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Abstract 

This study examines Ethiopia’s road quality in general and digital development in particular, with 

an emphasis on how infrastructure development and digital logistics are integrated into the 

agriculture industry. Although the quality of roads and other transportation and logistics 

infrastructures is crucial for the nation's overall growth, little is known about their many aspects in 

the context of Ethiopia. Similarly, while digital technologies are reshaping supply chains globally, 

their implementation in low-income, agriculture-dependent economies remains underexplored. To 

address these gaps, the research employs descriptive analysis to examine the quality of roads across 

various dimensions. The study also utilizes principal component analysis to construct a digital 

development index and uses ordinary least squares (OLS) estimation of a linear regression model to 

identify its key determinants. The results show that roads, railroads, and ports are undeveloped 

because their quality falls short of the global standard. At the same time, air travel is a strategic and 

exceptional mode of transportation compared to other modes of transportation. The findings further 

indicate that access to electricity, mobile cellular subscriptions, and trade in ICT goods have a positive 

influence on digital progress, while fixed telephone usage and reliance on renewable energy act as 

constraints. Empirical evidence also suggests that the agricultural sector in Ethiopia is gradually 

adopting digital tools, including e-marketing, advisory platforms, and mobile finance services. 

However, gaps in infrastructure and institutional coordination continue to hinder large-scale 

implementation. The study contributes a dual-layered perspective that integrates quantitative 

modeling with contextual analysis, offering policy-relevant insights into digital transformation 

strategies and infrastructure development for emerging economies. 

Keywords: quality of roads; digital logistics; agricultural sector; ICT development; ethiopia; 

infrastructure; OLS estimation 
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1. Introduction 

A key component of the environment that supports inclusive and long-term growth is 

transportation connectivity infrastructure, such as roads. Many emerging nations, particularly those 

in Africa, have large populations that are nonetheless isolated from local, regional, and international 

markets. Access to transportation infrastructure, including dependable roads and logistics, is 

essential for reducing poverty and promoting equitable economic growth. As of the late 1990s, 

Ethiopia's road system was in subpar condition. The government initiated the Road Sector 

Development Program (RSDP) in 1997, recognizing that the network's poor condition was hindering 

economic growth [1]. Strengthening institutional efficiency in road sector administration and 

improving road transport infrastructure and dependability are the goals of the RSDP [2]. The RSDP's 

investments in road infrastructure can help with structural information and job development [3]. 

Ethiopia, a country that relies heavily on agriculture for its livelihood, is among the African 

countries with the poorest road infrastructure. Approximately 85,880 km of roads may be mapped as 

a result of the first-ever thorough road inventory and quality study conducted by the Ethiopian 

government in 2015 [4]. However, Ethiopia urgently needs to adopt green design approaches to 

enhance the economic, social, and environmental performance of both new and existing structures. 

It is essential to prepare evaluation techniques for such constructions [5]. Road infrastructure is 

crucial for boosting agricultural output in agriculturally dependent nations like Ethiopia because it 

facilitates access to social and economic services, increases agrarian revenue, and creates productive 

jobs. Road networks and other transportation facilities affect the costs and service quality of 

international trade, which in turn impacts the competitiveness of agricultural export-import markets. 

On the other hand, these services are necessary for accessing market information and covering the 

costs of domestic transactions. 

Ethiopia has a thriving tourism industry, a large livestock sector, and an export-oriented 

agriculture sector that produces commodities such as oilseeds and coffee. Nevertheless, the state of 

its roads is subpar, unpaved, and disconnected [6]. A declining trade is indicated by the road 

network's mean distance [7]. Consequently, businesses entering well-connected markets with road 

access tend to have larger start-ups than those in remote and less connected areas [8]. This suggests 

that attracting investors to operate multi-sector start-ups requires attractive transportation 

infrastructure. Ethiopia and other African nations have made improving road accessibility a top 

priority; yet, there are still many issues with the quality and coverage of the roads [9]. 

Poor road conditions in Ethiopia make it more difficult to get products to market and lower 

yearly income [10]. In contrast, well-designed rural road networks facilitate the efficient delivery of 

agricultural inputs and open up opportunities for products to reach markets. A significant barrier to 

Ethiopia's overall development has been the poor condition of the country's road transport system 

[6]. Agriculture and logistics are also impacted by road infrastructure. Road transport infrastructure 

and the agricultural industry have a good association, according to [11]. In East Africa, road 

transportation logistics are more expensive than in any other region globally. The nation's weak 

development has been largely attributed to inadequate roads, transportation, and ICT infrastructure. 

Ethiopia utilizes a limited number of corridors for the import and export of goods, and due to 

laborious processes and inadequate road infrastructure, logistics services via these corridors are 

expensive and time-consuming [12]. Ethiopia is pursuing digitalization in order to attain universal 

prosperity, and the government is committed to integrating ICT into modern logistics and 

transportation. To increase production and reduce reliance on imports, agriculture and logistics were 

identified as strategic goals for 2021–2030. However, the logistics and transportation industry is still 

lagging in implementing cutting-edge technology like digital tracking, automation, and integrated 

supply chain systems [13]. 

Beyond employment generation, digital innovation serves as a mechanism for poverty 

reduction, inequality mitigation, and more efficient service delivery, aligning with the objectives of 

Agenda 2063 and the Sustainable Development Goals. In response to these imperatives, Ethiopia 

launched the Digital Ethiopia 2025 strategy in June 2020, outlining a framework for inclusive digital 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 July 2025 doi:10.20944/preprints202507.0782.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.0782.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 13 

 

transformation in line with national reform agendas [14]. Within this broader vision, the National 

Logistics Strategy targets structural improvements in logistics operations, including the quality of the 

transportation infrastructure, such as roads, on a wide range of dimensions. 

The expansion of Internet access, mobile communications, and ICT services is changing models of 

communication and interaction in various societies [15]. Following the subsequent transformation of the 

communication matrix [16], researchers have sought new solutions in both economic and sociological sciences, 

utilizing digital tools [17–20]. Within this transformation, the digitalization of logistics is gaining 

strategic relevance by enabling real-time information exchange and enhanced coordination among 

supply chain stakeholders. Digital logistics systems are based on unified ICT platforms that support 

advanced data analytics, automation, and integration across operations [21–23]. These capabilities 

improve regulatory compliance, facilitate trade through streamlined customs procedures, and reduce 

transaction costs. In the agricultural and food sectors, digital technologies also contribute to logistics 

efficiency through tools such as AI-driven risk management and digital trade finance instruments 

[24]. 

The practical implementation of development strategies in the digital era requires the 

widespread adoption of ICT. In 2020, Ethiopia enacted legislation on e-transactions to regulate and 

promote e-commerce, aiming to stimulate growth in the ICT sector. Although the law is not yet 

operational, the Job Creation Commission has introduced an innovation fund to support start-ups by 

linking them with potential investors. Despite these efforts, the ICT sector accounted for only 2% of 

GDP in 2021, which is below the regional average [25]. Given Ethiopia’s agricultural orientation, 

digital literacy and infrastructure readiness are critical for sectoral reform and economic 

modernization. While recent improvements in power and telecom infrastructure have increased 

digital access, Ethiopia still lags behind other East African countries. Strengthening agricultural 

productivity remains essential for poverty reduction and food security, particularly in the context of 

environmental and climate-related challenges. 

Digital innovations in agriculture hold the potential to boost productivity while reducing 

negative environmental impacts across food system value chains. However, access to such 

technologies among Ethiopia’s smallholder farmers remains limited. Addressing this gap requires a 

transformative approach to agricultural development, underpinned by digital readiness and 

infrastructure capacity [26]. The intersection of digitalization and logistics is well established in 

scholarly research, highlighting the role of internet connectivity and ICT integration in enhancing 

logistics efficiency. As noted by [27], fixed broadband access and 4G network coverage are 

foundational to improving logistics performance. Nevertheless, the digital transformation of logistics 

service providers is a complex endeavor that requires strategic planning and phased implementation 

[28]. 

Building resilient agricultural supply chains is essential; however, their digital transformation is 

hindered by infrastructural limitations, such as inadequate internet connectivity and unreliable 

electricity in rural areas [29]. The expansion of the digital economy supports sustainable agricultural 

practices, particularly through increased engagement in digital markets, production technologies, 

and financial services – all of which positively influence the adoption of environmentally friendly 

farming methods [30]. Technological solutions, such as the Internet of Things (IoT), can address 

information delays in agricultural markets by enabling real-time data exchange [31]. Furthermore, 

the integration of blockchain with intelligent logistics enhances transparency and profitability in 

agricultural product distribution [32]. However, the effectiveness of digital logistics systems also 

depends on organizational factors, including workforce capacity, market demand, and the 

technological readiness of logistics firms [33]. In Ethiopia, the transportation and logistics sector plays 

a dual role, supporting both industrial development and agricultural value chains. It also facilitates 

greater integration into global trade networks. Technological adoption has the potential to increase 

the tradability of services and goods, while the digitalization of logistics and trade services can 

improve the efficiency and throughput of trade corridors [34]. 
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While the quality of road infrastructure, digital logistics, and agricultural digitalization are 

widely studied in developed economies, there is a lack of empirical research on their intersection in 

low-income, agriculture-dependent countries such as Ethiopia. Although digital technologies are 

gradually reshaping agricultural markets in Ethiopia, there is still limited evidence on how these 

changes relate to the quality of road infrastructure and logistics development. Most studies focus 

either on infrastructure or on sectoral digitization in isolation, without exploring how qualities of 

roads, logistics, and agriculture interact in low-income, agriculture-driven settings. This study 

addresses the gap by examining the status of road infrastructure qualities and structural factors that 

shape digital uptake, and how these intersect with the realities of logistics systems in Ethiopia. The 

study intellectually integrates the quality of roads with logistics and agricultural sectors, focusing on 

digitalization. Using a mix of quantitative and contextual data, the analysis maps key national trends 

and localized responses to emerging technologies, offering a grounded look at early digital 

transformation where road infrastructure, connectivity, trade, and agriculture converge. 

2. Materials and Methods 

Ethiopia, the second most populous nation in Africa, is landlocked yet situated near the Gulf of 

Aden – an essential artery of international trade. However, its road development is still lagging 

behind international standards. As the country advances from an agrarian foundation toward a more 

industrialized economy, enhancing the quality of roads and logistics infrastructures has emerged as 

a key policy objective. During this transition, digitalization serves as a structural lever to improve 

economic efficiency, increase public sector revenues, and foster more equitable and inclusive growth 

trajectories [34]. 

In this regard, it seems optimal to use a complex hybrid-type metagraph, which enables the 

construction of patterns based on various feature systems [35]. However, the use of the emotivity 

system has improved the calculation of the human factor in planning logistical decisions, as indicated 

by researchers when considering other sociomorphic systems that are subject to high error due to the 

influence of emotions and the specifics of information perception [23]. To explore the quality of roads 

comprehensively, the study employs descriptive statistical analysis. On the other hand, to assess the 

level of digitalization in Ethiopia, specifically in relation to agricultural logistics, this study uses 

ordinary least squares (OLS) estimation of a linear regression model and descriptive statistical 

methods. The linear regression model represents a fundamental class of econometric tools employed 

to examine the relationship between a dependent variable and one or more explanatory variables. 

This model was selected due to its practical relevance and analytical clarity. In matrix notation, the 

model is expressed as: 

y = Xβ + u 

Where: 

• y is an n × 1 vector of observations on the dependent variable, 

• X is an n × (k + 1) matrix containing the observations of the independent variables (including the 

intercept), 

• β is a (k + 1) × 1 vector of parameters representing the marginal effect of each independent 

variable, 

• u is an n × 1 vector of error terms assumed to follow a normal distribution with zero mean and 

constant variance. 

Here, n denotes the sample size and k is the number of explanatory variables included in the 

specification. 

The model incorporates a range of variables, including ICT-related imports and exports, mobile 

and fixed broadband penetration, telephone subscription rates, internet usage, electricity availability, 

and the share of renewable energy consumption. Digital development index is computed using the 

method of principal component analysis. Principal component analysis is a statistical method used 

to create an index from a group of variables that are similar in the information that they provide. Data 
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sources include the World Bank Development Index, reports from the International 

Telecommunication Union (ITU), World Economic Forum (WEF), and other publicly available 

datasets. 

3. Results 

3.1. Transport and Logistics Infrastructure 

The quality of roads is one of the components of the Global Competitive Index, published by 

the World Economic Forum, and is expressed on a scale of 1 (low) to 7 (high). According to Figure 1, 

which shows the condition of roads and air transport infrastructure in Ethiopia, the most recent score 

for 2019 is 3.00 points, a decrease from 3.30 in 2018. In comparison, Ethiopia's road quality average 

score is 3.43 points, while the global average stands at 4.07 points. The results further highlight the 

ongoing decline in road quality. Ethiopia's road system is often underdeveloped and poorly 

maintained, leading to uneven surfaces that can cause damage to vehicles. Traffic congestion and 

accident risks are exacerbated by rapid urbanization and an increasing number of vehicles, placing a 

strain on the existing infrastructure. 

Air transport is a highly strategic and significant source of transportation in Ethiopia due to the 

country’s topography, distance, and unique supply and demand dynamics. The quality of Ethiopian 

air travel is rated higher than the global average, with a score of 4.62 compared to the worldwide 

average of 4.55. Ethiopia's cargo system is well developed compared to other East African nations, 

and the industry is often referred to as a source of pride for Africa. Notwithstanding this 

advancement, problems persist in the form of high operating expenses resulting from rising gasoline 

prices, geopolitical concerns, and shifting macroeconomic policies due to a shortage of foreign 

funding. 

 

Figure 1. Quality of road and air transport infrastructures. 

The quality of railroad infrastructure is another crucial component of dependable logistical 

operations. Figure 2 displays the most recent value from 2019, which is 3.00 points, which is better 

than the 2.90 points from 2018. Ethiopia's average railroad quality score (2.17 points) is below the 

global average of 3.61 points. Every rail project in Ethiopia has a different level of railway 

infrastructure quality. Although the Addis Ababa to Djibouti Railway is regarded as reliable and 

contemporary, other railway lines and associated infrastructure are currently being developed or 

require improvements. Continuous improvement is being made in the areas of operational efficiency 

and maintenance procedures. 
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Port infrastructure quality is one of the most crucial aspects of transportation infrastructure for 

efficient and effective logistical operations. Ethiopia's port quality infrastructure also demonstrates 

that the most recent value, as of 2019, is 2.80 points, maintaining the same trend as in 2018. The 

average port infrastructure quality is 3.25 points, which is lower than the global average of 4.03 points 

(Figure 2). Because Ethiopia is landlocked and relies on its neighbors for access to maritime trade 

routes, national development initiatives have given high priority to the country's port infrastructure. 

The port of Djibouti, which has seen significant improvements to increase capacity and efficiency, 

handles the majority of Ethiopia's imports and exports. 

 

Figure 2. Quality of railroad and port infrastructures. 

3.2. ICT Infrastructure and Digital Penetration 

The expansion of ICT within Ethiopia’s logistics and agricultural sectors remains closely tied to 

foundational infrastructure, exceptionally stable electricity supply, and internet access. While recent 

progress has been made, these systems still fall short in meeting population needs. By 2023, 4G 

coverage extended to roughly 35% of the population, and 5G deployment had begun in key urban 

areas. Yet, by 2022, only 19.4% of citizens were online, and electricity access had reached just 55.4%. 

These figures underscore enduring infrastructural challenges. The Grand Ethiopian Renaissance 

Dam, currently nearing completion, is expected to improve national energy availability significantly. 

Meanwhile, uptake of mobile networks, fixed broadband, and landline services has shown some 

improvement, though at a gradual pace. Key figures are presented in Table 1. 

Table 1. Infrastructures and digital penetration of the country. 

Variables Mean St. dev. Min. Max. 

Individuals using the internet (% of 

population) 

6.449 7.483 0.015 19.400 

Access to electricity (% of population) 29.013 14.680 10.20 55.40 

Fixed broadband subscription (per 100 

inhabitants) 

0.152 0.813 0.001 0.523 

Fixed telephone subscription (per 100 

inhabitants) 

0.814 0.2178 0.344 1.080 

Mobile access rate (subscriptions per 100 

population) 

19.04 19.538 0.026 56.96 

Source: Authors’ estimation. 
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Table 1 lists several indicators that describe Ethiopia’s current level of digital infrastructure, such 

as electricity coverage, internet access, and the number of users with fixed broadband, landlines, or 

mobile connections. Most of these figures remain modest, pointing to clear infrastructure gaps. For 

instance, less than one-fifth of the population uses the internet, and fixed broadband is almost 

nonexistent. Mobile phone use is more common, but still not widespread enough to support large-

scale digital integration. These limitations continue to slow the adoption of digital tools, especially in 

agriculture and logistics. 

Meanwhile, digital technologies are becoming increasingly central to development strategies. 

They can help institutions operate more effectively, provide more people with access to economic 

opportunities, and enhance the delivery of essential services. Their impact extends across logistics 

operations, agricultural systems, and various government functions. In this analysis, a digital 

development index was created using principal component analysis, drawing on indicators such as 

internet penetration, fixed broadband and landline access, and mobile subscription density. As 

illustrated in Figure 3, the index remained negative until 2013, indicating systemic 

underperformance; however, a gradual upward trend has emerged since then. 

 

Figure 3. Digital development index. 

Realizing long-term digital progress will require institutional coordination, strategic planning, 

and targeted investment in human capital, particularly in digital literacy among youth populations. 

Expanding mobile-based applications tailored to rural populations can further accelerate the 

adoption of inclusive digital services. 

3.3. Determinants of Digital Development 

To identify the key drivers of digital development, the study applied an ordinary least squares 

(OLS) estimation method. The results indicate that access to electricity, ICT goods imports, mobile 

cellular subscriptions, and ICT goods exports have a statistically significant positive impact on digital 

development. In contrast, fixed telephone subscriptions and reliance on renewable energy sources 

are negatively associated with digital progress. As presented in Table 2, a one-unit increase in ICT 

goods imports is associated with a 0.059–0.333-unit rise in the digital development index, depending 

on the model specification. Similarly, mobile cellular subscriptions contribute an estimated 0.018 unit 

increase per additional subscription per 100 inhabitants. Electricity availability appears to support 

digital advancement, with a 0.024-unit rise in the development index linked to each unit increase in 

access. By contrast, a greater use of fixed telephone lines and a higher share of renewable energy 

consumption are correlated with declines of 0.823 and 0.125 units, respectively. These results 

highlight the importance of investing in infrastructure and technologies that are tailored to local 

realities, as one-size-fits-all approaches are unlikely to support meaningful digital progress. 
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Table 2. Principal factors affecting Ethiopia’s digital development index (OLS estimation output). 

Variables Coeff. St. dev. t P-value 

Fixed broadband subscription (per 100 

inhabitants) 

0.315 0.541 0.58 0.570 

Fixed telephone subscription (per 100 

inhabitants) 

-0.823 0.280 -2.94 0.010 

ICT good import (% of all goods import) 0.059 0.030 1.96 0.068 

Mobile cellular subscription (per 100 

inhabitants) 

0.018 0.009 1.94 0.071 

ICT good export (% of all goods export) 0.333 0.099 3.35 0.004 

Access to electricity (% of population) 0.024 0.010 2.35 0.033 

Renewable energy consumption (% of 

total energy) 

-0.125 0.056 -2.22 0.042 

Constant 10.643 5.367 1.98 0.066 

Dependent variable: Digital development index                    R2 = 0.9732                 

R2adj = 0.9607                  

P > F =0.000                                             Significance levels: (1%), (5%) and (10%) 

Source: Author’s estimation. 

Table 2 presents the regression results, identifying the factors most closely associated with 

digital development in Ethiopia. The analysis suggests that greater involvement in ICT trade, through 

both imports and exports, along with higher mobile phone usage and better access to electricity, are 

all associated with improved digital performance. On the other hand, increased reliance on fixed 

telephone lines and renewable energy appears to have a negative relationship with digital progress, 

possibly reflecting outdated infrastructure or challenges during transitional phases. These patterns 

indicate areas where targeted investments in infrastructure and appropriate technologies could help 

enhance the country’s digital capacity. The model provides empirical evidence for targeted policy 

interventions designed to enhance digital capacity through infrastructure development and 

technology adoption. 

4. Discussion 

Access to social and administrative services is severely hindered by limited transportation 

connections [4], while road coverage and quality remain major concerns for African nations [9]. 

Ethiopia's varied topography, which includes steep areas and rocky landscapes, makes building more 

challenging and expensive, presenting significant engineering issues. Despite Ethiopia's efforts to 

improve its road systems, their condition remains below average globally, except for air transport. 

The quality and effectiveness of road projects are impacted not just by a lack of funding for road 

development but also by a lack of qualified engineers, technicians, and construction workers. 

Ethiopia's larger initiatives to update its logistical infrastructure, cut expenses, and boost the 

competitiveness of its road transport industry include the adoption of digital technologies. With the 

help of government programs, business sector investment, and technology developments, the 

adoption rate is steadily rising. Ethiopian road transportation is responding to this by implementing 

GPS and fleet monitoring systems, digital payment and e-transaction platforms, driver and customer 

mobile applications, warehouses, and inventory management software. 

Through its cargo services, Ethiopian Airlines is a highly strategic airline that plays a crucial role 

in the logistics and transportation of both people and goods. The number of passengers using the 

airlines and overseas departures, as well as the amount of freight transported in millions of tons, have 

all increased significantly [6]. Being the first significant and well-known airline in Africa, Ethiopian 

air travel is of a quality that surpasses the international standard. Ethiopian air transport utilizes a 

range of digital logistics systems, including sophisticated cargo management tools that enable real-

time tracking, booking, and documentation of freight shipments. Among the technical solutions that 
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improve this industry's performance are automated booking and ticketing platforms, supply chain 

management software, and electronic data interchange. 

The Ethiopian railway is a vital component of the nation's logistical and transportation 

infrastructure, supporting its economy and trade. The system is improving, with an emphasis on 

updating the existing infrastructure and constructing new lines to reduce freight travel times and 

enhance port accessibility significantly. Noise reduction, water resource management during 

construction and operation, skilled labour prices, project integration management, and land 

topography [36] are still problems. Several digital solutions are employed to enhance efficiency, 

safety, and dependability, including digital signalling and an integrated fuel supply system. Through 

the reduction of delivery times and logistical costs, a rail project that includes a new electric railway 

is expected to enhance the nation's foreign trade significantly. 

The country is investing in a dry port to compensate for the lack of a seaport. Although it might 

be improved by expanding ICT infrastructures, training human resources, and reevaluating the cost 

of service and reliability, it is now operating at a restricted capacity [37]. Ethiopia's performance in 

port and railroad development lags behind the global average, despite some promising 

developments. However, it is believed that these industries will operate more effectively if they 

implement the current digital efforts. 

The digital development of Ethiopia is an important factor contributing to improving the 

functionality and productivity of its logistics networks in terms of social economics and economic 

sociology [26], which shows parallels with other countries experiencing socio-economic pressures 

due to climate change [38] and the transformation of transport and communication solutions of 

national and international importance [39–42]. The government's decision to liberalize Ethio Telecom 

has been instrumental in expanding digital access nationwide. Complementing this, the national ICT 

policy emphasizes the integration of digital technologies across priority sectors, including 

agriculture, through the development of customized information systems and applications tailored 

to sectoral needs. 

Given that agriculture remains the primary source of livelihood for a significant portion of the 

population, the government's commitment to digital transformation in this sector is evident through 

various initiatives. One such example is the Agriculture Commercialization Clusters program, which 

has introduced an e-marketing platform that connects consumers directly with local producers 

[43,44]. Real-time commodity pricing is also made available via digital boards operated by the 

Ethiopian Commodity Exchange Commission. Additional efforts include the National Market 

Information System, which aggregates crop data for stakeholders, and the EthioSIS initiative, focused 

on geospatial soil mapping and database development for smallholder farmers. 

The private sector is increasingly contributing to the digitalization of rural areas, contributing to the 

development of transnational transport hubs [20]. Digital Green's FarmStack platform delivers advisory 

content on weather, soil, and market dynamics. Similarly, Yerras Gebeya facilitates livestock trade 

through electronic payment systems. Mobile money services – such as M-birr and Telebirr – are 

expanding financial inclusion by enabling payments for utilities and retail purchases. Platforms like 

Awesome Africa further support farmers by offering permaculture training in local languages [45]. 

The regulatory environment has opened up opportunities for new mobile finance providers. In 

2020, Ethio Telecom received support from the National Bank of Ethiopia to allow international 

financial transactions. Safaricom Telecommunications Ethiopia, in collaboration with Green-Solution 

PLC, introduced “Lersha” – a platform offering smallholders integrated access to credit, insurance, 

mechanization, and farm inputs via mobile applications and agent networks [45]. Both Safaricom and 

Ethio Telecom are scaling their infrastructure through partnerships with firms like Ericsson, ZTE, 

and Huawei. Ethio Telecom has also launched the five-year Ethiopian Digital ID initiative (Fayda), aimed at 

enhancing economic opportunities and improving access to governmental and private sector services. This 

initiative is particularly vital for the most vulnerable groups while simultaneously fostering resilience. 

To address infrastructural bottlenecks in last-mile logistics, the Ethiopian government is 

promoting rural electrification, the adoption of renewable energy, and community-based delivery 
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models. Innovative approaches, including drone-based medical deliveries, mobile clinics, and solar-

powered kiosks for electricity and internet, are being piloted in underserved areas. However, 

significant gaps remain, particularly in the cold chain infrastructure required for the safe distribution 

of perishable goods such as fresh produce and pharmaceuticals. Investment in both centralized and 

decentralized cold storage facilities, including reefer container services, is necessary. While dry ports 

are emerging across the country [46], their operational efficiency depends on sufficient private sector 

engagement and the deployment of integrated warehousing systems with temperature control 

capabilities. 

5. Conclusion and Recommendations 

This research explored the intersection of quality of transport infrastructures, digital 

infrastructures, institutional readiness, and agricultural logistics in the Ethiopian setting. The 

introductory section outlined transportation infrastructure, including the quality of roads, air 

transport, railroads, and ports, while exploring underdeveloped highway, railroad, and port 

facilities, particularly in terms of quality. The section also highlighted digital transformation as a key 

pathway toward economic modernization, while also noting the limited integration of digital 

logistics within the agricultural sector. The methodological approach combined ordinary least 

squares (OLS) regression with principal component analysis to evaluate both infrastructural capacity 

and the factors driving digital advancement. Findings from the analysis highlighted ICT trade, 

mobile connectivity, and electricity access as major enablers, while outdated systems and limited 

effectiveness of renewable energy emerged as persistent barriers. 

What distinguishes this study is its integrated perspective: It combines descriptive statistical and 

content analyses of different dimensions (roads, air, railroads, and ports) of logistics and 

transportation infrastructures to assess their quality and digital adoption. While roads, railroads, and 

ports are expanding with limited quality, Ethiopian air transport outperforms the global average in 

terms of quality and adopts various advanced digital logistics technologies. The Ethiopian 

transportation and logistics sector is currently implementing digital solutions, including electronic 

data exchange and e-transactions, supply chain management software, and automated booking and 

ticketing platforms. The study also combines macro-level statistical analysis with sector-specific case 

insights into how digital tools are being adopted in Ethiopian agriculture. By combining statistical 

analysis with sector-specific insights, the study provides a comprehensive understanding of digital 

readiness and the practical applications of logistics technologies. Tools such as e-commerce 

platforms, mobile advisory services, and digital financial solutions are gradually improving 

connectivity and operational efficiency in rural settings. Ethiopia, a country rarely explored in digital 

logistics research, offers a unique context for addressing evidence gaps and formulating targeted 

policy measures to support sustainable digital growth in low-income economies. 

The research assessed Ethiopia’s digital development landscape, identifying its core drivers and 

evaluating how logistics tools are applied within agriculture. Although improvements have been 

made in infrastructure, particularly in expanding mobile networks and electricity access, overall 

digital integration remains limited. The analysis shows that electricity availability, trade in ICT 

products, and mobile subscription growth are among the most influential contributors to digital 

advancement. Conversely, reliance on fixed telephone lines and renewable energy sources had a 

negative impact on digital progress. 

Within the framework of digital logistics, the agricultural sector has initiated various digital 

tools and services, including e-marketing, digital finance, real-time market information, and 

platforms for soil and product management. These efforts signal a strong governmental commitment, 

but their sustainability depends on continued infrastructure development. To ensure long-term 

success, further investment in digital foundations is essential. 

Policymakers and practitioners should also monitor emerging technologies, such as blockchain 

and the Internet of Things, which offer transformative potential for the transport and logistics sector. 

Future studies are encouraged to conduct more in-depth field-level assessments better to understand 
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the responsiveness of stakeholders to digital interventions, as current data may not fully capture on-

the-ground realities. 
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