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Abstract

Purpose: The aim of the study was to assess
the effects of artificial intelligence integration
on supply chain forecasting accuracy in
Tanzania.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because of
its low cost advantage as compared to a field
research. Our current study looked into
already published studies and reports as the
data was easily accessed through online
journals and libraries.

Findings: A study investigating the effects of
artificial intelligence (AI) integration on
supply chain forecasting accuracy in Tanzania
revealed significant improvements in
predictive  capabilities and operational
efficiency. By incorporating Al technologies
such as machine learning and predictive
analytics into supply chain forecasting
processes, businesses experienced enhanced
accuracy in demand forecasting, inventory
management, and resource allocation. The
utilization of AI algorithms enabled the
identification of patterns and trends within
large datasets, facilitating more informed
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decision-making and reducing forecasting
errors. Furthermore, Al-driven forecasting
models exhibited adaptability to dynamic
market conditions and provided timely
insights  for proactive supply chain
management.

Implications to Theory, Practice and
Policy: Theory of technological determinism,
information processing theory and resource-
based view theory may be use to anchor future
studies on assessing the effects of artificial
intelligence integration on supply chain
forecasting accuracy in Tanzania.
Practitioners  should collaborate = with
researchers to exchange insights and best
practices related to Al integration in supply
chain forecasting. Policymakers should
collaborate with industry stakeholders to
establish regulatory frameworks that promote
responsible Al adoption in supply chain
management.

Keywords: Artificial Intelligence,
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Accuracy
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INTRODUCTION

Forecasting accuracy metrics are crucial for evaluating the performance of predictive models in
various economies. One such metric is forecast error, which quantifies the disparity between
predicted and actual values. In developed economies like the USA, research has shown that
forecast error rates have been declining over the years due to advancements in technology and data
analytics. For instance, a study by Smith et al. (2017) found that the mean absolute percentage
error (MAPE) for sales forecasts in the US retail industry decreased from 10.5% in 2005 to 7.2%
in 2015, indicating improved forecasting accuracy.

Another important metric is demand variability, which measures the degree of fluctuation in
consumer demand. In Japan, a developed economy known for its robust manufacturing sector,
demand variability has been a significant focus for forecasting efforts. Research by Tanaka and
Kuroki (2016) revealed that the coefficient of variation for demand in the Japanese automotive
industry decreased from 0.12 in 2010 to 0.08 in 2015, indicating a reduction in demand volatility.
This trend underscores the effectiveness of forecasting methods in managing and predicting
demand fluctuations in developed economies like Japan.

In developing economies, forecasting accuracy metrics often face additional challenges due to
factors like unstable economic conditions and limited data availability. For example, in the United
Arab Emirates (UAE), a developing economy experiencing rapid growth and diversification,
forecasting accuracy metrics such as forecast bias have shown significant fluctuations. Research
by Al-Mansoori et al. (2018) indicated that forecast bias for energy demand forecasts in the UAE
varied widely, with some years showing overestimation and others underestimation, reflecting the
challenges of forecasting in dynamic and evolving economies.

In sub-Saharan African economies, forecasting accuracy metrics face unique challenges stemming
from factors like inadequate infrastructure and political instability. In Nigeria, the largest economy
in the region, forecast error rates for economic indicators such as inflation and GDP growth have
been relatively high. A study by Ogunmuyiwa and Sanusi (2019) found that the MAPE for inflation
forecasts in Nigeria ranged from 4% to 10% between 2010 and 2018, highlighting the difficulty in
accurately predicting economic trends in such contexts. Despite these challenges, efforts to
improve forecasting accuracy in sub-Saharan Africa are ongoing, driven by advancements in
technology and collaboration with international institutions.

In developing economies such as Brazil, forecast accuracy metrics play a crucial role in navigating
economic uncertainties. For example, in the agricultural sector, where weather conditions heavily
influence crop yields, accurate forecasting of production is essential. Research by Silva et al.
(2016) examined the accuracy of crop yield forecasts in Brazil and found that while advancements
in satellite technology have improved forecasting accuracy, challenges such as data availability
and modeling complexities persist. Despite these challenges, efforts to enhance forecasting
techniques, including the integration of machine learning algorithms, have shown promise in
improving accuracy.

In India, another developing economy with a diverse and complex economic landscape, forecasting
accuracy metrics are vital for decision-making across various sectors. For instance, in the
pharmaceutical industry, where demand for healthcare products is subject to regulatory changes
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and market dynamics, accurate forecasting is essential for supply chain management. Research by
Chandra and Yadav (2017) investigated the accuracy of demand forecasts for pharmaceutical
products in India and highlighted the importance of incorporating factors such as government
policies and healthcare trends into forecasting models to improve accuracy. This underscores the
need for tailored forecasting approaches that address the specific challenges of forecasting in
developing economies like India.

In sub-Saharan African economies, such as Kenya, forecasting accuracy metrics are crucial for
addressing challenges related to agricultural productivity and food security. With agriculture being
a significant contributor to the economy and livelihoods in the region, accurate forecasts of weather
patterns and crop yields are essential for effective resource allocation and policy planning.
Research by Ogutu et al. (2018) examined the accuracy of seasonal climate forecasts in Kenya and
found that while improvements have been made in recent years, challenges such as limited access
to timely and reliable data persist, particularly at the local level. This highlights the importance of
tailored forecasting approaches that account for local contextual factors and leverage
advancements in technology to improve accuracy in sub-Saharan African economies.

In countries like Ethiopia, where rapid economic growth is driving demand for energy and
infrastructure development, forecasting accuracy metrics are crucial for planning and investment
decisions. Research by Hailemariam et al. (2019) assessed the accuracy of energy demand
forecasts in Ethiopia and identified challenges such as data quality and modeling uncertainties.
Despite these challenges, efforts to improve forecasting techniques, including the adoption of
econometric models and data analytics, are underway to enhance accuracy and support sustainable
development initiatives. This underscores the importance of continued research and investment in
improving forecasting capabilities to address the unique challenges faced by sub-Saharan African
economies.

In other developing economies such as Indonesia, forecasting accuracy metrics are critical for
managing the diverse challenges in sectors like manufacturing and tourism. For instance, in the
tourism industry, accurate forecasts of visitor arrivals are essential for capacity planning and
revenue optimization. Research by Suprayitno et al. (2017) investigated the accuracy of tourist
arrival forecasts in Indonesia and found that while traditional time series models have been
commonly used, there is a growing interest in integrating factors such as economic indicators and
social media data to improve forecasting accuracy. This highlights the need for innovative
approaches that leverage emerging data sources to enhance forecasting capabilities in dynamic
economies like Indonesia.

In Bangladesh, a developing economy with a significant agricultural sector, forecasting accuracy
metrics are vital for addressing food security challenges and managing agricultural productivity.
Research by Rahman et al. (2018) examined the accuracy of crop yield forecasts in Bangladesh
and identified factors such as weather variability and pest outbreaks as key challenges affecting
forecasting accuracy. Efforts to improve accuracy include the use of satellite imagery and remote
sensing technologies to monitor crop health and predict yields. This underscores the importance of
interdisciplinary collaborations and technological advancements in enhancing forecasting
capabilities to support sustainable agricultural development in countries like Bangladesh.
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In Pakistan, a developing economy with a diverse economic landscape, forecasting accuracy
metrics are crucial for various sectors, including energy and agriculture. For example, in the energy
sector, accurate forecasts of electricity demand are essential for ensuring adequate supply and
maintaining grid stability. Research by Khan et al. (2016) examined the accuracy of electricity
demand forecasts in Pakistan and found that while traditional time series models have been widely
used, incorporating factors such as economic growth and industrial activity can improve
forecasting accuracy. This highlights the importance of holistic approaches that consider multiple
variables to enhance forecasting capabilities in dynamic economies like Pakistan.

In Vietnam, another developing economy experiencing rapid industrialization and urbanization,
forecasting accuracy metrics are vital for managing supply chains and infrastructure development.
For instance, in the logistics sector, accurate forecasts of freight demand are essential for
optimizing transportation networks and minimizing costs. Research by Nguyen et al. (2019)
investigated the accuracy of freight demand forecasts in Vietnam and found that while
advancements in data analytics have improved forecasting accuracy, challenges such as data
quality and infrastructure constraints persist. Efforts to address these challenges include
investments in technology and infrastructure upgrades to enhance data collection and analysis
capabilities. This underscores the importance of continuous innovation and adaptation to improve
forecasting accuracy in evolving economies like Vietnam.

The integration of Artificial Intelligence (AI) holds immense potential to enhance forecasting
accuracy metrics across various domains. One significant integration involves the use of
Alpowered predictive analytics to reduce forecast error. By analyzing vast amounts of historical
data and identifying intricate patterns, Al algorithms can generate more precise forecasts, thereby
minimizing errors. For instance, machine learning algorithms such as neural networks have been
applied in financial markets to predict stock prices with greater accuracy, leading to reduced
forecast error rates (Smith et al., 2018). Additionally, Al-driven forecasting systems can adapt in
real-time to changing conditions, further improving accuracy by capturing sudden shifts in demand
or market dynamics.

Another integration of Al that impacts forecasting accuracy metrics is the use of Al algorithms to
manage demand variability. Al-based demand forecasting models can leverage advanced analytics
techniques to identify and analyze multiple factors influencing demand fluctuations, such as
seasonality, consumer behavior, and economic trends. By incorporating these factors into
forecasting models, Al systems can provide more accurate predictions of demand variability,
enabling organizations to optimize inventory management and production planning. For example,
in the retail industry, Al-powered demand forecasting tools have been shown to significantly
reduce demand variability by considering factors like weather patterns, promotional activities, and
consumer sentiment (Gupta et al., 2019). This integration contributes to improved forecasting
accuracy by better aligning supply with fluctuating demand patterns.

Problem Statement

As businesses increasingly rely on efficient supply chain management to meet customer demands
and stay competitive, the integration of Artificial Intelligence (Al) has emerged as a promising
solution to enhance forecasting accuracy. However, despite the growing adoption of Al in supply
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chain forecasting, there remains a gap in understanding the comprehensive effects of Al integration
on forecasting accuracy metrics. While some studies have explored specific applications of Al in
forecasting, such as demand prediction or inventory optimization, there is a lack of holistic
research that examines the broader impact of Al across various aspects of supply chain forecasting.
Furthermore, with Al technologies continually evolving, there is a need to assess the effectiveness
of newer Al techniques, such as machine learning algorithms and deep learning models, in
improving forecasting accuracy within the context of supply chain operations.

Recent research by Smith et al. (2023) highlights the potential of Al integration in supply chain
forecasting, demonstrating significant improvements in accuracy and efficiency. However, there is
a need for further investigation into the specific mechanisms through which Al technologies
influence forecasting accuracy metrics, such as forecast error, demand variability, and forecast
bias. Additionally, while Al-driven forecasting systems offer the promise of real-time adaptability
and predictive insights, there is limited empirical evidence on their performance in real-world
supply chain environments. Therefore, this study aims to address these knowledge gaps by
systematically exploring the effects of Al integration on supply chain forecasting accuracy and
identifying the key factors driving its success or limitations.

Theoretical Framework Theory of Technological Determinism

Originated by scholars like Marshall McLuhan and Neil Postman, the Theory of Technological
Determinism posits that technology drives social change and shapes human behavior. This theory
is relevant to the study as it emphasizes the transformative impact of Artificial Intelligence (Al)
integration on supply chain forecasting accuracy. Al technologies have the potential to
revolutionize traditional forecasting methods by automating processes, analyzing vast datasets,
and improving predictive capabilities (Jones, 2020). Understanding the extent to which Al
influences forecasting accuracy can provide insights into how technological advancements shape
supply chain dynamics.

Information Processing Theory

Developed by cognitive psychologists like George A. Miller and Herbert Simon, the Information
Processing Theory focuses on how individuals perceive, process, and interpret information. In the
context of supply chain forecasting, this theory suggests that Al integration enhances information
processing capabilities by rapidly analyzing complex data patterns and generating actionable
insights (Jin & Zuo, 2018). By examining how Al-enabled systems process information to generate
forecasts, researchers can gain a deeper understanding of the cognitive mechanisms underlying
forecasting accuracy improvements.

Resource-Based View (RBV) Theory

Originating from the works of scholars like Jay Barney and Birger Wernerfelt, the RBV Theory
emphasizes the role of internal resources and capabilities in creating competitive advantage.
Applied to the study, this theory suggests that Al integration serves as a valuable organizational
resource that enhances supply chain forecasting accuracy (Namin et al., 2021). By leveraging Al
technologies, organizations can develop unique forecasting capabilities that are difficult for
competitors to replicate, leading to improved performance and market position.

https://doi.org/10.47672/ajscm.1816 60 Kikwete, et al., (2024)



American Journal of Supply Chain Management AJ P @
ISSN 2789-2204 (online)
Vol.§, Issue 1, pp 56 - 67, 2024 www.ajpojournals.org

Empirical Review

Smith et al. (2018) conducted a comprehensive study in the manufacturing sector to explore the
effects of Artificial Intelligence (Al) integration on supply chain forecasting accuracy. The primary
objective was to investigate how machine learning algorithms could enhance forecasting precision,
thus improving operational efficiency and reducing costs for manufacturing firms. The study
adopted a multifaceted methodology, encompassing the analysis of extensive historical data from
a large manufacturing firm and the implementation of various Al models tailored for forecasting
purposes. Leveraging advanced Al techniques, such as neural networks and predictive analytics,
the researchers aimed to uncover insights into how Al-driven forecasting systems could
revolutionize supply chain management practices within the manufacturing domain. Findings from
the study indicated a significant improvement in forecasting accuracy compared to traditional
methods, with a notable reduction in forecast errors by approximately 20%. These results
underscored the transformative potential of Al technologies in optimizing supply chain operations,
enhancing decision-making capabilities, and driving competitive advantage in the manufacturing
sector. Based on the empirical evidence, the study provided actionable recommendations
advocating for the widespread adoption of Al technologies in supply chain management to
optimize forecasting procedures, streamline operations, and bolster overall business performance
(Smith et al., 2018).

In the retail industry, Chen and Wang (2019) embarked on a comprehensive study to investigate
the effects of Al integration on supply chain forecasting accuracy. The study aimed to examine
how Al algorithms could effectively handle large datasets and dynamic market conditions to
enhance forecast reliability, particularly within the context of retail chains. Employing a rigorous
methodology, the researchers conducted in-depth case studies of several retail chains that had
implemented Al-driven forecasting systems. By leveraging cutting-edge Al technologies,
including machine learning algorithms and data analytics tools, the study sought to uncover
insights into the potential benefits of Al integration for improving supply chain performance in the
retail sector. Findings from the study revealed a significant enhancement in forecasting accuracy,
particularly in predicting demand fluctuations and seasonal trends, thereby enabling retailers to
make more informed decisions and optimize inventory management practices. These results
underscored the transformative impact of Al technologies in driving operational efficiency,
reducing costs, and enhancing customer satisfaction levels in the retail supply chain. Consequently,
the study recommended that retail organizations prioritize investments in Al technologies to unlock
the full potential of data-driven decision-making and gain a competitive edge in the dynamic retail
landscape (Chen & Wang, 2019).

Liu et al. (2020) conducted a comprehensive study within the logistics sector to explore the
implications of Al integration on supply chain forecasting accuracy. The study aimed to evaluate
the effectiveness of Al-powered predictive analytics in optimizing inventory management and
demand forecasting processes within logistics companies. Adopting a robust methodology, the
researchers analyzed extensive data from a logistics company and implemented advanced Al
algorithms for forecasting purposes. Leveraging state-of-the-art Al techniques, such as machine
learning and predictive modeling, the study sought to uncover insights into how Al-driven
forecasting systems could enhance supply chain resilience and operational efficiency in the
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logistics domain. Findings from the study demonstrated a significant reduction in inventory
holding costs and stockouts, leading to improved customer satisfaction levels and operational
performance metrics. These results highlighted the transformative potential of Al integration in
streamlining logistics operations, reducing inefficiencies, and driving value creation across the
supply chain. As a result, the study recommended the widespread adoption of Al-driven forecasting
tools to enable logistics companies to navigate complex market dynamics, mitigate supply chain
risks, and capitalize on emerging opportunities (Liu et al., 2020).

Wang and Li (2021) conducted a comprehensive study focusing on the healthcare sector to explore
the effects of Al integration on supply chain forecasting accuracy. The study aimed to assess how
Al technologies could assist healthcare organizations in predicting patient demand for medical
supplies and services, thereby ensuring optimal inventory management practices and resource
allocation strategies. Employing a longitudinal study design, the researchers analyzed extensive
hospital data and implemented sophisticated Al-based forecasting models. Leveraging advanced
Al techniques, such as predictive analytics and machine learning algorithms, the study sought to
uncover insights into the potential benefits of Al integration for enhancing supply chain resilience
and responsiveness in healthcare settings. Findings from the study revealed a substantial
improvement in forecast accuracy, enabling hospitals to better allocate resources, reduce waste,
and enhance patient care outcomes. These results underscored the transformative potential of Al
technologies in driving operational excellence, improving patient outcomes, and ensuring the
efficient delivery of healthcare services. Consequently, the study recommended that healthcare
organizations prioritize investments in Al-driven forecasting tools to optimize supply chain
performance and adapt to the evolving demands of the healthcare landscape (Wang & Li, 2021).

Smith et al. (2022) conducted a comprehensive analysis within the food and beverage industry to
explore the effects of Al integration on supply chain forecasting accuracy. The study aimed to
evaluate how Al-driven forecasting systems could mitigate supply chain disruptions and optimize
inventory management practices within food manufacturing and distribution networks. Adopting
a mixed-methods approach, the researchers conducted surveys and interviews with various
stakeholders in the food industry to gather insights into the potential benefits of Al integration.
Leveraging advanced Al technologies, such as machine learning algorithms and predictive
analytics, the study sought to uncover insights into how Al-driven forecasting systems could
enhance supply chain resilience and operational efficiency in the food sector. Findings from the
study demonstrated that Al integration led to more accurate demand forecasts, improved inventory
optimization, and enhanced service levels, resulting in cost savings and improved operational
performance metrics. These results underscored the transformative potential of Al technologies in
driving value creation and competitive advantage across the food supply chain. Consequently, the
study recommended that food companies prioritize investments in Al-driven forecasting tools to
enhance forecasting capabilities, adapt to changing market dynamics, and capitalize on emerging
opportunities (Smith et al., 2022).

In the automotive industry, Zhang and Wu (2018) conducted a comprehensive analysis to explore
the impact of Al integration on supply chain forecasting accuracy. The study aimed to investigate
how Al-driven predictive analytics could help automotive manufacturers anticipate changes in
consumer demand and optimize production schedules to meet evolving market demands.
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Employing a rigorous case study analysis, the researchers examined the implementation of Al
forecasting models at an automotive assembly plant to uncover insights into the potential benefits
of Al integration for improving supply chain performance. Leveraging advanced Al techniques,
such as machine learning algorithms and predictive modeling, the study sought to enhance
forecasting accuracy, reduce inventory holding costs, and improve production efficiency metrics
within the automotive supply chain. Findings from the study demonstrated a significant reduction
in forecasting errors and inventory holding costs, leading to improved operational performance
and customer satisfaction levels. These results underscored the transformative potential of Al
technologies in driving operational excellence and competitive advantage in the automotive
industry. Consequently, the study recommended that automotive manufacturers prioritize
investments in Al-driven forecasting tools to enhance supply chain agility, optimize production
processes, and gain a competitive edge in the global marketplace (Zhang & Wu, 2018).

Patel et al. (2019) conducted a comprehensive study within the fashion retail industry to explore
the effects of Al integration on supply chain forecasting accuracy. The study aimed to examine
how Al technologies could assist fashion retailers in predicting consumer preferences, optimizing
inventory levels, and enhancing overall operational efficiency. Employing a robust methodology,
the researchers analyzed sales data from fashion retailers and implemented Al-based forecasting
algorithms to uncover insights into the potential benefits of Al integration. Leveraging advanced
Al techniques, such as machine learning algorithms and predictive analytics, the study sought to
enhance forecasting accuracy, reduce stockouts, and improve sales margins within the fashion
retail supply chain. Findings from the study revealed that Al integration led to more accurate
demand forecasts, enabling fashion retailers to make data-driven decisions and adapt to changing
market trends effectively. Consequently, the study recommended that fashion retail organizations
prioritize investments in Al-driven forecasting tools to enhance supply chain agility, optimize
inventory management practices, and gain a competitive edge in the dynamic fashion marketplace
(Patel et al., 2019).

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low cost advantage as compared to a field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

RESULTS

Conceptual Gaps: Despite the extensive research on the effects of Al integration on supply chain
forecasting accuracy across various industries such as manufacturing, retail, logistics, healthcare,
food and beverage, automotive, and fashion retail, there seems to be a lack of comprehensive
conceptual frameworks that integrate findings from these disparate sectors. Additionally, there is
a need for studies that delve deeper into the theoretical underpinnings of Al-driven forecasting
systems within the context of supply chain management (Smith et al., 2018).

Contextual Gaps: While existing studies have examined the effects of Al integration on supply
chain forecasting accuracy in various industries, there is a lack of research that specifically
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addresses the unique contextual factors influencing the adoption and implementation of Al
technologies in different organizational settings. Furthermore, there is limited research exploring
the challenges and barriers faced by organizations in the adoption and implementation of Al
technologies for supply chain forecasting (Smith et al., 2018).

Geographical Gaps: Most of the existing research on the effects of Al integration on supply chain
forecasting accuracy appears to be concentrated in developed countries, particularly in North
America and Europe. Additionally, there is limited research exploring the geographical variations
in the effectiveness of Al-driven forecasting systems across different regions and industries (Smith
et al., 2018).

CONCLUSION AND RECOMMENDATION
Conclusion

Exploration of the effects of Artificial Intelligence (Al) integration on supply chain forecasting
accuracy reveals significant advancements and promising opportunities across various industries.
Through empirical studies conducted in sectors such as manufacturing, retail, logistics, healthcare,
food and beverage, automotive, and fashion retail, researchers have demonstrated the
transformative potential of Al-driven forecasting systems. These systems leverage advanced Al
techniques, including machine learning algorithms and predictive analytics, to enhance forecasting
precision, optimize inventory management practices, and improve operational efficiency. Findings
from these studies underscore the critical role of Al technologies in revolutionizing supply chain
management practices, driving competitive advantage, and enabling organizations to adapt to
dynamic market conditions effectively. However, despite these advancements, there remain
conceptual, contextual, and geographical gaps in research that necessitate further exploration.
Addressing these gaps would not only advance theoretical understanding but also offer practical
implications for organizations seeking to leverage Al technologies for enhancing supply chain
forecasting accuracy and overall performance. Overall, the growing body of research highlights
the importance of continued investment and innovation in Al-driven solutions to unlock the full
potential of data-driven decision-making in supply chain management.

Recommendation
The following are the recommendations based on theory, practice and policy:
Theory

Researchers should strive to develop holistic conceptual frameworks that integrate findings from
diverse sectors and disciplines. These frameworks should elucidate the underlying mechanisms
driving the impact of Al integration on supply chain forecasting accuracy, considering factors such
as technological capabilities, organizational context, and market dynamics. Advance theoretical
understanding: Future research should focus on advancing theoretical understanding of Al-driven
forecasting systems within the context of supply chain management. This includes exploring the
theoretical foundations of Al algorithms, their applicability to different supply chain environments,
and the implications of Al adoption for organizational processes and performance.
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Practice

Practitioners should collaborate with researchers to exchange insights and best practices related to
Al integration in supply chain forecasting. Knowledge-sharing platforms, industry forums, and
collaborative research initiatives can facilitate the dissemination of practical insights and lessons
learned. Invest in talent development and training: Organizations should prioritize talent
development and training programs to equip supply chain professionals with the necessary skills
to leverage Al technologies effectively. This includes training on data analytics, machine learning,
and Al-driven forecasting techniques.

Policy

Policymakers should collaborate with industry stakeholders to establish regulatory frameworks
that promote responsible Al adoption in supply chain management. These frameworks should
address ethical considerations, data privacy concerns, and algorithmic transparency to ensure the
responsible and ethical use of Al technologies. Support research and innovation: Governments and
regulatory bodies should allocate funding and resources to support research and innovation in
Aldriven supply chain forecasting. This includes funding research projects, supporting technology
incubators, and incentivizing industry-academic collaborations to drive innovation in Al
technologies.
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