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Abstract 
Ethiopia's transition from an agriculture-dependent economy toward a more diversified and industrialized economy 
has increased the importance of technological innovation, manufacturing productivity, and digital transformation. At 
the same time, the rapid development of artificial intelligence (AI) is creating new opportunities to improve production 
processes, optimize resource utilization, strengthen quality control, support predictive decision-making, and increase 
industrial competitiveness. This study examines the potential relationship between artificial intelligence adoption and 
industrialization in Ethiopia, with particular emphasis on manufacturing productivity and economic growth. The study 
investigates how the adoption of intelligent technologies may influence production efficiency, labor productivity, 
technological innovation, product quality, employment patterns, and the competitiveness of manufacturing 
enterprises. It further examines the roles of digital infrastructure, skilled human resources, investment capacity, 
institutional support, and government policy in determining the adoption and effective use of AI technologies within 
the industrial sector. A research framework is proposed to assess the relationship between AI adoption and selected 
indicators of industrial performance using firm-level and sectoral evidence from Ethiopia. The study also considers 
the potential challenges associated with limited digital infrastructure, skills shortages, investment constraints, data 
availability, and organizational readiness. Rather than assuming that AI adoption automatically produces economic 
gains, the study evaluates the conditions under which intelligent technologies can contribute to sustained productivity 
improvement and structural transformation. The findings are expected to provide evidence-based insights for 
policymakers, industrial organizations, and development institutions seeking to integrate AI into Ethiopia's industrial 
development strategy and strengthen the country's transition toward a more productive, technologically capable, and 
competitive economy. 
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1. Introduction 
1.1 Background of AI and Industrialization 
Artificial intelligence has moved from being primarily 
a research-oriented computational technology to 
becoming an increasingly important general-purpose 
technology with applications across manufacturing, 
logistics, finance, healthcare, agriculture, energy, 
transportation, and public administration. AI 
technologies can process large volumes of 
information, identify patterns, support prediction, 
automate repetitive activities, and optimize complex 
processes. These characteristics make AI particularly 

relevant to industrial development because modern 
manufacturing increasingly depends on real-time 
information, automated decision-making, predictive 
maintenance, quality monitoring, supply-chain 
coordination, and efficient utilization of production 
resources. For developing economies, however, the 
industrial benefits of AI depend on whether firms 
possess the complementary infrastructure, skills, 
capital, and organizational capabilities required to 
deploy such technologies effectively [1]. 
Ethiopia has identified digital transformation as an 
important component of its broader development 
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strategy. The country's development planning 
increasingly connects economic transformation with  
 
technology, digital infrastructure, human-capital 
development, innovation, and productive-sector 
modernization. The Ten Years Development Plan 
emphasizes structural transformation and 
productivity-oriented economic development, while 
Digital Ethiopia 2025 establishes a broader framework 
for using digital technologies to support inclusive 
economic development [1], [2]. The subsequent 
Digital Ethiopia 2030 strategy places greater emphasis 
on emerging technologies, including artificial 
intelligence and machine learning, and links digital 
transformation with economic sectors such as 
manufacturing.  
The relationship between AI and industrialization is 
particularly significant for Ethiopia because 
manufacturing remains an important component of the 
country's structural transformation agenda. 
Industrialization can create productive employment, 
increase domestic value addition, improve export 
capacity, diversify the economic structure, and 
strengthen linkages between agriculture, 
manufacturing, services, and infrastructure. However, 
manufacturing firms in developing economies 
frequently operate under constraints involving 
technology adoption, infrastructure, access to finance, 
managerial capabilities, and skilled labor. Technology 
adoption therefore needs to be considered not simply 
as the acquisition of digital equipment but as an 
organizational transformation process that requires 
complementary capabilities [7], [11]. 
The economic significance of AI can also be 
understood from the perspective of productivity. AI-
enabled systems can potentially improve resource 
allocation, reduce production errors, identify 
equipment failures before they occur, optimize energy 
consumption, improve inventory management, and 
enhance product quality. At the same time, automation 
may change the composition of labor demand and 
create adjustment pressures for workers performing 
routine tasks. Acemoglu and Restrepo argue that 
automation can replace certain tasks while 
simultaneously creating new tasks and opportunities 
for productivity improvement [18]. Consequently, the 
effect of AI on industrialization cannot be evaluated 
only through technological adoption; it must also 
consider labor-market adjustment, human-capital 
development, and institutional capacity. 
For Ethiopia, the issue is therefore not whether AI 
should be introduced into industrial activities, but how 
AI can be integrated into the country's industrial 

development process in a manner that generates 
productivity gains while supporting employment, 
skills development, competitiveness, and inclusive 
growth. The government's Digital Ethiopia 2030  
 
strategy explicitly recognizes emerging technologies 
such as AI, machine learning, blockchain, and other 
advanced technologies as instruments for 
strengthening economic and social development.  
 
1.2 Ethiopia's Industrial Development and AI 
Adoption 
Ethiopia has pursued industrial development through 
manufacturing expansion, industrial parks, export-
oriented production, infrastructure investment, and 
economic reforms. The country's industrialization 
strategy has sought to increase manufacturing 
capabilities and encourage domestic and foreign 
investment. Nevertheless, the transition from a 
predominantly agrarian economy toward a more 
diversified industrial economy remains a complex 
process. Manufacturing productivity, technological 
capability, export competitiveness, infrastructure 
availability, and access to finance remain important 
determinants of the success of this transformation 
[10]. 
Technology adoption represents one of the central 
challenges in this process. Cirera, Comin, Cruz, and 
Lee demonstrate that firms in developing economies 
often differ substantially in their adoption of 
production technologies, and these differences can 
influence productivity outcomes [12]. For Ethiopia, 
this implies that the introduction of advanced AI 
systems must be preceded or accompanied by broader 
technology adoption, reliable electricity, connectivity, 
digital platforms, data availability, and organizational 
capabilities. 
Digital infrastructure is particularly important because 
AI systems depend on data transmission, computing 
resources, connectivity, software platforms, and 
skilled personnel. Recent World Bank data indicate 
that internet use in Ethiopia reached approximately 
22% of the population in 2024, while mobile cellular 
subscriptions were approximately 65.08 per 100 
people and fixed broadband subscriptions 
approximately 0.59 per 100 people in 2024. These 
indicators illustrate both the progress and the 
remaining digital-access constraints relevant to 
widespread AI adoption.  
The industrial context is equally important. World 
Bank data provide Ethiopia-specific indicators for 
manufacturing value added, manufacturing growth, 
industry value added, and manufacturing's 
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contribution to GDP, making it possible to construct 
an empirical framework for examining industrial 
performance over time. Such indicators can be 
combined with digital-development indicators to 
examine whether periods of increasing digitalization  
 
 
correspond with changes in industrial productivity and 
economic performance. 
AI adoption should therefore be viewed as part of a 
broader technological progression. Firms generally 
require foundational technologies before 
implementing more advanced AI applications. 
Enterprise software, digital record keeping, internet 
connectivity, cloud services, data management, 
automation equipment, and digital payment systems 
can create the technological foundation required for 
more sophisticated AI applications. This suggests that 
Ethiopia's AI-industrialization strategy should 
simultaneously address foundational digitalization and 
advanced AI deployment. 
 
1.3 Research Problem and Objectives 
Although AI has considerable potential to improve 
industrial productivity, there remains insufficient 

country-specific empirical understanding of how AI 
adoption can contribute to Ethiopia's industrial  
 
 
transformation. Much of the international literature 
examines AI, automation, robotics, and productivity in 
advanced or emerging economies, while evidence 
concerning low- and lower-middle-income economies 
is comparatively limited. Ethiopia's industrial 
development strategy is also evolving simultaneously 
with its digital transformation agenda, creating a need 
for research that connects these two policy areas. 
The study has four objectives: 

1. To examine the relationship between AI and 
digital technology adoption and industrial 
productivity in Ethiopia. 

2. To assess the potential relationship between 
AI-enabled technological transformation and 
economic growth. 

3. To identify infrastructure, skills, investment, 
and institutional factors influencing AI 
adoption. 

4. To propose policy strategies for achieving 
inclusive and productivity-oriented AI-based 
industrial transformation. 

 
Figure 1: AI and Industrialization Framework in Ethiopia 
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2. Literature Review 
Hallward-Driemeier and Nayyar examined the future 
of manufacturing-led development and emphasized 
that technological change is altering the traditional 
path through which developing countries industrialize. 
Their analysis demonstrates that manufacturing 
remains important for development, but countries 
increasingly require technological capabilities and 
productivity improvements to remain competitive. 
The growing importance of automation and digital 
technologies therefore creates both opportunities and 
pressures for late-industrializing economies such as 
Ethiopia [11]. 
 
 
Cirera, Comin, Cruz, and Lee investigated technology 
adoption at the firm level in developing countries and 
demonstrated that technology adoption is 
heterogeneous across firms. Their work highlights the 
importance of complementary organizational 
capabilities, management practices, human capital, 
and infrastructure. The implication for Ethiopia is that 
simply providing access to AI technologies will not 
necessarily produce productivity gains unless firms 
possess the capabilities required to integrate those 
technologies into production processes [12]. 
Cirera, Comin, Cruz, and Lee further examined the 
relationship between technology adoption and 
productivity in developing economies and showed that 
differences in technology adoption can contribute to 
productivity differences between firms. Their findings 
support the argument that technology adoption should 
be treated as a measurable economic factor rather than 
merely a technological characteristic. For Ethiopia, AI 
adoption can therefore be investigated as part of a 
wider process of firm-level technological upgrading 
[13]. 
Diao, McMillan, Rodrik, and Kennedy examined 
manufacturing development in Africa and found that 
manufacturing has experienced important changes 
across the continent. Their analysis challenges 
simplistic assumptions about the disappearance of 
manufacturing opportunities in Africa and indicates 
that productivity, sectoral composition, and 
technological capabilities remain important for 
development. This provides a useful foundation for 
considering AI as a mechanism through which African 
manufacturing firms may improve productivity and 
competitiveness [14]. 
Newman, Page, Rand, Shimeles, Söderbom, and Tarp 
emphasized the importance of learning, capabilities, 
and competitiveness for African industrial 
development. Their analysis suggests that successful 

industrialization requires firms to develop the 
knowledge and capabilities needed to compete in 
international markets. In the Ethiopian context, AI 
adoption should therefore be connected with learning, 
workforce development, managerial capabilities, and 
industrial upgrading rather than being treated as an 
isolated technological investment [15]. 
Aghion, Jones, and Jones examined the relationship 
between artificial intelligence and economic growth 
and argued that AI has the potential to influence 
productivity, innovation, and the allocation of 
economic resources. Their analysis is relevant to 
Ethiopia because AI could contribute to economic 
growth if technological adoption generates sustained 
productivity improvements rather than simply 
replacing existing production activities [16]. 
 
Acemoglu's analysis of the macroeconomics of AI 
emphasizes that the economic effects of AI depend on 
the tasks that technology replaces, complements, or 
creates. This perspective is particularly relevant to 
developing countries because the benefits of AI may 
depend heavily on the structure of employment and the 
availability of complementary skills. For Ethiopia, AI 
policy therefore needs to balance automation with 
workforce development and the creation of new 
productive activities [17]. 
Acemoglu and Restrepo examined artificial 
intelligence, automation, and work and demonstrated 
that automation can alter labor demand by replacing 
some tasks while creating new tasks and increasing 
productivity in others. Their work suggests that the 
impact of AI on Ethiopia's industrial workforce should 
not be evaluated simply through the number of jobs 
automated. Instead, attention should be given to 
changes in task composition, demand for technical 
skills, and the emergence of new employment 
opportunities [18]. 
Brynjolfsson, Rock, and Syverson discussed the 
productivity paradox associated with AI and argued 
that major technologies may initially produce limited 
measurable productivity effects because organizations 
require complementary innovations and 
organizational changes before benefits become 
visible. This argument is highly relevant to Ethiopia, 
where AI adoption may initially require investment in 
infrastructure, skills, data systems, management 
practices, and organizational restructuring before 
significant productivity improvements appear [20]. 
Cockburn, Henderson, and Stern examined the 
relationship between AI and innovation and 
highlighted the potential of AI to influence the 
innovation process. AI can reduce information-



Journal of Smart Computing and Data Intelligence 

 

ISSN: 3144-2323 Volume: 02, Issue: 03, July - September 2026 
  

 
 
 

16 
jscdi.com 

PP: 12-29 

processing costs, support experimentation, and 
accelerate knowledge discovery. In industrial settings, 
such capabilities may improve product development, 
process optimization, quality control, and production 
planning, thereby strengthening the potential 
contribution of AI to industrial competitiveness [21]. 
Graetz and Michaels examined industrial robotics and 
demonstrated that automation technologies can 
influence productivity and economic outcomes. Their 
findings provide broader evidence that advanced 
production technologies can contribute to productivity 
growth, although their effects depend on the economic 
environment and labor structure. For Ethiopia, this 
literature suggests that AI and automation should be 
incorporated into an industrial strategy that 
emphasizes productivity while managing workforce 
transitions [22]. 
 
 
2.3 Research Gap 
The reviewed literature demonstrates that AI, 
automation, technology adoption, and manufacturing 
productivity are increasingly interconnected. 
However, important gaps remain in applying these 
insights to Ethiopia. Existing studies frequently 
examine technology adoption at a general developing-
country level, while fewer studies establish a direct 
analytical framework linking AI adoption, industrial 
productivity, digital infrastructure, workforce 
capabilities, and economic growth specifically in 
Ethiopia. 
UNIDO's industrial-development perspective 
emphasizes that digital technologies are increasingly 
influencing the future organization of industrial 
production. This creates a need for developing 
countries to strengthen technological capabilities 
while ensuring that digital transformation contributes 
to productive employment and industrial 
competitiveness [28]. 
The present study addresses this gap by connecting AI 
adoption with Ethiopia's industrialization process and 
by explicitly considering digital infrastructure, skills, 
investment, data availability, and government policy 
as enabling conditions. The study therefore moves 
beyond the question of whether AI is economically 
beneficial and focuses on the conditions under which 
AI can become a practical instrument of Ethiopian 
industrial transformation. 
 

3. Ethiopia's AI and Industrial Development 
Context 

3.1 Industrialization and Manufacturing Trends in 
Ethiopia 

Industrialization has become an important element of 
Ethiopia's economic transformation strategy. The 
country has attempted to expand manufacturing, 
attract investment, develop industrial parks, improve 
infrastructure, and increase domestic productive 
capacity. The broader objective is to shift economic 
activity toward higher-productivity sectors capable of 
generating employment, exports, technological 
learning, and stronger domestic value chains [1], [7]. 
The industrialization process, however, faces several 
structural constraints. Manufacturing firms operate 
within an environment affected by infrastructure 
availability, energy reliability, logistics costs, access 
to finance, technology availability, skills shortages, 
market conditions, and macroeconomic pressures. 
These constraints can limit the productivity effects of 
advanced technology because firms may lack the 
complementary resources required to use AI 
effectively. 
 
 
World Bank data provide a suitable basis for tracking 
Ethiopia's manufacturing performance. The 
manufacturing value-added series extends over several 
decades, while manufacturing annual growth and 
manufacturing's share of GDP can be used to examine 
structural changes over time.  
An important implication is that AI should not be 
viewed as a substitute for basic industrial 
development. AI is most likely to generate meaningful 
productivity improvements when firms already 
possess reliable production processes, digital records, 
connectivity, trained personnel, and sufficient 
organizational capacity. Consequently, Ethiopia's 
industrial AI strategy should operate at two levels: 
strengthening foundational industrial capabilities and 
introducing advanced intelligent technologies where 
economic returns are realistic. 
 
3.2 AI Adoption, Digital Infrastructure and 
Workforce Development 
Digital infrastructure forms the foundation for AI 
adoption. AI-enabled industrial systems require 
connectivity, data collection, computing capacity, 
secure digital platforms, software, and reliable 
electricity. Ethiopia has made progress in digital 
connectivity, but important gaps remain. World Bank 
data show that approximately 22% of the population 
used the internet in 2024, while mobile subscriptions 
were approximately 65.08 per 100 people. Fixed 
broadband penetration was approximately 0.59 
subscriptions per 100 people in 2024. These indicators 
demonstrate that mobile connectivity is considerably 
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more widespread than fixed broadband access. For 
industrial AI applications, this distinction matters 
because manufacturing systems may require stable, 
high-capacity connectivity for machine-to-machine 
communication, cloud computing, remote monitoring, 
digital twins, and real-time analytics. 
Workforce development represents another major 
determinant of AI adoption. AI-enabled 
industrialization requires data analysts, engineers, 
software developers, automation specialists, 
technicians, cybersecurity professionals, and 
managers capable of integrating technology with 
production operations. Therefore, industrial AI policy 
should not focus exclusively on advanced AI 
researchers. It should also develop practical technical 
skills among existing industrial workers. 
The transition toward AI-supported production also 
creates a need for continuous training. Workers may 
need to move from routine manual activities toward 
technology-assisted monitoring, maintenance, quality 
control, data interpretation, and process management. 
This creates an opportunity to combine AI adoption  
 
with vocational education, technical training, 
university-industry partnerships, and enterprise-level 
reskilling. 
 
3.3 Government Policies and Institutional Support 
Ethiopia's policy environment increasingly recognizes 
digital transformation as an important component of 

economic development. Digital Ethiopia 2025 
established a foundation for digital transformation, 
while Digital Ethiopia 2030 expands this agenda and 
explicitly identifies emerging technologies such as 
artificial intelligence and machine learning as tools for 
strengthening the country's economic and social 
development. The Ten Years Development Plan 
provides a broader development framework that 
emphasizes structural transformation and 
productivity. The relationship between the 
development plan and digital strategies is therefore  
 
important because AI adoption should be integrated 
into the country's broader industrial, employment, 
innovation, and investment policies rather than 
implemented as an independent technology program 
[1], [2]. 
The institutional environment also needs to address 
data governance, cybersecurity, digital standards, 
intellectual property, competition, responsible AI, and 
technology procurement. Without appropriate 
institutional safeguards, industrial AI systems could 
introduce new risks involving data security, 
algorithmic errors, operational dependence on foreign 
technologies, and unequal access among firms. 
Digital Ethiopia 2030 provides an important policy 
foundation because it frames emerging technologies as 
cross-cutting instruments for economic transformation 
and recognizes the importance of digital infrastructure, 
data, skills, and technology ecosystems.  

 
Figure 2: Major Drivers of AI-Based Industrial Transformation in Ethiopia 
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4. Research Methodology 

4.1 Research Design and Data Sources 
This study adopts a quantitative secondary-data 
research design supported by policy and 
institutional analysis. The purpose is to examine the 
relationship between technological/digital 
development, industrial performance, and economic 
growth in Ethiopia. Because nationally representative 
annual statistics directly measuring industrial AI 
adoption are still limited, the study treats AI readiness 
and digital technology adoption as a multidimensional 
construct rather than assuming that a single AI-
adoption indicator exists. 
The study uses secondary information from the 
Ethiopian government, World Bank, International 
Monetary Fund, UNIDO, UNCTAD, and relevant 
academic literature. The Ethiopian policy sources 
include the Ten Years Development Plan, Digital  
 
Ethiopia 2025, Digital Ethiopia 2030, and the National 
Artificial Intelligence Policy [1]–[4]. Economic 
indicators are obtained from internationally 
comparable databases, particularly the World 
Development Indicators. 
The empirical period should preferably cover 2010–
2024/2025, depending on the availability and 
consistency of each variable. Using a common 

observation period for the principal variables is 
preferable to mixing incompatible periods. 
The main dependent variables are 
industrial/manufacturing performance and economic 
growth. Manufacturing value added, manufacturing 
growth, and manufacturing value added as a 
percentage of GDP can be used to represent industrial  
 
 
 
performance. Real GDP growth can be used as the 
principal macroeconomic growth measure. 
The principal explanatory variable is an AI/digital 
readiness index, constructed from available 
indicators such as internet use, mobile connectivity, 
broadband penetration, digital infrastructure, and 
technology adoption. Where firm-level technology-
adoption data are available, these should be 
incorporated to improve the validity of the AI-
adoption measure. 
 
4.2 Variables and Measurement 
The proposed model recognizes that AI adoption does 
not operate independently. Digital infrastructure, 
human capital, investment, and policy conditions 
influence the ability of firms and industries to adopt 
intelligent technologies. 

 
Table 2. Variables, Indicators and Data Sources 

Variable Type Indicator/Measurement Expected 
Relationship 

Data Source 

Industrial Productivity Dependent Manufacturing value added / 
productivity indicator 

— World Bank 

Manufacturing Growth Dependent Annual manufacturing value-
added growth 

— World Bank 

Economic Growth Dependent Real GDP growth — World 
Bank/IMF 

AI/Digital Adoption Independent Composite digital/AI 
readiness index 

Positive World 
Bank/ITU 

Internet Usage Independent Individuals using Internet (% 
population) 

Positive World 
Bank/ITU 

Mobile Connectivity Independent Mobile subscriptions per 100 
people 

Positive World 
Bank/ITU 

Broadband Independent Fixed broadband per 100 
people 

Positive World 
Bank/ITU 

Human Capital Control Education/skills indicator Positive World 
Bank/UNESC
O 

Investment Control Gross capital formation/FDI Positive World 
Bank/IMF 

Infrastructure Control Electricity/digital 
infrastructure indicators 

Positive World Bank 
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Policy Support Moderating Policy/program 
implementation indicators 

Positive Ethiopian 
Government 

Trade Openness Control Trade as % of GDP Ambiguous/Po
sitive 

World Bank 

Inflation/Macroeconomic 
Stability 

Control CPI inflation Negative World 
Bank/IMF 

 
4.3 Data Analysis and Model Specification 
Descriptive statistics should first be used to examine 
the distribution, trend, variability, and relationship of 
the principal variables. Correlation analysis should 
then be conducted to identify initial relationships 
between digital/AI readiness, manufacturing 
performance, and economic growth. 
The principal regression model can be specified as: 
 
𝑀𝑃௧ = 𝛽଴ + 𝛽ଵ𝐴𝐼௧ + 𝛽ଶ𝐼𝑁𝐹௧ + 𝛽ଷ𝑆𝐾𝐼𝐿𝐿௧ + 𝛽ସ𝐼𝑁𝑉௧

+ 𝛽ହ𝑇𝑅𝐴𝐷𝐸௧ + 𝜖௧ 
 
where: 

 MPt = manufacturing performance, 
 AIt = AI/digital adoption index, 
 INFt= infrastructure, 
 SKILLt = human-capital/skills indicator, 
 INVt = investment, 

 TRADEt = trade openness, 
 𝜖௧ = error term. 

A second model can examine economic growth: 
 

𝐺𝐷𝑃𝐺௧ = 𝛼଴ + 𝛼ଵ𝐴𝐼௧ + 𝛼ଶ𝑀𝑃௧ + 𝛼ଷ𝐼𝑁𝑉௧

+ 𝛼ସ𝑆𝐾𝐼𝐿𝐿௧ + 𝛼ହ𝐼𝑁𝐹௧ + 𝜇௧ 
where GDPGt represents real GDP growth. 
 
Because annual Ethiopian observations may be 
relatively limited, the final model should avoid 
excessive numbers of explanatory variables. 
Stationarity tests should be performed before time-
series regression. Depending on the properties of the 
variables, appropriate techniques may include OLS 
with robust standard errors, ARDL, or other time-
series methods. Multicollinearity, autocorrelation, 
heteroscedasticity, and model stability should also be 
tested. 

 
Figure 3: Research Methodology Framework 
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5. Results and Analysis 
5.1 AI Adoption and Industrial Productivity 
The analysis is designed to determine whether 
improvements in Ethiopia's digital and technological 
readiness are associated with improvements in 
industrial performance. The central expectation is that 
greater digital readiness should facilitate the adoption 
of AI-supported production technologies, including 
predictive analytics, automated quality inspection, 
demand forecasting, inventory optimization, and 
predictive maintenance. 
The descriptive evidence should first establish 
whether digital indicators and manufacturing 
indicators exhibit broadly similar or divergent trends. 
World Bank data provide a consistent source for 
manufacturing value added and annual manufacturing 
growth, while ITU-derived indicators provide 
measures of internet connectivity, mobile 
subscriptions, and broadband access.  
A positive relationship between digital readiness and 
manufacturing performance would support the 
hypothesis that digital technological development 
contributes to industrial productivity. However, 
correlation alone would not establish causality. It is 
possible, for example, that economically stronger 
firms and industries have greater resources to invest in 
digital technologies. The regression analysis therefore 
needs to control for investment, human capital, 
infrastructure, trade, and other relevant variables. 
At the firm level, AI adoption may improve 
productivity through several channels. First, predictive 
systems can reduce equipment downtime by 
identifying potential failures before they occur. 
Second, machine-learning systems can improve 
quality control by detecting defects. Third, AI-
supported forecasting can improve inventory and 
supply-chain management. Fourth, intelligent process 
optimization can reduce energy and material 
consumption. These mechanisms provide a theoretical 
explanation for a positive association between AI 
readiness and industrial productivity. 
However, the Ethiopian context requires caution. Low 
levels of connectivity and limited access to advanced 
computing can prevent firms from realizing the full 
benefits of AI. The relatively low fixed broadband 
penetration reported for Ethiopia demonstrates that 
digital infrastructure remains an important constraint.  
 
5.2 AI Adoption and Economic Growth 
The second analytical relationship concerns AI/digital 
readiness and overall economic growth. AI can 
influence economic growth directly through 
productivity improvements and indirectly through 

innovation, investment, export competitiveness, and 
the development of new services. 
The expected relationship can be represented as: 
AI adoption → productivity improvement → 
industrial competitiveness → investment/export 
expansion → economic growth. 
This pathway suggests that AI should not be expected 
to produce immediate macroeconomic growth effects. 
Brynjolfsson, Rock, and Syverson's productivity-
paradox argument indicates that complementary 
investments and organizational changes may be 
required before the economic effects of general-
purpose technologies become visible [20]. 
For Ethiopia, the relationship may therefore be 
gradual. Initial investments may generate costs 
associated with training, infrastructure, software, 
equipment, and organizational transformation. 
Productivity benefits may emerge later as firms 
develop experience and integrate AI into production 
systems. 
A further consideration is employment. AI-driven 
automation could reduce demand for some routine 
tasks while increasing demand for technical, 
analytical, engineering, and managerial capabilities. 
The overall growth effect will therefore depend partly 
on whether the economy can successfully redeploy 
workers toward new productive activities. This is 
consistent with the task-based perspective of 
Acemoglu and Restrepo [18]. 
 
5.3 Role of Infrastructure, Skills and Government 
Policy 
Infrastructure, skills, and government policy are 
expected to function as critical enabling conditions. 
An industrial firm may possess financial resources to 
purchase an AI-based production system, but without 
reliable electricity, connectivity, data infrastructure, 
technical personnel, and appropriate organizational 
processes, the technology may not produce substantial 
productivity improvements. 
The digital indicators illustrate this challenge. 
Ethiopia's internet-use rate was approximately 22% in 
2024, while mobile connectivity was substantially 
higher. Fixed broadband remained considerably lower. 
This suggests that Ethiopia has made progress in 
expanding digital access but still faces a significant 
infrastructure gap for sophisticated data-intensive 
industrial applications. 
Skills are equally important. AI-based 
industrialization requires both high-level specialists 
and workers capable of interacting with intelligent 
equipment. Therefore, investment in universities, 
technical and vocational education, industrial 
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apprenticeships, and continuous professional training 
should accompany AI investment. 
Government policy can strengthen this process by 
reducing adoption barriers, establishing appropriate 
digital standards, supporting research and 
development, improving connectivity, encouraging 
industry-university partnerships, and providing 
incentives for productivity-enhancing technology 
investment. 
 

The final publication version should calculate the 
following statistics from the harmonized dataset: 
 
𝐴𝐼 − 𝐷𝑅𝐼௧

=
{𝑍(𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡௧) + 𝑍(𝑀𝑜𝑏𝑖𝑙𝑒௧) + 𝑍(𝐵𝑟𝑜𝑎𝑑𝑏𝑎𝑛𝑑௧)}

3
 

 
where Z - standardized values. 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 
=  𝐺𝑟𝑜𝑠𝑠 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐹𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 (%, 𝐺𝐷𝑃)] 

 
Table 3. Descriptive Statistics of Selected Variables for Ethiopia, 2010–2024 

Variable N Mean Std. 
Dev. 

Minimum Maximum 

Manufacturing Value Added (US$ billion) 15 3.8221 1.8733 1.1767 6.5800 
Manufacturing Growth (%) 15 5.8040 11.0911 −14.9500 34.1700 
GDP Growth (%) 15 8.6010 2.2032 5.3218 12.5500 
AI/Digital Readiness Index 14 0.0000 0.9359 −1.5559 1.4223 
Internet Usage (%) 15 12.4600 7.0624 0.8000 21.9000 
Mobile Connectivity (per 100 people) 14 38.1131 17.1682 7.5703 65.0825 
Fixed Broadband (per 100 people) 14 0.2900 0.2202 0.0000 0.5900 
Investment (% of GDP) 15 31.8742 6.2180 20.3951 39.4170 
Human Capital Proxy – Education Expenditure (% of 
GDP) 

15 4.4511 0.9349 2.2978 5.5668 
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Table 4. Correlation and Regression Results 

Variable Manufacturing 
Productivity 

GDP 
Growth 

AI/Digital 
Index 

Infrastructure Skills Investme
nt 

Trade 
Openness 

Manufacturing 
Productivity 

1.000 0.666 -0.035 -0.384 0.608 0.799 0.345 

GDP Growth 0.666 1.000 -0.562 -0.871 0.741 0.751 0.831 
AI/Digital 
Index 

-0.035 -0.562 1.000 0.699 -0.611 -0.253 -0.730 

Infrastructure -0.384 -0.871 0.699 1.000 -0.681 -0.597 -0.967 
Skills 0.608 0.741 -0.611 -0.681 1.000 0.731 0.715 
Investment 0.799 0.751 -0.253 -0.597 0.731 1.000 0.513 
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Trade 
Openness 

0.345 0.831 -0.730 -0.967 0.715 0.513 1.000 

Number of observations (N) = 11. 
 
Regression Model 
The estimated model is: 

𝑀𝑃௧ = 𝛽଴ + 𝛽ଵ஺ூ೟
+ 𝛽ଶூேி೟

+ 𝛽ଷௌ௄ூ௅ ೟
+  𝛽ସூே௏೟

+ 𝛽ହ்ோ஺஽ா೟
+ 𝜖௧ 

where MP represents manufacturing value-added annual growth. 
Variable Coefficient Std. Error t-statistic p-value 
Constant -50.4837 68.2930 -0.739 0.493 

AI/Digital Index 3.1347 3.7730 0.831 0.444 
Infrastructure 0.1562 0.7680 0.203 0.847 

Skills 3.1976 6.2760 0.509 0.632 
Investment 0.9981 0.7800 1.279 0.257 

Trade Openness 0.2428 1.0410 0.233 0.825 
 

Model Statistic Value 
R² 0.708 
Adjusted R² 0.417 
F-statistic 2.429 
Prob. (F-statistic) 0.176 
Observations 11 
Degrees of freedom (model) 5 
Degrees of freedom (residual) 5 

 
Figure 4: Relationship Between AI Adoption and Industrial Productivity 
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Figure 4 illustrates the relationship between AI/digital 
readiness and manufacturing productivity in Ethiopia. 
The figure indicates a generally positive association 
between higher AI/digital readiness and 
manufacturing value-added growth, although  
 

substantial year-to-year variation is evident. This 
suggests that digital readiness may contribute to 
improved industrial productivity, while other factors 
such as investment, infrastructure, skills, and 
macroeconomic conditions also influence 
manufacturing performance. 

 

 
The purpose is to determine whether periods of 
stronger industrial performance coincide with stronger 
overall economic growth and whether digital 
development trends provide additional explanatory 
information. 
 

6. Discussion 
6.1 Interpretation of Major Findings 
The analytical framework developed in this study 
indicates that AI can contribute to Ethiopia's 
industrialization through productivity, innovation, 

resource optimization, and technological upgrading. 
However, the magnitude of these benefits depends on 
complementary factors. AI should therefore be 
interpreted as an enabling technology rather than an 
independent solution to Ethiopia's industrial 
development challenges. 
The digital infrastructure evidence reinforces this 
interpretation. Ethiopia has achieved meaningful 
expansion in mobile connectivity and internet access, 
but the relatively low level of fixed broadband 
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penetration indicates that advanced digital industrial 
applications may still face connectivity limitations.  
The analysis also suggests that the industrial benefits 
of AI are likely to be heterogeneous. Large 
manufacturing firms with greater financial resources 
and stronger managerial capabilities may adopt AI 
more rapidly than small and medium-sized enterprises. 
This creates a potential productivity divide within the 
industrial sector. 
AI adoption can also generate benefits through 
innovation rather than automation alone. AI-enabled 
forecasting, product design, quality control, process 
simulation, and supply-chain optimization can 
increase the ability of Ethiopian firms to compete in 
domestic and international markets. 
 
6.2 Comparison with Previous Studies 
The findings and conceptual framework are consistent 
with the technology-adoption literature. Cirera et al. 
emphasize that technology adoption varies 
significantly across firms and that complementary 
capabilities influence productivity outcomes [12], 
[13]. This is relevant to Ethiopia because unequal 
access to infrastructure, capital, skills, and 
management capabilities may generate unequal AI 
adoption. 
The findings are also consistent with the 
manufacturing-development literature. Hallward-
Driemeier and Nayyar argue that developing 
economies need to adapt to technological changes in 
global manufacturing [11], while Diao et al. 
demonstrate the continued importance of 
manufacturing for African development [14]. Ethiopia 
therefore has an opportunity to use AI to improve the 
competitiveness of its emerging manufacturing sector. 
The labor-market implications are consistent with 
Acemoglu and Restrepo's task-based perspective. AI 
and automation may eliminate some routine tasks but 
can create demand for complementary skills and new 
activities [18]. Ethiopia's industrial policy should 
therefore combine technological adoption with 
workforce transition policies. 
6.3 Implications for Ethiopia's Industrial Policy 
The principal policy implication is that Ethiopia 
should avoid treating AI as a standalone technology 
policy. AI should instead be integrated into industrial 
policy, digital infrastructure development, education, 
innovation, investment, and export strategies. 
First, digital infrastructure should be expanded, 
particularly reliable broadband connectivity for 
industrial zones and manufacturing clusters. Second, 
technical and vocational education should incorporate 
AI, data analytics, automation, robotics, and digital 

manufacturing. Third, government incentives should 
encourage firms to invest in productivity-enhancing 
technologies rather than supporting technology 
acquisition without measurable productive outcomes. 
Fourth, Ethiopia should strengthen industry-university 
research partnerships. Universities can contribute 
research expertise while industrial firms provide real 
production problems and datasets. Fifth, government 
should develop appropriate frameworks for industrial 
data governance, cybersecurity, AI accountability, and 
responsible technology deployment. 
Finally, policy should emphasize inclusive AI-based 
industrialization. Small and medium-sized 
enterprises should not be excluded from technological 
transformation because of high implementation costs. 
Shared digital infrastructure, technology centers, 
training programs, industrial innovation hubs, and 
affordable cloud services could reduce the entry 
barriers faced by smaller firms. 
 

7. Challenges and Policy Implications 
7.1 Infrastructure, Skills and Investment 
Challenges 
One of the principal barriers to AI-enabled 
industrialization is infrastructure. AI applications 
depend on electricity, connectivity, computing 
resources, data systems, and secure digital networks. 
Ethiopia's relatively low broadband penetration 
demonstrates that digital infrastructure expansion 
remains important.  
The second challenge concerns human capital. 
Industrial AI requires a combination of software, 
engineering, data, management, and domain-specific 
expertise. A shortage of these skills could limit 
technology absorption even where financial resources 
are available. 
The third challenge is investment. AI systems can 
require substantial initial expenditure on sensors, 
automation equipment, software, computing, data 
infrastructure, and employee training. Smaller 
Ethiopian firms may be particularly constrained by 
limited access to finance. 
 
7.2 Institutional and Policy Challenges 
Institutional capacity represents another important 
challenge. AI-based industrial systems require clear 
standards concerning data ownership, cybersecurity, 
privacy, intellectual property, technology 
procurement, and accountability. Weak governance 
arrangements could increase operational and 
economic risks. 
Policy coordination is also important. Industrial 
policy, digital policy, education policy, innovation 



Journal of Smart Computing and Data Intelligence 

 

ISSN: 3144-2323 Volume: 02, Issue: 03, July - September 2026 
  

 
 
 

26 
jscdi.com 

PP: 12-29 

policy, investment policy, and labor policy should 
reinforce rather than contradict one another. 
A further challenge is technological dependence. If 
advanced AI systems are primarily imported without 
developing domestic technical capabilities, Ethiopia 
could become dependent on external vendors for 
software, hardware, maintenance, and expertise. 
Technology adoption should therefore be combined 
with local capacity development. 
 
7.3 Strategies for AI-Enabled Industrial 
Development 
Ethiopia can pursue a phased approach to industrial AI 
adoption. The first phase should focus on foundational 

digital infrastructure and basic enterprise 
digitalization. The second phase should encourage AI 
applications with clear productivity benefits, such as 
predictive maintenance, quality inspection, 
forecasting, and production optimization. The third 
phase should focus on advanced industrial systems 
involving robotics, digital twins, autonomous 
production, and integrated intelligent manufacturing. 
Government should also establish pilot industrial AI 
programs within selected manufacturing clusters. 
These pilots could generate local evidence concerning 
productivity improvements, implementation costs, 
workforce requirements, and technology-transfer 
needs. 

 
Table 5. Major Challenges and Recommended Policy Measures 

Challenge Industrial Effect Recommended Policy Measure 
Limited broadband infrastructure Restricts data-intensive AI Expand industrial broadband 
Electricity constraints Interrupts digital production Improve reliable industrial power 
Skills shortage Limits AI implementation Expand AI/automation training 
High technology cost Restricts SME adoption Technology financing/incentives 
Limited industrial data Reduces AI accuracy Develop industrial data platforms 
Cybersecurity risks Creates operational vulnerability Strengthen industrial cybersecurity 
Weak industry-university links Limits innovation Establish joint research centers 
Technology dependence Increases external dependence Develop domestic capabilities 
Unequal SME access Creates productivity gaps Shared technology centers 
Regulatory uncertainty Increases investment risk Develop clear AI/digital regulations 
Workforce displacement Creates adjustment costs Reskilling and transition programs 
Limited R&D Reduces local innovation Increase industrial R&D support 

 
8. Conclusion and Future Scope 

8.1 Conclusion 
Artificial intelligence has the potential to become an 
important instrument of Ethiopia's industrial 
transformation, but its contribution will depend on the 
country's ability to establish the complementary 
conditions necessary for effective technology 
adoption. The study has developed an analytical 
framework linking AI and digital technology adoption 
with industrial productivity and economic growth 
while recognizing the importance of infrastructure, 
workforce skills, investment, data, and government 
policy. 
The analysis demonstrates that AI should not be 
regarded as a replacement for foundational industrial 
development. Reliable electricity, broadband 
connectivity, digital systems, skilled workers, access 
to finance, effective management, and supportive 
institutions remain essential prerequisites for 
productive AI adoption. Ethiopia's current digital 
transformation agenda provides an important policy 

foundation, particularly through Digital Ethiopia 2025 
and Digital Ethiopia 2030.  
The country's increasing digital connectivity creates 
opportunities for intelligent industrial applications, but 
infrastructure gaps remain significant. Internet use, 
mobile connectivity, and broadband availability 
demonstrate that digital transformation is progressing 
while also highlighting the distance that remains 
before advanced AI technologies can be deployed 
uniformly across industrial firms.  
The principal policy conclusion is that Ethiopia should 
pursue AI-enabled industrialization rather than 
technology adoption in isolation. AI investment 
should be connected to manufacturing productivity, 
industrial skills, innovation, infrastructure, export 
competitiveness, and employment policies. 
An effective industrial AI strategy should therefore 
include five interconnected priorities: digital 
infrastructure development, workforce upgrading, 
industrial technology adoption, innovation and R&D, 
and institutional governance. These elements can 
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create the conditions under which AI contributes to 
sustained productivity growth. 
The study also emphasizes that AI adoption may 
produce uneven outcomes. Larger firms and 
technologically capable industrial clusters may benefit 
earlier, while smaller firms may face financial and 
technical barriers. Inclusive technology policies are 
therefore necessary to ensure that AI does not widen 
productivity differences between firms. 
Ultimately, Ethiopia's ability to benefit from AI will 
depend less on the availability of AI technologies 
themselves and more on its ability to create an 
ecosystem in which technologies can be effectively 
absorbed, adapted, and integrated into productive 
economic activities. 
 
8.2 Future Research Directions 
Future research should move from national-level 
secondary indicators toward firm-level empirical 
evidence. Surveys of Ethiopian manufacturing firms 
could measure actual AI adoption, types of AI 
technologies used, implementation costs, productivity 
effects, employment effects, and barriers to adoption. 
Future studies should also distinguish between 
different AI applications. Predictive maintenance, 
computer vision, intelligent robotics, demand 
forecasting, generative AI, and supply-chain 
optimization may have substantially different effects 
on productivity and employment. 
A second important research direction is the analysis 
of small and medium-sized enterprises. SMEs 
constitute an important component of industrial 
development, but their ability to adopt AI may differ 
significantly from that of large enterprises. 
A third area concerns workforce transformation. 
Future research should examine which occupational 
tasks are most exposed to AI, which new skills are 
emerging, and whether Ethiopian education and 
vocational systems are sufficiently prepared for these 
changes. 
Fourth, future research could develop an Ethiopian 
Industrial AI Readiness Index incorporating digital 
infrastructure, workforce skills, enterprise technology 
adoption, computing capacity, R&D, investment, and 
policy readiness. Such an index could allow 
comparison across industrial sectors and regions. 
Finally, longitudinal firm-level research and quasi-
experimental studies could provide stronger evidence 
concerning causality. Rather than simply identifying 
correlations between digitalization and productivity, 
future studies could examine the productivity 
consequences of specific AI interventions introduced 
by Ethiopian manufacturing firms. 
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