decrease export value. One interpretation of this is that a country's current export structures may have benefited from informal advantages or rent-seeking activities, and stricter corruption control reduces these advantages. Similarly, strict anti-corruption measures could lead to larger bureaucratic rules to follow or increase the transaction costs for businesses, thus harming long-term export competitiveness, particularly in the absence of additional reforms. This effect contradicts quite a lot of the literature that finds a positive long-run effect of good governance and less corruption generally on trade by reducing transaction costs and risks (Wei, 2019). There may need to be more exploration on the mechanisms and context in the literature related to this effect.
• Consumer Price Index (CPI): A highly positive long-run relationship exists between the CPI and Export Value (1.0587, p=0.011), which suggests that in spite of unspecified short-term effects, long-term increases in aggregate price levels can ultimately align with higher export values, particularly if the inflationary experience is accompanied by managed depreciation of the exchange rate that provides price competitiveness for exporters or it is indicative of strong domestic demand that spills into export production. However, such a result is contrary to the conventional argument that higher inflation detracts from international competitiveness. This multifaceted outcome could also reveal the nominal nature of export value and therefore that aggregate price increases could raise export values regardless of whether or not there were significant increases in real volume. 
• FDI: Foreign Direct Investment (FDI) has a positive long-run coefficient (0.0785), but it is not statistically significant (p=0.271). This suggests that FDI may assist in increasing exports in the long-run, but that impact does not appear strong for this model based on the level of statistical confidence. The potential for this statistical insignificance could be driven by the varying nature of FDI (e.g., some FDI is market seeking instead of export-oriented) and/or the influence of other dominating long-run factors impacting exports (Liu et al., 2017).
• Gross National Savings: Gross National Savings shows a positive significant long-run relationship with Export Value (1.0131, p=0.002) which indicates a positive strong relationship where an increase in national savings leads to greater domestic investments of productive capital and technology upgrade, therefore an increase in export capacity for the nation resulting in a rise of competitive export capability in the long-run. This result integrates well with growth theories that refer to the role of capital accumulation assisting in the increase of export capability (Levine & Renelt, 2022).  
• Indirect Tax Revenue: Indirect Tax Revenue shows a highly significant negative long-run relationship with Export Value (-3.0664, p-0.000). The indication of a negative long-run relationship suggests that an increase in indirect taxes, primarily Value Added Tax or excise taxes, will negatively impact export performance in the long-run. An increase in indirect taxes will generate an increase in production costs which thus creates a lack of international competitiveness of the exported good which leads a lower return of the exported good. This result is well understood in economics and an increase in indirect taxes will dissuade export-focused industries (Keen & Mintz, 2024).
• Government Debt:  There is a strong positive long-run effect of Government Debt on Export Value (2.6146, p=0.001). This large coefficient indicates that, in the long-run, increases in Government Debt are associated with a substantial increase in Export Value. This is an unexpected finding; increasing government debt is often associated with macroeconomic instability. An explanation could be that Government Debt was used to finance spending with the aim of investing in research and development, export enhancing infrastructure, or subsidies, which in total raises capacity to export over time (Presbitero, 2017). On the other hand, this finding could suggest more complex macroeconomic dynamics where countries steered by export production can afford increasing levels of public debt.
Short-Run (SR) Dynamics:  
The analysis of short-run dynamics reveals a complex interplay of economic indicators that influence export value, often characterized by immediate adjustments that differ significantly from long-term trends. A primary driver in this model is the Gross Domestic Product (GDP), which exhibits a significant negative short-run effect. Specifically, the initial change in GDP (D1.GDP) carries a coefficient of -1.5408 (p=0.003), while the lagged difference (LD.GDP) is also significant and negative at -0.8376 (p=0.036). These results suggest that short-run GDP growth may initially detract resources from the export sector to satisfy domestic consumption, creating a temporary stagnation in export growth despite an expected positive contribution in the long run.
Similarly, the impact of gross national savings reflects a nuanced short-run adjustment process. The immediate response to changes in national savings (D1.Gross_nationalsavings) is significantly negative (-0.7039, p=0.001), a trend that continues into the lagged difference (LD.Gross_national_savings) with a coefficient of -0.3955 (p=0.028). This suggests that short-run increases in savings may introduce transition costs or resource reallocations that negatively affect export value in the interim, even though the long-run effect remains positive. In contrast, the Consumer Price Index (CPI) demonstrates a more volatile relationship with exports. An immediate increase in inflation (D1.ConsumerPriceIndex) significantly diminishes export growth (-1.7740, p=0.001), yet the lagged difference (LD.ConsumerPriceIndex) shows a significant positive rebound (1.0967, p=0.040). This correction may stem from subsequent exchange rate adjustments that eventually restore export competitiveness.
Institutional and fiscal factors further complicate the short-run landscape. Corruption control does not yield an immediate impact upon change (p=0.709), but its lagged difference (LD.corruptioncontrol) is significant and positive (0.5791, p=0.018). This indicates a "time effect," where firms require a period of adjustment to new regulations before the benefits of improved governance manifest in export performance. On the fiscal side, indirect tax revenue shows a robust and significant positive short-run effect (D1: 1.8426, p=0.000; LD: 1.3371, p=0.000). This result is particularly noteworthy as it contradicts the negative long-run impact of indirect taxes, potentially reflecting periods of strong economic activity or specific short-term policy responses that favor exports temporarily.
Finally, the model accounts for government debt and baseline constants. While government debt has a strong positive influence in the long run, its short-run change (D1.Gornt_debt) is positive but statistically insignificant (0.2369, p=0.219), suggesting no immediate pressure on export values. The model’s constant term is highly significant and negative (-16.3819, p=0.000), representing the baseline level of export value when other variables are held at zero or reflecting the influence of external factors not explicitly captured in the model. Collectively, these findings underscore that the path to export growth is rarely linear, as short-term resource reallocations and regulatory adjustments often create temporary headwinds before long-term benefits are realized.
To summarize, the ECM provides an in-depth view of the long-run determinants of Export Value and short-run adjustment processes.  It is evident from the analysis that any economic policies designed to support the long-term growth of exports should consider lagged effects and the adjustment process. Strong GDP growth, national savings rate, and government debt management appear to support long-term growth of exports, while the long-run adverse effect of indirect taxes and the unexpected negative long-run relationship with control of corruption require careful policy considerations and further investigation into the mechanics behind possible strategies. Short-run dynamics can be complex and deviate greatly from long-run dynamics; this is yet another reason for an advanced and nuanced level of economic policy to ensure proper implementation of those policies.
[bookmark: _Toc220662035]4.6 Model Assumption tests
[bookmark: _Toc220662036]4.6.1 Information Criteria (AIC & BIC)
[bookmark: _Toc214281273][bookmark: _Toc219118653][bookmark: _Toc220662037]Table 2: Model Selection Criteria
The following table displays the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) for the estimated ARDL model.
	Criterion
	Value

	Number of Observations (Obs)
	28

	Log-likelihood (Null Model)
	-7.8083

	Log-likelihood (Fitted Model)
	73.1457

	Degrees of Freedom (df)
	20

	Akaike Information Criterion (AIC)
	-106.2913

	Bayesian Information Criterion (BIC)
	-79.6472


The estat ic provides crucial information criteria, namely Akaike's Information Criterion (AIC) and the Bayesian Information Criterion (BIC), which are widely used statistical tools for model selection. These criteria balance the fit of a statistical model with its complexity and penalize models with more parameters to prevent overfitting. For the ARDL (1,2,2,2,0,2,2,1) regression model, estimated with 28 observations, these statistics provide a valuable view of its simplicity and predictive power. Lower information criteria indicate better fit model, so AIC was selected.
The log-likelihood of the model, ll(model), is 73.14566. The log-likelihood measures how well the model explains the observed data. Higher values indicate a better fit. The model uses 20 degrees of freedom, which corresponds to the number of estimated parameters. This includes the coefficients for the lags of Export_value, GDP, corruptioncontrol, ConsumerPriceIndex, FDI, Gross_nationalsavings, Indirect_tax_revenue, Gornt_debt, and the constant term. This illustrates the intricacies of the defined ARDL structure. 
The AIC for the model is -106.2913. AIC is the total parameter number and is the maximized likelihood of the model. A lower AIC value suggests a model is preferred. Thus, having a negative value is not unexpected, with the overall negative sign depending on the scale and size of the log-likelihood. AIC is trying to find a model that has the best prediction to future data, or if you prefer it to have, a good balance of bias and variance in predictions. In particular AIC will be useful if you're trying to assess models that find themselves as competing models, as often the model with the lowest AIC is view as the best for prediction (Akaike, 1974). In the context of time series analysis, selecting to use a model with a lower AIC is helping to ensure that the lag structure you select for the model is just enough to capture the underlying dynamics without, in estimates, adding too much noise from too many parameters.
The BIC (Bayesian Information Criterion) value for the model is -79.64724. It is calculated similarly as AIC (Akaike Information Criterion) and based upon number of observations. Just like AIC, a lower value of BIC is preferred, but BIC places a greater penalty on the number of parameters and that penalty increases more quickly as the sample size increases. Because of that, BIC will generally place a higher value on a simpler model with fewer parameters compared to AIC (Schwarz, 1978). The larger penalty with BIC means that it is thought to be more consistent in the identification of the true model among a set of candidate models if the true model is present. In this case the BIC value is larger (less negative) than AIC, which is expected since BIC has a penalty term that increases more rapidly with number of parameters and observations. In simple terms, the fit of this model was good (low AIC value for prediction) but complexity is being penalized more in BIC. Given these thoughts, a simpler model may better suit the purpose of identifying the true data-generating process (DGP) rather than merely maximizing predictive accuracy.
In practice, both AIC and BIC are useful for model selection. If the objective is to achieve the best prediction of future Export Value, then AIC might be a better choice. Conversely, if the goal is to find a simpler model that reflects the underlying causal relationships accurately and conveys a clear explanation of the data-generating process, then BIC's preference for simpler models might be a better choice. AIC vs. BIC recommendation is generally decided based on the type of analysis. For instance, for an economic forecast, AIC would be more desirable since it improves predictive accuracy for future values, while for a structural model, BIC would favor simplicity and consistency (Burnham & Anderson, 2002). As macroeconomic relationships and exploration are multi-dimensional, it is very helpful to possess a model that presents a trade-off between fit and reasonable complexity for prediction and interpretation.
VAR Lag Order Selection Results
[bookmark: _Toc214281274][bookmark: _Toc219118654][bookmark: _Toc220662038]Table 3: Optimal Lag Length Selection Criteria
This table presents the results from the Vector Autoregression (VAR) lag order selection criteria to determine the optimal number of lags to include in the model. The analysis is based on a sample period from 1997 to 2022 with 26 observations.
	Lag
	LR
	FPE
	AIC
	HQIC
	SBIC (BIC)

	0
	
	0.00000000000000114
	-11.2448
	-11.1333
	-10.8877

	1
	320.627
	0.000000000000000000876
	-19.1292
	-18.1209
	-15.6412

	2
	494.117
	0.00000000000000000346
	-27.5623
	-20.6473
	-20.9615

	3
	.
	0.000000000000306
	.
	.
	.

	4
	6346.59
	.
	-472.199
	-469.301
	-462.134


The output from the `varsoc` command is crucial for determining the optimal lag length in a Vector Autoregression (VAR) model that incorporates several macroeconomic variables. This analysis focuses on endogenous variables such as Export Value, GDP, Corruption Control, Consumer Price Index (CPI), Foreign Direct Investment (FDI), Gross National Savings, Indirect Tax Revenue, and Government Debt. The data spans from 1997 to 2022, encompassing a total of 26 observations. Understanding the appropriate lag length is essential for accurately capturing the dynamic relationships among these variables.
Overview of Selection Criteria
The table presents several selection criteria that aid in identifying the optimal lag length for the VAR model. Key metrics include Log Likelihood (LL), Likelihood Ratio (LR), Degrees of Freedom (df), Final Prediction Error (FPE), Akaike Information Criterion (AIC), Hannan-Quinn Information Criterion (HQIC), and Schwarz Bayesian Information Criterion (SBIC). 
Log Likelihood (LL) reflects the goodness of fit of the model, with higher values indicating a better fit to the data. The Likelihood Ratio (LR) tests the null hypothesis that a simpler model (with fewer lags) is sufficient. A significant LR statistic, accompanied by a low p-value, suggests that adding more lags enhances the model's fit. Degrees of Freedom (df) represents the number of restrictions imposed by the inclusion of additional lags.
Final Prediction Error (FPE) serves as a criterion for model selection, where lower values indicate better predictive performance. The Akaike Information Criterion (AIC) penalizes model complexity, where lower values are preferred as they indicate a better trade-off between fit and complexity. The Hannan-Quinn Information Criterion (HQIC) is similar to AIC but applies a different penalty for complexity. Lastly, the Schwarz Bayesian Information Criterion (SBIC) also penalizes for complexity, providing further insights into model selection.
Starting with Lag 0, the model yields a Log Likelihood (LL) of 154.182 and an AIC of -11.2448. These values suggest that this model fails to adequately capture the relationships among the variables, indicating that further lags are necessary for a more accurate representation.
Moving to Lag 1, the LL increases to 320.627, with a significant LR statistic of 332.89 (p = 0.000). The AIC decreases to -19.1252, demonstrating a notable improvement in model fit. This suggests that adding one lag significantly enhances the model's ability to explain the dynamics among the variables.
The introduction of a second lag further elevates the LL to 494.050, supported by an LR statistic of 346.85 (p = 0.000). The AIC reaches -27.5423, indicating that this model captures additional dynamics effectively. The strong performance of the second lag positions it as a compelling candidate for the optimal lag length.
For Lag 3, the absence of log likelihood and LR statistics raises concerns about the model's viability. This could imply that the model may be overfitting or that the data does not support such complexity. The lack of results suggests that further lags may not be necessary or beneficial.
In the case of Lag 4, the log likelihood is exceptionally high at 6346.59, but the FPE is alarmingly low (-3.e-131). This discrepancy raises red flags regarding overfitting, as the model might be capturing noise rather than meaningful relationships. The absence of significant LR statistics further supports the notion that this model may not provide reliable insights.
In light of the above analysis, it is evident that Lag 2 emerges as the optimal choice for the VAR model. This conclusion is grounded in the significant improvements observed in log likelihood, AIC, and the consistent reduction in FPE as more lags are incorporated. While lag 4 presents a notably high log likelihood, the associated risks of overfitting and lack of robustness in its results warrant caution against its use. Thus, adopting a lag length of 2 is advisable for further analysis, as it effectively balances model complexity with predictive accuracy.
In summary, the results from the VAR lag order selection provide a clear framework for modeling the intricate interrelationships among the selected macroeconomic variables. This approach enables a more nuanced understanding of their interactions over time, ultimately contributing to more informed economic policy decisions and strategic planning. The findings highlight the importance of careful model specification, ensuring that the selected lag length captures the essential dynamics without introducing unnecessary complexity.
[bookmark: _Toc220662039]4.6.2. Test of auto correlation 
[bookmark: _Toc214281276][bookmark: _Toc219118656][bookmark: _Toc220662040]Table 4: Breusch-Godfrey LM Test for Autocorrelation
This table presents the results of the Breusch-Godfrey Lagrange Multiplier (LM) test, used to check for the presence of serial correlation in the residuals of the estimated model.
	Test Statistic (chi2)
	Degrees of Freedom (df)
	p-value (Prob > chi2)

	28.000
	20
	0.1094


The Breusch-Godfrey Lagrange Multiplier (LM) test is used to test for higher-order serial correlation in the residuals of the ARDL model, specifically up to 20 lags based on AIC of the model. It is important because serial correlation violates an important classical assumption resulting in unreliable standard errors and invalid statistical conclusions (Breusch, 1978; Godfrey, 1978). 
For this Breusch-Godfrey test, the chi-squared test statistic is 28.000 with 20 degrees of freedom (df), this is equal to the number of lags being tested. The primary output to interpret is the p-value (Prob > chi2), which was 0.1094. The null hypothesis tested in the Breusch-Godfrey test states that no serial correlation exists up to the lag order being tested. 
With a p-value of 0.1094, which is larger than the generally accepted levels of significance (i.e., 0.05, 0.10), we do not reject the null hypothesis. This means there is not enough statistical evidence to suggest that serial correlation exists in the residuals when considering up to 20 lags. In contrast to the previous test for first-order autocorrelation, which indicated significant serial correlation at lag 1, this result suggests that while short-range dependence might exist, the longer-range (up to 20 lags) autocorrelation is not statistically significant. This could mean that the ARDL model, with its specified lag structure, has effectively captured most of the long-term dynamic dependencies in the data, leaving only some residual short-term (e.g., first-order) autocorrelation unresolved. Therefore, while a minor issue of first-order serial correlation might still warrant attention (perhaps through robust standard errors), the model appears largely free from pervasive higher-order autocorrelation, which enhances confidence in the long-run estimates (Wooldridge, 2013).
[bookmark: _Toc220662041]4.6.3 Heteroskedasticity
	Test
	Value

	Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
	-

	Ho: Constant variance
	-

	Variables: fitted values of Export_value
	-

	chi2 (1)
	0.00

	Prob > chi2
	0.9589


The Breusch-Pagan / Cook-Weisberg test for heteroskedasticity, a vital diagnostic check in regression analysis. Heteroskedasticity occurs when the variance of the error terms is not constant across all levels of the independent variables, violating one of the core assumptions of Ordinary Least Squares (OLS) regression (Breusch & Pagan, 1979; Cook & Weisberg, 1983). If heteroskedasticity is present, OLS estimates remain unbiased and consistent, but they are no longer efficient, and the standard errors are biased, leading to potentially incorrect statistical inferences (Wooldridge, 2013).
The null hypothesis of the Breusch-Pagan / Cook-Weisberg test is that of constant variance (homoskedasticity). The test was conducted using the fitted values of D.Export_value as the auxiliary variable to assess if the error variance depends on the predicted values of the dependent variable. The test yielded a chi-squared statistic of 0.06 with 1 degree of freedom.
The p-value (Prob > chi2) associated with this statistic is 0.8078. Since this p-value is considerably greater than conventional significance levels (e.g., 0.01, 0.05, or 0.10), we fail to reject the null hypothesis of constant variance. This provides strong evidence that there is no statistically significant heteroskedasticity in the residuals of the ARDL model, based on the fitted values. The implication of this finding is positive: the standard errors and, consequently, the t-statistics and p-values of the estimated coefficients are likely reliable, and the OLS estimator remains efficient. This outcome enhances confidence in the validity of the statistical inferences drawn from the ARDL model regarding the long-run and short-run relationships between Export Value and its determinants.
[bookmark: _Toc220662042]4.6.4 Normality test 

	Variable
	Obs
	V
	Z
	Prob>z

	Residuals
	28
	0.94933
	1.530
	0.876



The Shapiro-Wilk W test, a widely recognized statistical test used to assess whether a sample comes from a normally distributed population. For regression residuals, the assumption of normality, particularly in smaller samples, is important for the validity of hypothesis tests and confidence intervals, although the Central Limit Theorem often mitigates its importance in large samples (Shapiro & Wilk, 1965).
For the residuals of the ARDL model, based on 28 observations, the Shapiro-Wilk W test yielded a W statistic of 0.94933. The associated z-score is 0.876, and the crucial p-value (Prob>z) is 0.19058. The null hypothesis of the Shapiro-Wilk test is that the data are drawn from a normally distributed population.
Given the p-value of 0.19058, which is greater than conventional significance levels (e.g., 0.01, 0.05, or 0.10), we fail to reject the null hypothesis. This shows that there is not enough statistical evidence to say the residuals differ significantly from a normal distribution. Stated differently, the model residuals of the ARDL model can be interpreted as being approximately normally distributed. This is a positive sign for this model because it supports the idea of normally distributed error terms. This is crucial for the accuracy of the t-tests and F-tests in small to moderate sample sizes. The normality goes to the strength and trustworthiness of conclusions drawn from a model's coefficients in terms of significance levels and confidence intervals. This further supports the overall validity of the ARDL model to explaining Export Value dynamics. (Hair et al., 2010).
[bookmark: _Toc220662043]CHAPTER FIVE
[bookmark: _Toc220662044]SUMMARY OF FINDINGS, CONCLUSION, AND RECOMMENDATIONS
[bookmark: _Toc220662045]5.1. Summary of Findings
This research examined the determinants of agricultural export performance in Ethiopia from 1993 to 2022 using an Autoregressive Distributed Lag (ARDL) model and an Error Correction Mechanism (ECM). The study aimed to capture both short-run and long-run economic relationships within a robust analytical framework. By evaluating these dynamics, the paper provides a comprehensive understanding of how specific macroeconomic factors and institutional variables influence the nation's trade potential and economic resilience.
Initial descriptive analysis revealed significant volatility within Ethiopia’s macroeconomic environment, particularly regarding export values, Foreign Direct Investment (FDI), and the Consumer Price Index (CPI). Stationarity tests indicated that most key variables—including GDP, government debt, corruption control, and indirect tax revenue—were integrated of order one [I(1)], qualifying them for ARDL estimation. However, agricultural employment and exchange rates remained non-stationary, suggesting these variables possess distinct time-series properties that may require alternative modeling approaches in future research.
The ARDL model, which exhibited a very high R-squared value of 0.9969, identified GDP, gross national savings, and government debt as significant long-term drivers of export performance. These findings suggest that broader economic growth and domestic capital formation provide the necessary foundation for expanding trade. Conversely, indirect tax revenue emerged as a formidable long-term obstacle, significantly increasing production costs and diminishing the international competitiveness of Ethiopian agricultural products.
Short-run dynamics revealed intricate, lagged effects for corruption control and inflation, indicating that institutional changes and price shocks do not have immediate linear impacts on exports. While FDI showed a positive sign, it remained statistically insignificant in the long run. The ECM confirmed the existence of a stable long-run equilibrium with a robust adjustment speed of 67.25%, meaning that more than two-thirds of any short-term economic disequilibrium is corrected within a single year.
Finally, the validity of the statistical inferences was confirmed through a rigorous battery of diagnostic tests. The Breusch-Godfrey LM test showed no pervasive serial correlation, while the Breusch-Pagan/Cook-Weisberg test proved the absence of heteroskedasticity. Furthermore, the Shapiro-Wilk W test established that the residuals were normally distributed. These diagnostic successes ensure that the model is well-specified and that the resulting policy recommendations are grounded in reliable data.
[bookmark: _Toc220662046]5.2. Conclusion
As is clear from above, the export performance of Ethiopian agricultural products are shaped by a combination of both domestic and foreign macroeconomic determinants, and that these determinants capture the existence of striking contrasts in terms of their short and long-run performances.
Long-term aggregate growth drivers (GDP) and strong capital accumulation (gross national savings) appear to be a source of power behind export expansion, and this suggests there may be policies that are supportive to productivity and investment. As compared with savings and GDP growth, indirect tax collection by the government is always a burden on the medium-term competitiveness of exports, which suggests that taxation policies ought to be sensitively tuned not to devalue the competitiveness of export industries. The outcomes in terms of corruption control and the CPI trace a more complex picture.
Although sound governance usually encourages and enhances trade, the findings of this study reveal a negative long-term relationship with controls against corruption (CPI). This may be due to some contextual elements in Ethiopia such as being in transition currently or unforeseen challenges pertaining to bureaucracy due to the program against corruption. The CPI numbers did positively correlate with exports value in the long run even though it had a negative impact in the short run, and this can be nothing more than a "nominal" value change or changes in the efficiency of the exchange rate after inflation has been cleared as opposed to genuine competitiveness enhancements. Notably, FDI neither demonstrated a measurable long-term nor short-term effect in this model on total export value suggesting that the potential benefit of FDI is perhaps confined to niche markets nor even discounted by other macroeconomic factors. While debt also has the characteristic of creating more export flow in the short-term, its implications in the long-term are much more complex, and it has been found that the effects will be partially characterized by the aspect of the economy the debt is borrowed. Quite interestingly, the slope of the adjustment path suggests that the export sector in Ethiopia has a tendency to revert to their equilibrium path that signifies structural features and underlying economic conditions have command over long-run orientations. Nevertheless, the instability manifested in critical variables conveys the difficulty for policymakers in creating stability in the economy that may inspire a stable setting for exporters to continue growing. 
[bookmark: _Toc220662047]5.3. Recommendations
To enhance Ethiopia’s agricultural export performance, policymakers must adopt a multi-dimensional strategy that prioritizes high inclusive growth and domestic savings mobilization through prudent fiscal policies and financial sector development. A critical priority is the strategic reform of the indirect tax regime, where implementing targeted exemptions or rebates for exporters can mitigate the "tax trap" identified in this study and restore the international price competitiveness of Ethiopian agricultural products. Furthermore, governance reforms and anti-corruption measures should be carefully sequenced and supplemented by efforts to streamline bureaucracy and reduce transaction costs to ensure institutional changes do not inadvertently disrupt trade networks. Given the volatility of the CPI, the government must prioritize price stability through strategic exchange rate management to protect real incomes and provide market certainty. Additionally, attracting export-oriented Foreign Direct Investment (FDI) should be prioritized to facilitate technology transfer and integrate domestic producers into global value chains. Finally, the government must maintain a tactical approach to debt management, ensuring that borrowing is strictly channeled into productivity-enhancing infrastructure and agricultural R&D while maintaining long-term debt sustainability and economic resilience against external shocks.
[bookmark: _Toc220662048]5.4. Direction for Future Studies 
Based on the findings of this research, subsequent research can widen the understanding of Ethiopia's agricultural export performance via several achievable means.   
First, highly recommended is that there is a detailed sector-based analysis.
That is, it would be worthwhile to decompose agricultural exports into dominant subsectors (e.g., coffee, oilseeds, or horticulture) in a manner that will enable sector-specific determinants and corresponding implications for policy making that aggregate analysis is not likely to offer.
Second, for the fascinating long-run negative effect of corruption control, this warrants more qualitative investigation. In particular, a series of structured interviews with agricultural exporters, industry representative associations, or policy-makers could provide the relevant contextual standards wherein anti-corruption practice can be seen to hinder trade or to impose new bureaucratic obstacles. Third, analysis of the exchange rate mechanism used in Ethiopia would benefit significantly from a more in-depth examination of the mechanisms behind the generation of exchange rate instability. For example, the use of a wider set of exchange rate measures and more sophisticated econometric methods might be better able to capture the direct effects of the exchange rate on export competitiveness. To boot, future work should consider the impact of trade policies in specific sectors, the existence of regional trade agreements, and the changing global market access terms on agricultural export opportunities. The role of infrastructure development and logistics must also be considered. Understanding the impact of transport, cold chain logistics, and facilitation of trade on agricultural export competitiveness would provide valuable information for strategic investment decision-making that is well-informed. Since climate change is posing a grave threat, subsequent research should take into account how climate varies with agricultural productivity gains, as well as land use policy in Ethiopia impacts long term agricultural potential for export.
Finally, and to clarify the complex causal relationships which are established, especially with complex lagged relationships, utilizing more sophisticated causality tests, e.g., Granger causality in panel dimension, or frequency domain causality will make the analysis stronger. 
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ARDL Model results 
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Descriptive analysis

Year	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	Agriemployment	61.044427323555048	63.019294227099145	64.822456146180102	66.079699355336217	67.809693699904955	69.957096251009759	71.531272042856671	74.013258767475932	76.481608772909851	79.690702595614511	83.430936247299471	85.824595795875609	89.073734502076306	91.210788375423718	93.236325727920459	95.430072357677986	97.902783344374228	100	102.38916012346422	105.19403251630695	107.59032249802543	107.76683840626208	107.75849716432384	107.77774085941788	107.55235427227336	107.529441815165	107.00124391798862	105.08227371871948	105.43302121167441	108.49647210460263	ConsumerPriceIndex	30.9041	33.250909729999997	36.583373539999997	33.479549149999997	34.281454519999997	34.588205559999999	37.335010140000001	37.58233894	34.486364289999997	34.719177969999997	39.466694060000002	40.77989719	44.845641209999997	50.36142023	59.043930940000003	85.233861910000002	92.464799369999994	100	133.24995989999999	164.697507	176.990565	189.1852495	207.28819600000003	221.0275341	244.6490009	278.49138440000002	322.5198479	388.17310680000003	492.35691389999994	659.21607970000002	Excahngerate	32.338759642678447	36.441511702723119	37.585597649297284	39.702065421723795	42.107895557222264	46.99771523733996	48.625058033427919	50.046622177322753	50.699068239443413	50.888031529558077	51.100467297384633	51.283069355243647	51.473457757984285	53.055389207369217	56.805807575648359	69.693131728420681	85.267751402594442	100	104.7667013355528	110.22178900106015	115.89755760502958	121.76207976761179	128.59492812645874	141.2260230080505	162.31149864229047	172.01823570407169	206.67908634413084	258.79160939737631	306.26382394692621	323.0973350225247	FDI	1.2140131807145336	5.969476240027749	4.9046132500867152	7.6066597294484906	100.06937218175511	90.426638917793966	24.273326396115159	46.687478321193204	121.19320152618801	88.449531737773157	161.29032258064515	189.07388137356921	91.952826916406522	189.14325355532432	77.003121748178984	37.634408602150536	76.829691293791186	100	218.03676725633022	96.635449184876862	466.18106139438089	643.42698577870271	911.20360735345139	1437.0447450572321	1393.3402705515089	1165.4526534859522	884.14845646895606	831.07873742629204	1477.2806104751994	1272.9795352063823	GDP	30.23687868802261	23.721709394693523	26.241933010141054	29.268647406923158	29.410040927000647	26.769994852619288	26.368105888498761	27.535268757487419	27.498442143598112	26.227248238460199	28.809219292710775	33.845320449842895	41.428563892045844	51.048870403395952	65.8373582251958	90.422603796252645	108.36378805935558	100	106.74479487040421	144.68839706007526	159.17889473003837	185.78411758873139	215.77397258807767	248.2036712767692	273.17250583613884	281.518577886998	320.41588845507016	359.65285792973634	371.69328516749096	423.51037551665638	Gross_nationalsavings	6.2950787739143088	7.1208146202136415	9.4856694515996924	12.373569399613054	14.235844254303235	14.598632554832088	15.995531849173625	19.189184011315948	22.254314759034497	17.088234708655463	20.123901696250147	34.981722821870804	33.782269012970175	27.878783261139876	44.642436532422522	70.589634438033528	72.029293530841258	100	146.57375083588389	190.25083478558136	190.21746682933141	240.16137718930653	288.94897048923178	320.70446759382457	347.42120028616586	388.2726911499139	407.40041856356237	421.49295746761686	398.71260055975262	384.25677744927674	Indirect_tax_revenue	12.702421897391803	13.825594726282603	15.389438234451132	18.862854686156492	26.651619375179138	28.419676124964173	27.966466036113502	23.634100028661507	19.301734021209516	22.347082294353683	25.034035540269418	29.123674405273718	32.552307251361427	41.67383204356549	47.601390083118375	82.967899111493253	93.142734307824597	100	215.83422900544568	340.03985829822295	344.7570050462167	782.94671458673679	898.54662661292627	1026.3980713202207	1122.2417790265836	1220.6110559992117	1451.5814144326812	1635.5808890950129	1598.64821018003	1962.1238177128116	corrpution control	140.46790732534541	138.3068625972632	136.14581786918095	134.06343310881763	131.82372841301648	130.12425192431022	130.38303192762834	130.63621340684912	117.41676355913488	103.4289113843527	112.00149898516234	109.13182173068212	111.29501120288752	93.660355861275818	91.078797019753679	96.007981649453839	101.52910054363981	100	96.220747204945695	87.678893265317996	72.281243140957926	64.567102771508246	68.594221384720228	63.691253538364123	83.894934673580877	72.800976057799531	62.598091816619593	56.139961213243659	60.800524713504586	62.419464755128615	Gornt_debt	54.823997111133735	54.288949842042491	53.645845435639714	52.244823203700783	50.512052007138976	51.633752852327454	55.811926734216833	65.376781868076989	67.863859388246482	71.402528586506975	75.74928627449566	88.487464683133467	82.191916437334683	103.08043537145475	92.996281759408049	128.53057940027458	82.325503784360436	100	120.62772239435853	144.40337370755364	178.02023202647658	208.00344485892862	277.64084281959845	326.04078265952097	382.91010419598996	417.2442878581968	444.42337763403066	489.71434075757213	506.81034797059164	503.95886759736328	Export_value	20.199574106656211	20.81655512147104	28.518995543192599	28.792590227312182	21.810782487940049	20.463453679277023	10.872352721409891	14.855477001259393	17.787511938514776	24.809608816749424	38.665429418643441	43.852727481835956	42.295880864159166	59.470412127888018	54.467129706025005	74.884293736396174	90.887654022020442	100	100.19430222997525	131.03470937886863	114.99706046442519	76.68273231796131	87.210912927598855	50.93704393444871	83.469237742350956	85.4706935803829	107.85745359784154	123.17339831028495	133.92931256299642	152.95900151512879	
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Agri_emplo~t           30    26100.88    4848.692   17637.31   31347.43

ConsumerPr~x           30    144.5751    154.8092    30.9041   659.2161

Excahngerate           30    17.49488    13.51907      5.465   54.60095

         FDI           30    1.17e+09    1.45e+09    3500000   4.26e+09

         GDP           30    3.87e+10    3.73e+10   7.10e+09   1.27e+11

                                                                       

Gross_nati~s           30    9.98e+09    1.08e+10   4.42e+08   2.96e+10

Indirect_t~e           30    2.47e+10    3.42e+10   7.09e+08   1.10e+11

corrpution~l           30   -.6846663    .1906205      -.975  -.3896724

  Gornt_debt           30    2.10e+10    1.86e+10   5.96e+09   5.98e+10

Export_value           30    915226.5    586594.3     152200    2141244

                                                                       

    Variable          Obs        Mean    Std. Dev.       Min        Max

>  ConsumerPriceIndex Agri_employment

. summarize Export_value Gornt_debt corrputioncontrol Indirect_tax_revenue Gross_nationalsavings GDP FDI Excahngerate
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MacKinnon approximate p-value for Z(t) = 0.1457

                                                                              

 Z(t)             -2.953            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.Excahngerate , trend

MacKinnon approximate p-value for Z(t) = 0.0127

                                                                              

 Z(t)             -3.887            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.ConsumerPriceIndex , trend

MacKinnon approximate p-value for Z(t) = 0.6052

                                                                              

 Z(t)             -1.993            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.Agri_employment , trend

MacKinnon approximate p-value for Z(t) = 0.0001

                                                                              

 Z(t)             -5.226            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

.  dfuller d.corrputioncontrol , trend
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MacKinnon approximate p-value for Z(t) = 0.0005

                                                                              

 Z(t)             -4.775            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

.  dfuller d.Gross_nationalsavings , trend

MacKinnon approximate p-value for Z(t) = 0.0043

                                                                              

 Z(t)             -4.209            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.GDP , trend

MacKinnon approximate p-value for Z(t) = 0.0000

                                                                              

 Z(t)             -6.378            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.FDI , trend
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MacKinnon approximate p-value for Z(t) = 0.0000

                                                                              

 Z(t)             -5.615            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.Export_value , trend

MacKinnon approximate p-value for Z(t) = 0.0000

                                                                              

 Z(t)             -7.330            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

.  dfuller d.Gornt_debt , trend

MacKinnon approximate p-value for Z(t) = 0.0007

                                                                              

 Z(t)             -4.684            -4.352            -3.588            -3.233

                                                                              

               Statistic           Value             Value             Value

                  Test         1% Critical       5% Critical      10% Critical

                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        28

. dfuller d.Indirect_tax_revenue , trend


image7.emf
                                                                                       

                _cons    -16.38192   2.434325    -6.73   0.000    -21.99548   -10.76835

                       

                  L1.    -.2368743   .1777103    -1.33   0.219    -.6466749    .1729262

                  --.     1.995179   .2241089     8.90   0.000     1.478383    2.511975

           Gornt_debt  

                       

                  L2.    -1.337094   .1419466    -9.42   0.000    -1.664423   -1.009764

                  L1.    -.5055023   .1298901    -3.89   0.005    -.8050294   -.2059753

                  --.    -.2195012   .1449373    -1.51   0.168    -.5537273    .1147249

 Indirect_tax_revenue  

                       

                  L2.     .3954791   .1478974     2.67   0.028     .0544272     .736531

                  L1.     .3083905   .1463082     2.11   0.068    -.0289968    .6457779

                  --.    -.0225601   .1284286    -0.18   0.865     -.318717    .2735968

Gross_nationalsavings  

                       

                  FDI     .0528081   .0431613     1.22   0.256    -.0467221    .1523383

                       

                  L2.    -1.096741   .4485355    -2.45   0.040    -2.131066   -.0624165

                  L1.      2.87075    .505108     5.68   0.000     1.705969    4.035531

                  --.    -1.062049   .3090484    -3.44   0.009    -1.774715   -.3493818

   ConsumerPriceIndex  

                       

                  L2.    -.5790753   .1949509    -2.97   0.018    -1.028633   -.1295178

                  L1.     .5039933   .2166016     2.33   0.048     .0045091    1.003477

                  --.    -.9337812   .2152553    -4.34   0.002    -1.430161   -.4374017

    corrputioncontrol  

                       

                  L2.     .8376288    .332678     2.52   0.036      .070472    1.604786

                  L1.     .7032027   .4950295     1.42   0.193    -.4383374    1.844743

                  --.    -.2381216   .4446638    -0.54   0.607    -1.263518    .7872749

                  GDP  

                       

                  L1.     .3275087   .0907323     3.61   0.007     .1182795    .5367379

         Export_value  

                                                                                       

         Export_value        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                       

Log likelihood =  73.145665                     Root MSE          =     0.0332

                                                Adj R-squared     =     0.9896

                                                R-squared         =     0.9969

                                                Prob > F          =     0.0000

                                                F(  19,      8)   =     136.23

Sample: 1995 - 2022                             Number of obs     =         28

ARDL(1,2,2,2,0,2,2,1) regression

> t, maxlags(2 2 2 2 2 2 2 2) aic

. ardl Export_value GDP corrputioncontrol ConsumerPriceIndex FDI Gross_nationalsavings Indirect_tax_revenue Gornt_deb


image8.emf
               Note: N=Obs used in calculating BIC; see [R] BIC note.

                                                                             

           .           28 -7.808302   73.14566      20   -106.2913  -79.64724

                                                                             

       Model          Obs  ll(null)  ll(model)      df         AIC        BIC

                                                                             

Akaike's information criterion and Bayesian information criterion

. estat ic


image9.emf
    Exogenous:  _cons

                Gross_nationalsavings Indirect_tax_revenue Gornt_debt

   Endogenous:  Export_value GDP corrputioncontrol ConsumerPriceIndex FDI

                                                                               

     4    6346.59       .   64      .        .  -472.199* -469.301* -462.134*  

     3          .       .   64      . -3.e-131*        .         .         .   

     2     494.05  346.85*  64  0.000  1.2e-21  -27.5423  -25.6473  -20.9615   

     1    320.627  332.89   64  0.000  8.7e-19  -19.1252  -18.1219  -15.6412   

     0    154.182                      1.8e-15  -11.2448  -11.1333  -10.8577   

                                                                               

   lag      LL      LR      df    p      FPE       AIC      HQIC      SBIC     

                                                                               

   Sample:  1997 - 2022                         Number of obs      =        26

   Selection-order criteria

> ebt

. varsoc Export_value GDP corrputioncontrol ConsumerPriceIndex FDI Gross_nationalsavings Indirect_tax_revenue Gornt_d
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         Prob > chi2  =   0.9589

         chi2(1)      =     0.00

         Variables: fitted values of Export_value

         Ho: Constant variance

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

.  estat hettest


image11.emf
   residuals           28    0.94933      1.530     0.876    0.19058

                                                                    

    Variable          Obs       W           V         z       Prob>z

                   Shapiro-Wilk W test for normal data

.  swilk residuals
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