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Abstract: In a start-up, the level of technological innovation is crucial to the start-up’s
competitiveness, especially in the digital age; as a result, high-tech start-ups stand a better
chance of being more profitable than middle-tech and low-tech start-ups. The aim of this
study is to identify and examine research papers regarding the role of technological
innovation in advancing Sustainable Development Goal 8 (SDG) in the current context.
This study intends to fill research gaps by performing a systematic literature review and
meta-analysis following the PRISMA guidelines on the subject. To investigate
advancements in the use of start-up technologies, scientific publications were obtained
from the Scopus database, yielding a total of 384 entries for the preferred reporting items
for systematic reviews and the meta-analyses identification stage. The findings indicate
that high technology encompasses artificial intelligence (AI), blockchain, the Internet of
Things (IoT), and collaborative robots; medium technology comprises mobile
applications, big data, and cloud computing; and low technology consists of software and
connectivity. Each of the technological innovations plays a significant role in advancing
SDG 8, encompassing aspects such as economic growth, employment, productivity,
creativity, innovation, entrepreneurship, development policies, and business growth.

Keywords: entrepreneurship; SDGs; start-ups; systematic review; technological
innovation

1. Introduction
1.1. Background

Entrepreneurship research highlights the significance of art, science, and technology
in entrepreneurship, emphasising the need for a multidimensional approach to product
offerings [1]. Entrepreneurship is the key to a sustainable future (as are social, economic,
and ecological goals) and ecological entrepreneurship. Entrepreneurship has provided
access to the newest technology and services, allowing people to equip and use them to
boost efficiency and production [2]. The level of entrepreneurial activity of individuals
has a direct impact on society and the economy as a whole, making it a key player in the
innovation system [3]. The practices of entrepreneurship involve strategic management
characteristics and innovation with the purpose of enhancing stability and surviving in a

setting that is extremely competitive [4]. Circular start-ups typically recognise
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sustainability and circularity as competitive strengths and migrant entrepreneurs appear
to be more optimistic about launching a profitable circular business [5]. Governments
have continually failed to fulfil the goal of encouraging the growth of start-ups and
ensuring their competitiveness due to a lack of comprehensive knowledge of the factors
that fortify their sustainability [6]. Synergies between governments and other start-up
ecosystems need to be created to boost the growth of start-ups, which are obviously
expected to experience sustainability in business and the economy.

Entrepreneurs and their start-ups encounter novel technology and obstacles in an
increasingly digitalised society [7]. Small-scale entrepreneurs have greatly benefited from
recent advancements in point-of-sale and inventory technology, which they can obtain at
a minimal cost or access through mobile applications on newer mobile devices [8]. The
study of the usage of information sources by start-up company managers reveals that
entrepreneurs regard clients and technology as critical external elements influencing their
enterprises. Start-ups have adopted new approaches to tackling complex societal
challenges through the use of digital technology [9]. Innovative people are intrinsically
interested in technology and find it more engaging and enjoyable to use [10]. The
interdependent development of digital technologies, innovation, and skills necessitates a
restructuring of productive and innovative processes, both internally within
organisations and externally across enterprises [11]. However, there are concerns about
the impact of technological innovation on job displacement. High-level technologies such
as Al and the IoT have the potential to replace both physical and intellectual work [12].
On the other hand, in the information technology (IT) start-up industry, high birth rates
are associated with a high probability of failure; as a matter of fact, only one in every three
survives the first three years [13].

The definitions, applications, and comprehension of technology have significantly
differed since Jacob Bigelow’s publication of Elements of Technology in 1829 [14]. According
to Ref [15], there was an association between the pre-Socratic Greek philosophers’
introduction of the principle of creation known as “logos” and the concept of “techne.”
The significant neglect of metaphysics suggests that technological thinking has largely
shaped our approach to technology. Technology focuses our attention on specific aspects,
details, structures, and functions. During the British Industrial Revolution, financial
intermediation became politicised, while the 1980s buyout wave demonstrated the
positive correlation between technological innovation and financial intermediation [16].
A “high technology” or “technology-intensive” industry is characterised by above-
average levels of investment in research and development and the employment of
scientific and technical personnel [17]. Consider the late-2000s electric vehicle business
and the opposing practices of start-ups Better Place and Tesla. On the one hand, both
Better Place and Tesla built their innovation strategies around the prospective use of
lithium-ion batteries, which were widely perceived to be undergoing tremendous
technological improvement [18].

In a start-up business, the level of technology plays a crucial role in the start-up’s
competitiveness, especially in the digital age, so that start-ups with a high-tech level stand
a chance to earn more profits compared to those with low-tech levels. Companies’ varying
levels of innovation capacity within a given technical intensity tier can be better
understood by examining how well they have balanced and developed their
technological, operational, managerial, and transactional capacities [19]. Different
innovative technological innovations serve as an intermediary for promoting the
entrepreneurial framework via the emerging digital economy [20]. Technological
intensity is defined as the extent to which scientific research efforts lead to increased
production and revenue [21]. Technological innovation has the potential to reduce this
impact by creating new markets, lowering the cost of consumer goods, and offering highly
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profitable investment opportunities [22]. Some of the key elements that can affect agility
in Industry 4.0 start-ups are technologies such as Al, cloud computing, networking and
connectivity, and digital twins, which serve as critical drivers. This study fills the research
gap in understanding the agility of start-up operations within the framework of Industry
4.0 and emphasises the importance of technological innovation for the sustainability and
operational agility of start-ups [23]. Key technologies such as artificial intelligence (AI)
[24], digital platforms [25], mobile applications [26], blockchain [27], the Internet of Things
(IoT) [28], collaborative robots [29], web platforms [30], cloud computing [31], data
analytics [32], software [33], and connectivity protocols such as the internet [34] are being
leveraged by start-ups for economic growth, productivity, creativity, entrepreneurship,
innovation, development policies, and business growth.

Entrepreneurs must address potential risks in order to stimulate innovation in start-
ups. In start-ups, risk analysis is proposed through the calculation of net current value
adjusted to the risk of new product development, the analysis of decisions made by
entrepreneurs, and the business communication and product development processes [35].
However, the heterogeneity of the economic activities involved in innovation risk explains
why there is currently no unequivocal understanding of its content in the scientific
literature [36]. Entrepreneurship and start-up businesses play an essential role in
accelerating businesses’ transformation towards sustainable development [37] to increase
environmental sustainability, decrease poverty, maintain economic growth [38], and
encourage inclusive employment and decent work for all. The field of sustainability
science has made significant progress, particularly in establishing indicators to measure
sustainable development. The article by Copper examining this sustainability has become
a modern business semantic [39]. Economies and businesses recognise sustainability as
both a requirement for survival and a potential opportunity for investment [40].

There are three primary factors contributing to the complexity of sustainable
development: the lack of clarity in its definition, the diversity of objectives used to describe
and assess it, and the misunderstanding that has arisen in the vocabulary, data, and
measurement methodologies associated with it [41]. These days, “sustainable” means
more than just “respectful”; it also means “viable” [42]. Impact start-ups are innovative
emerging businesses that scale solutions with a sustainable net benefit [43]. The United
Nations has prioritised strengthening entrepreneurial interventions to inspire passionate
young people to start their own enterprises and create jobs for themselves and others [44].
Entrepreneurs prioritise SDGs such as excellent education, gender equality, economic
development, and innovation. The importance of these concerns for sustainable
entrepreneurship relative to other SDG targets may help policymakers and decision-
makers [45]. In developing countries, policymakers are increasingly recognising science,
technology, and innovation (STI) in the pursuit of the SDGs, with STI-based businesses
serving as a critical component of these endeavours [46].

This research aims to fill the research gaps on how innovative start-ups are adopting
technology to meet the SDGs by conducting a literature analysis of the topic. Previous
discussions suggested that the implementation of technological innovation could enable
certain risks in addition to creating benefits for achieving the SDGs. Indeed, there is a
connection between technological innovation in start-ups, sustainability, and the
Sustainable Development Goals. Therefore, we systematically reviewed the level of
adoption of these technological innovations, specifically focusing on SDG 8.

During the period from 2019 to 2024, a comprehensive and relevant literature review
and bibliometric analysis employing a multi-industry strategy have had a significant
influence on the Scopus database. According to bibliometric analysis using VOSviewer of
entrepreneurial innovation in start-ups, there is research analysing technology (Figure 1).
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Figure 1. Cluster analysis of knowledge history, developed by VOSviewer (source: own source).

The results show the number of publication clusters. The bibliometric results
illustrated in Figure 1 indicate that earlier studies in the domain of technological
innovation and sustainability or Sustainable Development Goals have used a network
visualisation approach organised into distinct clusters, each comprising multiple items.
Cluster 1 encompasses elements such as artificial intelligence, blockchain, digitalization,
economics, data analytics, digital economics, Internet of Things, sustainability,
Sustainable Development Goals, internet, etc. Cluster 2 encompasses elements such as big
data analytics, cloud computing, digital transformation, industrial revolutions, innovative
technologies, sustainable development, machine learning, etc. Cluster 3 includes
components such as 5G mobile communication, agricultural robots, augmented reality,
emerging technologies, SDGs, United Nations, etc. Cluster 4 includes elements like big
data, enabling technologies, human, planning, smart cities, etc. The bibliometric results
indicate that there are no overlapping items, with each item assigned to a single cluster.
We also reviewed 384 articles on start-up innovations for achieving sustainability and
found that India and the United States outperformed other countries in terms of article
publication. Other authors who published on start-up technological innovation to attain
sustainability came from Australia, Canada, the United Kingdom, France, Italy,
Singapore, South Africa, the United Arab Emirates, Spain, and the Netherlands. This
study identifies a research gap, indicating that there have been no previous studies
analysing the application of technological innovation in start-ups in relation to
Sustainable Development Goal 8 (SDG 8).

1.2. Research Objectives

Previous discussions suggested that implementing technological innovation could
enable certain risks and create benefits for achieving the SDGs. Therefore, this study
employs a multilevel perspective to report and discuss literature findings about
technological innovation in start-ups on a pathway to achieving SDG 8. The research
objective is to investigate how the application of technological innovation in start-ups
contributes to SDG 8 through the Preferred Reporting Items for Systematic Review and
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Meta-Analyses (PRISMA). With this objective, the specific objectives of this research are
as follows:
1. Analysing the implementation of digital transformation innovation in start-ups to

achieve SDG 8;

2. Analysing the implementation of high-tech innovations in start-ups to achieve SDG

8;

3. Analysing the implementation of medium technology innovation in start-ups to
achieve SDG §;
4. Analysing the implementation of low-tech innovations in start-ups to achieve SDG

8.

SDG 8 focuses on promoting development policies; creating decent jobs; fostering
entrepreneurship; encouraging creativity, productivity, and innovation; and enhancing
business growth of start-ups, including access to financial services. Hence, this study
deems it imperative to investigate the correlation between technological innovation and
SDGs. This review substantially contributes to theoretical and practical frameworks for
developing technological innovation to achieve sustainability. This comprehensive
review provides evidence-based insights for business founders and managers, academics
as knowledge providers and advocates for start-up creation, and the government as
policymakers to help them establish effective policies. By highlighting the impact of
technological innovation, we can progress towards change and achieve SDG 8.

2. Technological Innovation Implementation in Start-Ups to Achieve
SDG 8

This study examined the implementation of technological transformation and
innovation in start-ups to achieve Sustainable Development Goal 8, with a particular focus
on target 8.3. Nevertheless, the majority of organisations lack familiarity with and
experience in utilising novel digital technologies. Therefore, even modest instances of
digitalisation might give rise to difficulties that could impact both the overall welfare and
productivity prior to, during, and following the adoption of the new digital technology
[47]. The Valley of Death (VoD) represents a set of problems that technology-based
businesses face throughout their early development stages. Despite many attempts to
solve this issue, more and more businesses are still failing to make it past the so-called
Valley of Death, which holds particularly [48] true for deep-tech developments that are
the product of technological advances [49].

Ref [50] introduced a unique and all-encompassing structure for high-tech start-ups.
With their nimble methods and creative and innovative ideas, entrepreneurs provide a
wealth of new technology [51]. Start-ups, which are recently established companies that
develop advanced technology, are pivotal in driving technological innovation and
significantly influence the ongoing process of digital transformation. This is an ingenious
invention—to build sustainability, one requires not only the technology but also the
business model [52]. Opportunities for entrepreneurs have expanded thanks to
developments in IT, the internet, and the increasing use of satellites and Al. These
pioneers propel economic, social, and cultural development through a trifecta of
innovation, knowledge, and entrepreneurship, which in turn has far-reaching effects on
public policy. Start-ups rely heavily on Industry 4.0 technologies such as Al, blockchain
technology (BCT), the IoT, big data, and cloud computing, among others, to overcome
numerous challenges and ensure sustainability. Now, there is a shift from Industry 5.0 to
Industry 6.0. Industry 6.0 incorporates technological advancements to create fully
integrated, intelligent manufacturing systems that are capable of operating with human
intervention, encompassing more than just factory automation. This integration facilitates
more intelligent decision-making and increased productivity.
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The personal strategies of owners/founders of small business start-ups are linked to
performance and environmental uncertainty [53]. It is possible for technology and market
conditions to change slowly. Nevertheless, the standard for determining technology levels
remains particularly confusing. For instance, Denmark appears to have a competitive
advantage in sectors with low growth, such as processed food, despite its production
tending to be at a much more advanced technological level. In this instance, biotechnology
finds its way into food production [54]. The present study investigates various levels of
technology adoption in start-up businesses, classifying them into three distinct categories:
high technology, middle technology, and low technology. The primary focus of
classifying each “industry” as high- or low-tech is to assess its potential for growth.

2.1. Start-Up

The start-up industry is currently in the midst of a dynamic period known as start-
up 5.0, in which technology is rapidly altering the way it conducts business. Start-ups are
at the forefront of this change. In academic works, the term “start-up” is defined in several
ways [55]. Start-ups are emerging companies that concentrate on technology and have a
high level of innovation and growth potential [56,57]. They offer an opportunity for
established firms to explore innovative ideas for their corporations. There are phenomena
that have contributed to the development of both traditional and technology-based start-
ups, with the former being more significant for the nation’s economic growth because they
help to establish a high-tech job industry [58]. The McKinsey & Co. study reveals that
many executives regard the commercialisation of technology-based goods as one of the
most difficult aspects of innovation [59]. Innovation is a strategic instrument that
entrepreneurs can utilise to capitalise on chances for new products or services.
Entrepreneurs can also implement it in business operations to boost productivity, reduce
expenses, or improve overall quality [60]. These entrepreneurs’ diverse range of business
ventures eventually gave rise to terms such as business enterprises and start-ups.

The disparities encompass distinct business goals, risks, funding, and products [61].
Start-ups have prioritised high business growth goals, while other companies prioritise
maintaining business stability; start-ups tend to carry greater risks than business
enterprises; in terms of funding, start-ups frequently engage angel investors, venture
capitalists, initial public offerings (IPOs), and other large-scale funding streams, unlike
other businesses, which normally rely on their own cash, family, friends, or bank loans;
product start-ups are usually related to technology, while other businesses are not
necessarily technology-related. Compared to other small firms, a wider variety of external
knowledge sources positively impacts innovation performance in small start-ups [62]. In
establishing a digital technology start-up, the entrepreneurial landscape consistently
shapes the process in terms of economic growth [63].

2.2. Technological Innovation

Researchers conduct research on innovation using technology, which includes the
following areas:

e Ref [64] looked at how innovation processes have changed over time across the first
to fifth generations and found that they went from rigid, linear methods to more
adaptable, collaborative, and networked ones. This illustrates the increasing
complexity and interconnectedness of innovation in today’s business environments.

e  Ref[65] argues that internal and external technology bases, technology spin-offs, and
insourcing play a role in the open innovation model.

Table 1 outlines the technological change and innovation adopted by start-ups at
every level.
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Table 1. Characteristics of technological innovation in start-ups (source: own source).

Item

High Technology Middle Technology Low Technology

Technological change
and innovation

Faster More moderate Slower

Market opportunities

There probably exists a stronger
correlation between market
opportunities and technical

Enhanced connection between  Technological opportunities and
technological opportunities and market demands are equally

.\ market demands. important.
opportunities.

Skill level

Competency levels in the high-tech ~ Competencies in the medium
sector can be more complex and  technology sector may be more
significantly diverse in comparison advanced and diverse than those

to the middle-tech sector. in the low technology sector.

The skill levels required in the low-
tech sector are typically
homogenous and show little
variation in comparison to the
middle-tech sector.

Outsourcing of

Companies adopting low-tech

High-tech companies may have the Middle-tech businesses may have methods generally outsource the

technology most advancements and innovations more control over technology  development of new technologies,

development

in their technology. development and innovation. ~ limiting their potential to benefit
from innovation.

2.2.1. High Technology

Governments have been attracted towards high-tech industries for their potential for
growth and structural change [54]. High-technology businesses face complex and
uncertain situations, which are characterised by short product and process life cycles, fast
technological advancements, and limited market opportunities. Manoeuvres in the high-
tech industry include making a system or product upgradeable to accommodate future
user needs or technological advancements [66]. In terms of corporate strategy and
technology, it is critical to consider the interconnections [67].

Around the world, an increasing number of countries are adopting technologies that
leverage technological advancements in digital technology to manage resources
sustainably in many fields, such as medicine [68,69], education [70,71], life science [72],
law [73], and business [74]. According to CB insights data for 2019, high-technology-based
start-ups have improved the efficiency of their production processes and changed the way
they operate [58].

Blockchain

The increasing volume of research on blockchain development indicates that
blockchain technology has considerable potential for applications in e-health [75], the
furniture industry [76], public—private partnerships, and energy trading [77], providing
solutions and aiding in the advancement of a sustainable technological future. For
instance, blockchain in learning and sustainable education indicates that marketing
strategies ought to focus on the possibilities of blockchain technology in higher education
[78].

Businesses have benefited from blockchain because it has improved the efficiency of
data collection, stakeholder, and consumer interaction [79]. Blockchain-based technology
has been identified for achieving sustainability for a variety of purposes, including energy
systems supply chain management [80]. Blockchain can conceptually define a framework
for sustainability through the life cycle phases, thus providing a reference for researchers
and policymakers in important sectors to facilitate sustainable development [76].
Researchers and industry practitioners can use blockchain technology to develop more
efficient and effective supply chain procedures that promote sustainability [81].
Blockchain can assist in attaining the SDGs established by the United Nations [82].
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Artificial Intelligent (AI)

What is the definition of AI? Currently, there is no universally accepted definition for
this phrase. In common parlance, artificial intelligence refers to machines that can
perceive, learn, solve problems, and even show some talent for creativity. In practice, Al
is a body of knowledge in the scientific and technological realms concerned with the
automation, improvement, and massive scalability of human perception (e.g., the capacity
to perceive, comprehend, and communicate) and decision-making processes [83]. While
artificial intelligence (Al) is growing in popularity, few realise that it necessitates
knowledge engineering, information architecture, and reliable data sources [84].
Combining data and Al capabilities changes the focus of human-computer
communication from the interface to the interaction [85]. Sydney’s start-ups appear to
focus on machine learning-powered data analytics and visualisation platforms, with a
diverse range of Al-related business models. The most funded start-up is, unsurprisingly,
in the financial technology industry [86]. Successful start-ups will be well positioned to
take on established players in the healthcare industry and overcome the obstacles posed
by more conventional businesses that have been slow to adopt digital transformation [69].
Al's pivotal role in digital transformation encourages an integrated approach to Al
adoption that goes beyond simple technology upgrades to include paradigm shifts
towards embracing a culture of sustainable learning and innovation [87]. Profit-driven
enterprises strategically implement Al states in their endeavours to achieve sustainable
business growth [88].

While Al has many potential benefits, it also has certain potential drawbacks, such as
the potential to magnify human bias, heighten cybersecurity risk, and cause undesirable
changes in employment opportunities [83]. According to Ref [89], strategic decisions
contributed to successful Al and digital transformation start-up and implementation.
Despite the significance of technology quality, direct technological aspects like patent
protection and technology support do not play a significant role.

Internet on Things (IoT)

As businesses develop and technological innovation emerges, the demand for
network resources changes, either systematically or erratically. Furthermore, addressing
the challenge of accommodating the dynamic and diverse business requirements in IoT is
still a significant issue [90]. The Industrial Internet Consortium asserts that the IoT is a
third significant shift, building upon the advancements of cloud computing, mobile
internet, big data, and other related technologies [91]. IoT is a novel concept that has
transformed the conventional way of living into a technologically advanced lifestyle [92].
It is interconnected digital technologies that could bring about enormous social and
technological changes and new possibilities [93].

IoT is a network of ordinary objects equipped with pervasive intelligence. IoT will
enhance the internet’s pervasiveness by connecting all objects for interaction through
embedded systems. This will lead to a broadly distributed network of devices that interact
with both devices and humans [94]. An emerging technology, the IoT is already present
in the majority of processes and equipment, enabling the improvement of people’s quality
of life and the facilitation of specialised information and service access [95]. There has been
a recent uptick in the number of nations embracing IoT and other tech-driven solutions
for resource management sustainability across a variety of industries, including
agriculture [96]. The term IoT refers to a network of interconnected physical items such as
sensors, actuators, appliances, and more that purposes to enable the connection of
physical objects and their communication and data exchange capabilities. The inclusion
of IoT can provide significant scope for predicting, processing, and analysing
circumstances, as well as improving real-time activities [96]. Additionally, in order to
successfully adopt the IoT, proactive leadership is required to identify and account for
stakeholders’ diverse viewpoints and technological capabilities, and the use of blockchain
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and IoT technology in business process management has a significant impact on corporate
innovation [97].

Collaborative Robots (Cobots)

Cobots are a category of Industry 4.0 technology that was specifically developed to
assist workers in production and establish intelligent working environments. They are
sometimes referred to as Industry 5.0 [29]. Industry 5.0 emphasises mass personalisation
by combining sustainability and human collaboration with Cyber-Physical Systems
(CPSs), primarily collaborative robots [98]. By enhancing their data analysis with the help
of edge computing, cobots can accomplish tasks with more precision and less room for
error [55].

The ideal human partner, along with cobots and human resources, is the basis of
Industry 5.0, a strategy that aims to enable independent, personalised production across
corporate social networks. Consequently, this will pave the way for machines and humans
to work together. Even though they cannot be programmed, cobots are able to recognise
and comprehend human beings [99]. Intuitive and human-aware programming tools are
key enablers for facilitating intelligent and adaptive collaboration between cobots and
human operators [100]. The implementation of cobots has the potential to enhance
productivity [100,101] and the economy [101].

2.2.2. Middle Technology

Middle technology, also known as “mid-tech,” refers to a type of technology that is
more sophisticated than conventional or low-tech approaches but less complex or capital-
intensive than high-technology solutions. The tools, techniques, and processes used are
usually moderately advanced, but they are affordable and accessible for start-ups,
especially in developing countries or countries with middle incomes [102].

Mobile Applications

Mobile applications or apps, are a relatively new and widely used type of mobile
technology. In addition to shattering the mobile industry’s long-established revenue
model, this innovative artefact opens up a whole new potential for the mobile market
[103]. The App Store, launched in July 2008, is a platform where both Apple and
independent developers can distribute and sell apps. In approximately the same period,
Google began working on Android, an open-source mobile operating system [104].
Mobile applications facilitate real-time data collection and sharing, thereby improving
accountability and transparency in the accomplishment of initiatives to foster
development [105].

Mobile applications are progressively emerging as a significant resource for ensuring
the accessibility of public health services and other healthcare sectors [106]. Analysing the
role and concept of culture is essential when investigating the use of mobile applications.
Examining the role of culture in the acceptance and utilisation of mHealth applications
provides significant insight for stakeholders, allowing them to organise strategies to
address potential low adoption possibilities. Focusing on effort targets enhances a user-
centred approach, whereas performance expectations shape the application’s
functionality [107].

Big Data

A data-driven revolution in management has recently swept over companies, forcing
them to cope with significant changes in customer, business model, and operational
management. The rapid development of big data technology and the abundance of big
data have brought about this revolution [108]. Society 5.0 encompasses a wide range of
wireless technology areas, including communication, computation, sensing, and more. By
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embracing supporting technologies such as big data analytics, blockchain, cobots, and 6G,
among others, Society 5.0 plays a significant role in numerous applications [109].

Big data technologies have demonstrated significant efficacy in the assessment and
development of predictive models aimed at sustainability [110]. Big data offers a fresh
perspective on old problems with environmental sustainability. However, the
environmental costs, ethical concerns, and regulatory complexities of these technologies
are not without their challenges. In addition to assisting legislators create environmentally
friendly regulations, the information in Ref [111] is useful for academics and practitioners
looking for data-driven technological solutions.

Cloud Computing

Businesses can improve their operations and help create a more sustainable future
by taking advantage of the numerous benefits that cloud computing offers [112]. Cloud
computing is an important part of software and data engineering. Data mining and
machine learning heavily utilise the yellow nodes on the left side of the picture [86].
Innovation in business is entering a new era through the combination of cloud computing
and mobile applications. In addition, the UN’s Sustainable Development Goals provide a
comprehensive outline of Society 5.0’s function [113].

The integration of cloud computing is the process of adopting cloud-based
technology and services in company operations [114]. This integration may include
integrating cloud-based software applications, cloud storage solutions, and other cloud-
based services to increase the effectiveness and efficiency of a variety of company
activities. In the long run, cloud computing’s sustainable advantages can help ensure
financial sustainability, and, in the short term, it can assist in saving costs [115]. One of the
most important factors propelling businesses forward is the possibility that cloud
computing services will greatly improve organisational productivity and business
performance [116].

2.2.3. Low Technology

Low technology refers to the scenario where start-up companies maintain and
supervise technology with limited expenses or by alternative methods to improve the
delivery of public services [117]. Other research has shown that the implementation of
low-tech solutions has significant potential to revolutionise the agricultural sector [118].

Software

In recent years, the emergence of digital technology has brought unprecedented
changes to the workplace and business. This technology allows software to automate an
increasing number of processes in the service sector [119]. This software can assist
managers working, for example, in various fields of intellectual property in support of
decision-making [33]. In order to generate the desired value, many organisations’
proprietary software still necessitates assistance from other participants in the business
network in the form of information, expertise, and data collection pertaining to particular
operations [120]. The adoption of software-driven technology is critically important,
especially in the field of technology-enhanced education. In the context of the fast-
expanding digital landscape, it is essential for students entering society and the business
sector to have unobstructed access to and the ability to acquire expertise in software-based
instructional tools. Software-focused educational technology promotes the cultivation of
digital competencies, encompassing relevant mindsets and attitudes, while continually
instilling a sense of purpose in its use. It excels at fostering a genuine digital generation
that is knowledgeable about sustainability [121].

Ref [122] examines the indicators used in the software industry, categorising 50
proposed indicators into three dimensions: environmental, economic, and social. The
economic dimension includes one verified policy item, seven items connected to product
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and economic aspects, one item on financial management, two items on contract
management, two items on corporate environmental management, and one item on data
management. This indicates that investors are inclined to seek out companies whose
strategies prioritise operational sustainability. Therefore, start-ups must adopt sustainable
practices to enhance operational performance and attract investments for business
expansion, thereby creating value for stakeholders. The development of localised SDG
indicator systems, a comprehensive assessment of SDG progress, and the creation of
policy tools have increasingly emerged as focal points in scientific research and practical
applications related to the SDGs [123].

Connectivity

The internet’s development began in the innovation stage between 1961 and 1974,
followed by the institutional stage from 1975 to 1995, and the final stage of
commercialisation from 1995 to the present [104]. The incorporation of connectivity opens
up enough opportunities to enhance real-time activities through processing and analysis
[96]. In particular, internet connectivity is an excellent communication tool, giving farmers
new ways to interact with local and global markets, allowing producers to engage directly
with local and foreign buyers while also selling their products through internet platform
connectivity [124]. Another illustration of this phenomenon is the optimistic outlook for
healthcare services enabled by 5G connectivity, which includes the availability of high-
level wireless connectivity and the democratisation of computing [125].

Connectivity technology has the potential to completely transform the maintenance
of connections in terms of operational efficiency and environmental impact [126]. The
suggested connectivity system aims to ensure correct functioning and have an impact on
business performance [127]. Strategic investments in innovation and technology,
connectivity, and inclusivity can address specific challenges and support broader global
objectives, thereby improving global competitiveness and economic resilience [128].

2.3. Sustainable Development Goal 8: Decent Work and Economic Growth

The perception of an entrepreneur’s ability to provide sustainability and economic
growth has evolved into a global entrepreneurship phenomenon. Increased efforts within
the entrepreneurial ecosystem are required to improve entrepreneurial performance,
resulting in the Sustainable Development Goals [129]. In recent decades, ecological
degradation has emerged as the most significant threat to humanity. Green technological
innovation, environmental legislation, and renewable energy usage are potentially
significant contributors to the attainment of ecological sustainability [130]. Green
technologies might contribute to the evolution towards sustainable development by
mitigating threats to the environment and improving resource productivity [131].
Technology plays a crucial role in achieving the SDGs by enhancing data-driven decision-
making and efficiency, promoting sustainable practices, fostering collaboration,
increasing access to services, and addressing environmental challenges [132].

SDG 8 aims to achieve sustained economic growth, productive employment, and
decent work for all individuals. Ref [133] examined and categorised the dimensions of
sustainability into three distinct categories: economic, social, and environmental. These
objectives outlined in Agenda 21 are designed to guide the intervention of governments,
organisations, and civil society in critical areas for the planet and humanity. These areas
include the planet, people, peace, prosperity, and global partnership for sustainable
development [134]. More specifically, Goal 8.3 is to implement development-orientated
policies that promote employment, entrepreneurship, creativity, productivity,
innovation, and business development. The persistent COVID-19 pandemic has severely
impeded progress towards SDG 8. There have been 255 million job losses as a result of the
pandemic, and the United Nations predicts that the youth unemployment rate will remain
on the rise [135].
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2.3.1. Economic Growth

The challenge of formulating national economic policies that promote economic
growth while also facilitating the attainment of the SDGs is significant [136]. Strong
economic growth allows the countries to increase capital, labour, and technology, which
supports the SDG agenda (including innovation, social welfare, and responsible
consumption); therefore, there is a strong correlation between economic growth and the
SDGs. An additional factor driving the attainment of SDGs through the generation of
employment opportunities and the enhancement of net national income is foreign direct
investment [137].

2.3.2. Employment

Technologies and applications exist that replicate human cognitive functions and
execute tasks independently. This innovation has the potential to greatly assist
individuals, particularly in employment, by offering considerable advantages for
economic growth [138]. The correlation between blockchain technology and employment
can be seen in its potential to enhance access to job opportunities and resources for
marginalised individuals [139]. The widespread adoption of technology in business and
management raises concerns about its impact on the welfare of humanity. Many people
are concerned that artificial intelligence could one day displace them from the workforce,
which is a major concern for employment opportunities [140].

2.3.3. Productivity

Productivity is defined as the ability to produce excellent output more efficiently,
especially in a reprocessing and digital technology implementation environment [141].
Automation and digitalisation are examples of Industrial Revolution 4.0 technologies that
can help maintain and boost production in a variety of industries, allowing employees to
work from home instead of having to commute [142]. Implementing technology
transformations such as robots, artificial intelligence, and data analytics in the agriculture
sector has the potential to significantly impact its productivity and efficiency, which is
crucial for its long-term sustainability [143].

2.3.4. Creativity

The term “creativity” refers to the products of collaborative processes in which
different people work together to generate several possible understandings of a given
concept. In the context of technology in particular, this approach of co-creative
collaboration opens up opportunities for innovation [144]. The integration of technology
transformation into the financial technology industry not only improves security and
transparency but also fosters creativity, leading to the creation of more inclusive and
sustainable financial solutions and products [145]. Another benefit of the adoption of
digital technology transformation is that it enhances creativity through developing
applicable resources and tools that facilitate innovation, the sharing of diverse knowledge
among businesses, and access to the potential market [146].

2.3.5. Innovation

Innovation refers to the capacity for continuous adaptation and learning in response
to change and the integration of technological advancements with human values along
with sustainability to promote the welfare of society [147]. Innovation significantly
impacts the evolution of technology, as it encompasses not only enhancements in
productivity and effectiveness but also the advancement of sustainable practices [148].
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2.3.6. Entrepreneurship

Technology and entrepreneurship are related, especially for energy efficiency and
sustainable economic growth [149]. The entrepreneurial ecosystem is able to grow and
innovate because of technology, which in turn allows entrepreneurs to create innovations
in products and services [150]. Technology supports sustainable entrepreneurship,
whereas innovative entrepreneurship promotes sustainability through technological
adoption and improvement [151]. The significant effect of technology on entrepreneurship
involves the development of business models. Technological innovation empowers
entrepreneurs to innovate and achieve social and environmental value, aligning with the
Sustainable Development Goals, particularly Agenda 8 [152].

2.3.7. Development Policies

Measures in development policy aim to improve the quality of life in urban areas by
integrating technology transformation, environmental preservation, and citizen
participation [153]. Development policies focused on data-driven methodologies,
especially those utilising big data technologies, have the potential to improve
sustainability in urban development [154]. Development policies must incorporate
technology, especially its dual usage in legal and illegal operations. Policymakers can
profit from these technologies while reducing their hazards by addressing regulatory
ethical issues and security [155].

2.3.8. Business Growth

Business growth refers to the systematic process through which an entity or
organisation enhances its operational productivity, fosters innovation, and strengthens
competitive advantages in the global market. This progress includes both financial
elements, the advancement of innovations, which are primarily facilitated by technology,
and the potential to leverage existing regional cultures [156]. In keeping with the SDG
agenda, technology promotes corporate growth by making processes more efficient,
offering new opportunities, and encouraging sustainable growth [157].

3. Methods

The present research objective is to examine how the implementation of technological
innovation in start-ups, such as digital transformation technology, along with high
technology, middle technology, and low technology, contributes to the achievement of
SDG 8. To answer our study question, we conducted a thorough PRISMA SLR. This study
used content analysis to analyse data from a systematic literature review. A systematic
literature review is a transparent and replicable process that consists of a sequence of
phases that assists researchers in establishing the objective of their research and
organising the retrieval and reporting of articles [59]. To provide a comprehensive
overview of start-ups' technological innovation and risk, the author defines “high
technology,” “middle technology,” and “low technology” in relation to entrepreneurship
and SDG 8. Moreover, Boolean logic was employed to choose keywords and search
queries for the examination of scientific publications [158].

This review collected scientific studies that discuss advancements in the use of start-
up technologies. The authors of the systematic review detailed the 384 databases and
supplementary sources used in their search for each reference, which comprised (1)
Scopus https://www.scopus.com/ (Accessed 27 October 2023) and (2) Google Scholar
https://scholar.google.com (Accessed 27 November 2023). We updated our searches to
reflect the date of 24 June 2024. To address the implementation of technological innovation
in start-ups to achieve SDG, the key terms used were “technology” OR “innovation” AND
“start-ups” AND “SDG.” To address the implementation of high technology to achieve
SDG, the key terms used were “high technology” AND “blockchain” AND “artificial
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intelligence” OR “collaborative robots” AND “Internet of Things” AND “sustainable
development goals”. To address the implementation of middle technology to achieve
SDG, the key terms used were “technology” OR “innovation” AND “mobile application”
OR “big data” AND “cloud computing” AND “sustainable development goals”. To
address the implementation of low technology to achieve SDG, the key terms used were
“technology” AND “software” AND “connectivity” AND “sustainable development
goals”. There are no restrictions on the types of reports eligible for inclusion (i.e., in any
language, regardless of publication date, and covering any subject), according to a review
assessing the impact of technological innovation on the attainment of SDG 8.

The matrix arranges the selected report for discussion, ensuring a smooth and easy-
to-understand issue. The key findings from the research projects are presented, with a
focus on the phases leading to practical application. The identification step of the PRISMA
approach is illustrated in (Figure 2), which entails selecting the most relevant research.
The authors present the comprehensive search strategy they used across all examined
databases.

Using the Microsoft Excel application, this study eliminated six papers that contained
duplicate information and nine papers that were ineligible. In the second step, known as
screening, the researchers examined the study titles and abstracts to examine if they were
eligible for inclusion or not. The results showed that 210 documents were missing pivotal
data and 67 documents were unretrieved. Hence, the researchers moved on to the second
round of screening and gave each of the 101 documents a thorough once-over. In the third
step, 50 studies were not eligible for inclusion and were thus removed. Finally, the
systematic review selected 60 items that met the inclusion criteria.

The authors performed a review of the systematic review study to verify that all
primary components are consistent with the model and research objectives. We
performed this review by detailing the sampling method, implementing dual screening,
and reaching a consensus for study selection. Two researchers, LD and SJ, independently
reviewed the titles, abstracts, and keywords of the initial 200 results, engaging in
discussions to resolve inconsistencies until they reached a consensus. The researchers
independently reviewed the titles, abstracts, and keywords of all obtained articles in pairs.
Consensus on the articles to be fully screened was achieved through discussion in the
event of disagreement. Whenever necessary, we consulted the third and fourth
researchers (AT and RS) to reach the final decision. Additionally, three researchers (LD,
SJ, and AT) conducted independent screenings of full-text articles for inclusion. When
disagreements arose, we reached a consensus on inclusion or exclusion through
discussion, and, if necessary, we consulted the fourth researcher (RS).

The authors developed a standardised data extraction form to extract study
characteristics related to technological innovation in start-ups to achieve SDG 8. The
standardised form underwent pilot testing by all researchers, utilising ten randomly
selected studies. This review analyses the impact of manually produced and paper-
delivered technological innovation in start-ups on business practices and sustainability,
noting the consistency of effect directions across studies as reported by the authors.
Scholars have conducted research on high-technology innovations in start-ups such as Al,
blockchain, IoT, and collaborative robots; middle-technology innovations such as mobile
applications, big data, and cloud computing; and low-technology innovations such as
software and connectivity. The elements of the impact of SDG 8 include economic growth,
employment, productivity, creativity, innovation, entrepreneurship, development
policies, and business growth. To standardise the effect direction, we defined all process
compliance outcomes so that higher values indicate improvement.



Sustainability 2025, 17, 1220

15 of 42

Identification of studies via databases and registers
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Figure 2. PRISMA flow chart (source: own source). * Consider, if feasible to do so, reporting the
number of records identified from each database or register searched (rather than the total number
across all databases/registers). ** If automation tools were used, indicate how many records were

excluded by a human and how many were excluded by automation tools.

The authors also listed and defined every variable they collected data for, including
report characteristics, study design, and intervention specifics. This study collected data
on the level of technological innovation, characteristics of each technology, definitions,
and elements of SDG 8, as well as the report’s author, year, methods, and publication
limitations. The document outlines the methodical steps used to evaluate research for each
systematic review synthesis. 1. Study Identification: We searched Scopus to identify
technological innovation and SDG 8 studies. We identified, collected, and de-duplicated
384 records. 2. Dual Screening: We screened the titles, abstracts, and keywords of
discovered studies. LD and SJ independently examined the initial 200 findings. The
researchers settled on full-text screening studies by addressing inconsistencies. 3. Full-
Text Review: After screening, the team reviewed the selected studies in total. We
thoroughly examined the substance of each study to determine its inclusion. To resolve
conflicts, we consulted a third party. 4. To collect data on start-up technological
innovation study characteristics, we built a standardised data extraction form. We
included details on technical advancement, technology qualities, and SDG 8 definitions
and components. 5. Tabulation and Comparison: We entered the gathered data into tables
to compare the study intervention with the intended groups for each synthesis. We
categorised the studies based on their technical innovation level (high, middle, and low)
and their relevance to SDG 8. 6. Final Pick: The researchers chose 60 studies for the
systematic review after screening and data extraction. The team chose papers that met the
goals and shed light on how technology progress affects SDG 8. For a full literature
synthesis, this methodical approach to study selection was apparent and replicable.
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In order to prepare the data for the systematic review presentation and synthesis, we
employed a variety of methods to address issues, such as missing summary statistics and
data conversions. The following methods were used most: (1) We designed a standard
data extraction form to gather pertinent data from each study. This form has study
qualities, technological innovation levels, and SDG 8 components. This standard
facilitated the uniform collection of data for investigations. (2) Addressing Insufficient
Data: We contacted writers of articles without data or summary statistics for more
information. This proactive method addressed data inadequacies and ensured a more
complete dataset for analysis. (3) Data Conversion: The team classified technological
innovation into high, midrange, and low categories for entrepreneurship and SDG 8. This
classification allowed study comparison and a more cohesive synthesis across technology
categories. (4) Direction of Effect Standardisation: To ensure that all SDG 8 results had the
same direction of effect, the authors configured all process compliance outcomes to
indicate improvements. Standardisation helped synthesise the results from different
investigations for meaningful comparisons. (5) Matrix Arrangement: We placed the
selected reports in a matrix arrangement to encourage discussion and clarify the key
results. This matrix showed study relationships and their contributions to the
investigation. (6) Data-Inclusion Agreement: In the data preparation phase, the team
discussed whether to include or eliminate research based on relevance and quality. This
collaborative approach made the final dataset robust and met this study’s goals. A
thorough and meticulous approach to data preparation for presentation and synthesis
strengthened reliability and validity of this review’s findings.

The systematic review used several techniques to investigate potential reasons for
the heterogeneity in study findings, particularly with regard to how start-ups’
technological innovation affects the achievement of SDG 8. The researchers hoped to
improve the validity and applicability of their findings about technological innovation
and SDG 8 by better understanding the variables causing heterogeneity in study
outcomes. Methods to evaluate the risk of bias resulting from missing results, especially
those caused by reporting biases, were probably used in the systematic review to
guarantee the robustness of the synthesis. Although the specific literature does not delve
deeply into these methods, we can infer the following common procedures in systematic
reviews by using the PRISMA guidelines approach, which emphasises reporting
transparency and encourages authors to identify any potential biases, including those
linked to missed results. The researchers may have synthesised the findings from the
included studies, classifying outcomes according to the strength and consistency of the
evidence. This synthesis conveys confidence in the findings and emphasises regions with
robust evidence.

4, Result

To address the research questions, the 60 selected papers, which went through
various steps in the PRISMA approach, included important material for each sub-item of
the study issue. These articles provided information and statistics on the academic and
entrepreneurial consequences of SDGs. Our comprehensive literature study objectives are
to better understand the impact of technological innovation for Sustainable Development
Goal 8 on start-up performance, including a review of digital transformation (Table 2);
high technology (Table 3); middle technology (Table 4); low technology (Table 5); and a
review of selected studies (Table 6). We analysed the publications that met the researcher’s
criteria for digital transformation and technological innovation in high technology, mid
technology, and low technology to achieve SDG 8 features such as economic growth,
employment, productivity, creativity, innovation, entrepreneurship, development
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policies, and business growth. Subsequently, we examined documents that referenced any
of the studies initially included and the references from those studies.

This research addressed the first research objective, which is the implementation of
digital transformation innovation in start-ups to achieve SDG 8 by analysing 12 papers.
Based on the systematic literature review, digital technology transformation to achieve
SDG 8 in start-ups impacts economic growth, employment, productivity,
entrepreneurship, development policies, and business growth.

In addition, this research addressed the second research objective, which is the
implementation of high-technology innovation in start-ups to achieve SDG 8 by analysing
29 papers. Based on the systematic literature review, the process of high technology in
start-ups impacts productivity and business growth. More specifically, the application of
blockchain technology can positively impact economic growth, innovation, and
development policies. Meanwhile, the application of artificial intelligence technology
positively affects all aspects of SDG 8, namely economic growth, employment,
productivity, creativity, innovation, entrepreneurship, development policies, and
business growth. Meanwhile, implementing Internet of Things technology in start-ups
can impact economic growth, productivity, and innovation. Applying cobot technology
in start-ups also positively affects economic growth, productivity, and creativity.

Furthermore, this study examined seven publications to achieve the third research
purpose: to integrate middle-technology innovation in start-ups to accomplish SDG 8.
Implementing medium technology in start-ups to achieve SDG 8 encourages economic
growth, productivity, and company growth. Implementing mobile application
technology may improve employment, entrepreneurship, and business growth.
Meanwhile, implementing big data technology enhances productivity, innovation, and
business growth. Finally, the implementation of cloud computing technologies in start-
ups can have an impact on productivity and business growth.

Lastly, this study examined eighth publications to achieve the third research
purpose: integrating middle-technology innovation in start-ups to accomplish SDG 8. The
systematic literature review results indicate that implementing low technology in start-
ups to achieve SDG 8 has a positive impact, primarily in the aspect of productivity. Low-
tech applications, especially software, may improve economic growth, productivity, and
innovation. Afterwards, implementing connectivity technology in start-ups positively
impacts economic growth, employment, productivity, and innovation.

Several publications resulting from PRISMA also correlate with technological factors
affecting SDG 8. Seventeen publications were analysed where technology quality,
investment, knowledge, applicative domains, human resources, law/policies, quality of
service, and telework can influence SDG 8.

Afterwards, potential threats to validity exist in the systematic review of technologies
utilised by start-ups to achieve SDG 8.3. This systematic literature review is subject to
various potential threats to validity. (1) Selection bias: When limited to a few databases,
the chosen studies may not be generalisable to a broader or more specific domain. (2)
Publication bias: We exclusively used certified articles from publications indexed in
Scopus Quartiles 1 to 4. (3) Temporal bias: This review may have omitted earlier studies
presented as reports and significant research about technological innovation in start-ups,
concentrating instead on publications from a defined timeframe. (4) Limitations of
technology and methodology: The technology domain rapidly evolves, rendering
methodologies or technologies from previous years potentially obsolete.
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Table 2. Review of digital transformation innovation (source: own source).

Technolo Sustainable Development Goal 8.3
8 “Economic Growth Employment Productivity Creativity Innovation Entrepreneurship Development Policies Business Growth
Technology d - The benefits of digital
Digital transfor- Technology transfor- .ec 1o o8y emocrz.;l - . © benetits o .1g1 2
. C o . . tises entrepreneurship Digital transformation technology to im-
Digital Trans- mation technology Digitalisation has a mation leads to posi- L :
. 1 o . o for marginalised com- technology creates de- prove business
formation enhances sustainable significant impact tive impacts on o .
. L. munities and makes  velopment policies  growth and success
Technology = economic growth on employment [98] productivity im- market adabtation [112] are sionificant
[28,112,159] provements [160-165] P &

faster [152] [112,117,163]

Table 3. Review of high technology innovation (source: own source).
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Table 4. Review of middle technological innovation (source: own source).
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Table 5. Review of low technological innovation (source: own source).
Sustainable Development Goal 8.3
Technol Devel
ecinolo8Y  Economic Growth Employment Productivity Creativity Innovation  Entrepreneurship e‘I;f)l(i)cI:)izent Business Growth

Low Technol-

The performance of
low-technology scenar-
ios involves under-
standing the potential

0 .
&y for technological
productivity advance-
ments [73,166]
Software provides s
. Software offers signifi- Software can fos-
improved coopera- .
. cant advantages in  ter a sense of ad-
tion and lower oper-
. management by en- venture and crea-
Software ating expenses, re- . . . .
R hancing productivity, tivity in taking
sulting in increased Lo :
. especially in office-re-  advantage of
production and eco- lated tasks [119] technology [121]
nomic growth [180] 8y
Connectivity proved
. The potential bene- yP The distinctive
Connectivity tech- . .., thatadvances in man-
., fits of connectivity . component
nology has the abil- . agement strategies and .
. . . technology include N . provides a
Connectivity ity to significantly . sustainability have sig-
. the generation of . . platform for
boost economic nificant impacts on the
employment op- future

growth [126] productivity of techno-

portunities [126] ) i cal innovation [124]

innovation [48]




Sustainability 2025, 17, 1220

21 of 42
Table 6. Review of selected studies (source: own source).
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Insights and Future Directions

According to the findings of this research, technology has the ability to contribute
significantly to SDG 8.3, which includes economic growth, employment, productivity,
creativity, innovation, entrepreneurship, development policies, and company growth.
The authors have summarised the impact of varying levels of technology, whether low,
medium, or high, on the achievement of SDG 8.3. Although the use of technology in
various studies has resulted in positive outcomes for SDG 8.3, there are certain limitations
in this research. These limitations allow for suggestions or solutions to maximise the
efficacy of the achievements and address these constraints. Table 7 summarises the
methods and constraints of each reviewed study and provides more specific
implementation information.

Here is a brief summary of the features and the risk of bias among the participating
papers based on the details provided:

(1) Research on Big Data Technologies: Characteristics: This study examines the
adoption and effect of big data technologies in medium- and large-sized organisations in
France, using self-reported data from CIOs and quantitative approaches such as PLS-SEM
and fsQCA. Bias Risk: Using self-reported data may result in bias or inaccuracy.
Furthermore, the emphasis on specific company sizes and geographical locations limits
generalisability, and the small sample size (132 respondents) may reduce the robustness
of the findings. (2) Al and SDGs: Characteristics: This study uses secondary analysis and
content evaluation to investigate Al's impact on fulfilling the SDGs, namely in poverty
alleviation and infrastructure improvement in developing countries. Bias Risk: This
research is limited by a lack of significant studies on the hazards of Al, worries about data
quality, and service providers’ technical skill, all of which may affect the trustworthiness
of the conclusions. (3) Connectivity Technology: Characteristics: This study evaluates how
connection technologies reduce water scarcity in Asian agricultural areas using literature
studies and ANN modelling. Bias Risk: Possible data biases and the fact that ANN models
cannot fully capture the complexity of agricultural systems are some of the problems that
could make the results less useful in other situations. (4) Al in Entrepreneurship:
Characteristics: This study used a multiple-case study technique to investigate Al's
influence on venture formation, combining theoretical arguments with empirical data
from a variety of sources. Bias Risk: Using secondary data may ignore the whole context
of Al implementations, and focusing on European start-ups may limit the findings’
application to other locations or sectors. In conclusion, while these studies provide useful
insights into their respective domains, they all face similar risks of bias due to sample size,
reliance on self-reported data, and contextual limitations that may impair the
generalisability and reliability of their results. The document does not include particular
results from statistical syntheses or meta-analyses, such as summary estimates, confidence
ranges, or statistical heterogeneity indicators. However, it does state that the systematic
evaluation included a detailed examination of selected research and categorization based
on technical innovation levels and relevance to SDG 8.
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Table 7. Summary of the methods and constraints of selected studies (source: own source).

Technol- Type of

Ref Y hodol Limitati
ogy Technology € ear Methodology imitation

The methodology for blockchain technology includes a structured  Significant limitations limit blockchain technology’s viability and

Hich literature study, data compilation, research classification, applica-  scalability. Scalability is a problem since the system cannot handle
8% Blockchain  [86]

Tech 2024 tion analysis, critical problems, and future prospects. This compre- many transactions at once, slowing them down and raising fees. Per-
hensive approach seeks to comprehend blockchain’s significance in formance limitations may make blockchain systems less efficient than
Peer-to-Peer (P2P) energy trade, notably for electric vehicles. conventional databases for data processing.
Blockchain methodology includes distributed ledgers, smart con- Many limitations slowed blockchain adoption. Privacy breaches are
tracts, cryptographic security, consensus mechanisms, Al, and 5G conceivable, as all transactions are public. Scalability issues can slow
[50] 2021 integration. This holistic strategy lets blockchain deliver secure, = processing and raise costs. Performance issues may slow data pro-
transparent, and efficient solutions across applications, notably in  cessing. Blockchain’s limited applicability outside of Bitcoin stems
the Fourth Industrial Revolution. from its difficult incorporation.
The methodology involves a comprehensive approach that inte-  Scale, energy consumption, implementation complexity, regulatory
grates various components, including the Hierarchical Content ambiguity, data privacy, interoperability, security, development
[167] 2022 Identifier Mechanism, Decentralised Applications, smart contracts, costs, and governance concerns are some of the drawbacks of block-
and InterPlanetary File System, to create a secure framework for  chain. Optimising blockchain technology’s benefits and ensuring its
manufacturing systems. efficient rollout across varied sectors requires reducing these limits.
. The limitation stems from our reliance on a small number of expert
The mixed-methods approach produced a conceptual framework . . e, pe
. . interviews, which may not represent the organisation’s diverse opin-
for Blockchain-Enhanced Product and Service Systems (BC-PSSs) . . .
[76] 2023 ) . . . . ions. The rapid growth of blockchain technology means that results
for sustainable furniture. This study used VOSviewer to quantify ) .
. . o may quickly become outdated, needing constant framework updates
blockchain, product-service systems, and sustainability. . . .
to stay relevant in sustainable practices.
. . . . The limitations of Al include data quality, governance, economic in-
This methodology involves a comprehensive approach that in- e . caa quattty, gov
. . . ) . equities, job displacement, ethical and privacy issues, talent gaps, un-
Artificial In cludes data collection, econometric modelling, causality analysis,

and examination of interaction effects on governance quality. The predictable outcomes, higher prices, and poor Al comprehension. Re-

telligence [138] 2024 goal of this methodology is to shed light on how Al can effectively ducing these constraints is necessary to maximise the benefits of Al

(Al . . . . . and ensure its responsible and effective implementation across indus-
drive employment and economic growth, especially in Brazil, Rus- tries. includine the emblovment and economic development of
sia, India, China, and South Africa (BRICS). / & POy BRICS P

The methodology for Al technology includes identifying innovative . . .
[168] 2024 domains, building integrated systems with Al and the [T, acquir- ¢ Lmitations of Al encompass hurdles associated with data de

. . . L . endency, integration complexity, ethical dilemmas, talent
ing and analysing data, real-time monitoring, measuring P y & plexity
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performance, and supporting iterative development. This extensive deficiencies, elevated costs, outcome unpredictability, regulatory ob-
methodology aims to achieve Al-efficient urban innovation. stacles, potential job displacement, and inadequate comprehension of
Al
The study employed secondary analysis and content analysis to ex- There is a lack of extensive research regarding the possible risks and
plore how Al influences the SDGs, focusing on poverty reduction disruptions linked to Al, especially in urban environments. Concerns
and infrastructure improvement in disadvantaged nations. Authors  around data quality and accessibility, along with the embryonic
evaluated government records, global statistics, and peer-reviewed phase of Al technology, diminished the reliability of the results. The
studies using non-intrusive research methods to establish common inadequate technical proficiency of financial service providers im-
themes and ideas related to Al's effects. peded the effective implementation of Al in specific areas.
The study examined how Artificial Intelligence Usage, Internet of The survey was limited to 132 responses, which may have reduced its
Things Usage, Big Data Analytics Usage, and Metaverse Environ- generalisability. The study’s quantitative approach may overlook im-
[170] 2024 ment Efficacy drive organisational innovation and productivity us- portant qualitative insights, and Al's rapid evolution may prevent its
ing Partial Least Squares Structural Equation Modelling, fuzzy-set findings from fully addressing future advancements and challenges
Qualitative Comparative Analysis, and Artificial Neural Networks. in organisational applications.
The researchers used secondary research and content analysis to ex-
amine how Al influences the SDGs of poverty reduction and infra-
[172] 2022 structure improvement. Through government papers and peer-re-
viewed studies, researchers have identified key themes and ana-
lysed Al technology’s impacts on emerging economies.
Researchers employed a qualitative case study technique to evalu- The focus on a specific sample of firms, which might not accurately
ate how Al affects Design Thinking. To evaluate Al's impact on dig- reflect Design Thinking’s Al usage, is one of its limitations. Qualita-

[169] 2021

Insufficient extensive study on Al threats may limit our understand-
ing of its ramifications. Data availability, quality, and the evolution of
Al technology may also influence the findings’ reliability and applica-

bility in various contexts.

173] 2022
[173] ital transformation, researchers examined 80 start-ups in a database tive data may bias findings, and Al is rapidly evolving, making them
and chose 20 that were the most capitalised for in-depth analysis. obsolete.
D li limits Al iri ts of high-quali
Large datasets teach algorithms how to identify and predict pat- ata re Lanee imits AL requiring VaSt_ amounts of gh-qua ity data
) . o for learning and performance. Biases in training data can also affect
terns through data collection, preprocessing, model training, and L . .
[48] 2021 . ) . . Al results. The intricacy of Al models can also make decision-making
validation. Al uses supervised, unsupervised, and reinforcement — . .
. . . opaque. We must address ethical issues such as privacy, security, and
learning to enhance performance with training data and feedback. .
employment displacement as Al evolves.
Al for biodiversity conservation and forest management requires a Al in this application relies on large, high-quality datasets, which
comprehensive approach and peer-reviewed data. Authors predic- may be unavailable in developing countries. Al models’ complexity
[174] 2022 tion algorithms use satellite images, sensor data, and biological data can make interpretation and transparency challenging, impeding

to automate species identification, deforestation monitoring, and re- stakeholders’ understanding of decision-making. Data privacy and
source management. Conservation benefits from real-time analysis Al algorithm biases could affect conservation programmes and have
and decision-making. unintended repercussions.
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Clinical AI methodology is qualitative and includes early-stage dig-
ital health and Al entrepreneurs’ accounts. Thematic analysis helps
researchers understand technological integration issues. The paper

The sample size is a limitation that may hinder digital health and Al
generalisability. Focusing on cardiovascular medicine, pre-profit
[68] 2023 companies may miss other healthcare technology sector issues. Busi-
nesses may be reluctant to discuss sensitive sales strategies and is-

sues, biassing participants’ responses.

suggests healthcare providers, regulators, and technology develop-
ers work together to understand health technology acquisition and
validation.

The study uses extensive literature review and experience-driven  This study’s limitations include the experience-driven approach’s
research. The study methodically evaluates Al, innovation, and dig- subjectivity, which may skew outcomes. Current literature may over-
[87] 2024 ital transformation academic research to construct a theory. Qualita- look undocumented Al technology trends and breakthroughs. Focus-
tive data from field workers’ observations, interviews, and surveys ing on certain industry applications may not reflect the challenges
inform the experience-driven approach. and opportunities Al faces across different areas.
This study uses Panel Quantile Regression fully modified ordinary =~ Historical data may not reflect environmental and technological
least squares Dynamic OLS and Fixed Effect OLS to examine how changes, limiting the research. Highlighting G7 states may exclude
[130] 2024 new green technologies, environmental policies, and renewable en- other regions or growing economies. Complex econometric models
ergy affected the G-7 countries’ long-term environmental health may limit interpretation and applicability, and omitted variables may
from 1994 to 2018. be biassed by not analysing all ecological sustainability aspects.
It employs a detailed literature review and empirical analysis to
analyse Al's impacts on many businesses. The empirical study uses
[175] 2024 case studies and qualitative data from industry professionals and
stakeholders, while the literature review synthesises Al
applications, problems, and regulatory frameworks.

Subjective interpretations during interviews may lead to bias in qual-
itative data. Furthermore, the swift progression of Al technology in-
dicates that discoveries may rapidly become obsolete as new ad-
vancements arise.

To assess how Al affects venture development in four Al-driven
companies, the methodology employs a multiple case study ap-  Secondary data may not capture the full context or complexities of
proach. It used modern research theories and secondary data from start-up Al solutions. Limited to European start-ups, the findings
[176] 2022 the internet, video, and founder and client interviews. This method may not apply to other sectors. As Al technology advances, insights
offers a comprehensive analysis of how Al technologies affect entre- may quickly become outdated, and the complexity of Al systems can

preneurship prospecting, production, development, and exploita- complicate the assessment of their impact on entrepreneurship.
tion.
The methodology uses IoT and Al data to visualise Chengdu’s in- Creative competencies, higher education and research institutions,
Internet of [168] 2024 novation scene. For system scale and complexity, inventive compo- and entrepreneurship comprise the innovation ecosystem. This nar-
Things (IoT) nents, network connections, and sensor deployment density are  row focus may miss infrastructure and policy, which profoundly af-
performance analysis criteria. fect innovation.
(50] 2022 The methodology used a mixed-research approach to investigate The research’s focus on Finnish companies may not accurately repre-

the Valley of Death (VoD) experienced by high-tech entrepreneurs, sent IoT’s global challenges. Self-reported data from interviews may
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notably in the Internet of Things sector. Authors qualitatively inter- also be biassed, as individuals may exaggerate their experiences. The
viewed senior managers from 30 Finnish enterprises about their ~ study’s findings might not apply to other high-tech sectors due to

VoD strategy and experiences. variations in organisational challenges and solutions.
The multi-tiered IoT architecture uses distinct security and data  Due to authentication and data transmission concerns, the IoT poses
management protocols. Gateways, adapters, and Secure Socket security and privacy risks. Due to IoT devices’ features, platform
[103] 2019 Layer and Datagram Transport Layer Security ensure device in- communication may be difficult. Scalability and resource availability
teroperability. Big data analytics is prioritised to handle and evalu- issues may limit IoT systems, especially as device numbers rise. Eth-
ate IoT device data in real time and increase system performance. ics and law constrain IoT technologies.
Partial Least Squares Structural Equation Modelling, fuzzy-set
Qualitative Comparative Analysis, and Artificial Neural Networks The study’s 132-person sample may limit its usefulness. The absence
[170] 2024 are used to find linkages between Artificial Intelligence Usage, In- of research on moderating variables and contextual factors may limit
ternet of Things Usage, Big Data Analytics Usage and Metaverse their applicability to other areas.
Environment Efficiency.
The study uses a unique Chengdu space system combining Internet
ey q NECU oP Y & The drawback of this approach is that it primarily concentrates on in-
of Things Usage (IoTU) and internet worms. It uses 500 sensors per R . . s
. . novative individuals, higher education and research institutions, and
square km to collect and assess innovation and network data. IoT e .. _
[168] 2024 entrepreneurial firms, often neglecting infrastructure and policy anal-

measures real-time recognition rates, communication quality, and . .. . . .
ysis. This tight focus may disregard innovation space system compo-

sensor fault detection to ensure accurate data processing and visual- ;
nents.

isation.

Collabora-

tive Robots [101]

(Cobots)

2020

Th hodol i lysis of tactical-level f,
e methodology uses parametric analysis of tactical-level factors, Lack of balance and operational-level components limit assembly sys-

tem efficiency. The decision support system prioritises cost models
over task sequencing and workstation balancing; therefore, theoreti-
cal predictions may differ from reality. The research’s single-product
model may misrepresent multi-product assembly line dynamics.

including throughput, operator costs, and operation timeframes, to
determine when cobots can enhance productivity. By comparing
cost per product among assembly configurations, the decision sup-
port system lets practitioners evaluate the benefits of integrating
cobots with Digital Instructions (DIs).

[177]

2019

With cobots and humans, the methodology balances the assembly People’s differences in cobot processing speeds pose a significant dis-

line. Ergonomics, processing times, and resource capacities deter- advantage. Additionally, the model disregards jobs that might not be

mine cost-effective assembly job arrangements. A real-world case suitable for cobot execution, thereby restricting its application in the

study optimises assembly line jobs and resource allocations to test ~assembly context. Ergonomic risk assessment may overlook other
the concept using labour, COBs, energy, and station layouts. worker well-being and productivity factors.

[29]

2023

It studies how cobots affect manufacturing workers’ skills qualita- Early-stage cobot implementations may not adequately capture the
tively. This requires reading 200 COB reports from 138 organisa- long-term effects on workers’ skills as organisations enhance human-—
tions and interviewing both the implementation team and cobot interaction. Interviewee viewpoints may inject biases into the
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consumers. In-depth interviews with two cobot competitors exam- qualitative study, reducing its generalisability across industries or
ine the technology’s impact on labour skills. countries.
The methodology for producing cobots involves communication,
optimisation, and education. Cobots obey human commands

through both verbal and nonverbal communication. Optimisation

[111] 2019 of algorithms adapts cobot activity to human and environmental
conditions for efficiency and security. To adapt to changing indus-

trial situations, cobots can learn from demonstration by watching

human operators.

Accurate perception systems are crucial for human-robot interaction,
but illumination and occlusion might limit them. Programming com-
plexity and the necessity for human operators to comprehend algo-
rithms can also hinder adoption. Learning algorithms are probabilis-
tic; therefore, cobot’s behaviour may be unpredictable, posing safety
and trust concerns among industrial operators.

Virtual interviews may reduce interaction and non-verbal clues that

Semi-structured online interviews with construction business man- . . e e .
could provide greater insights. South Africa’s distinct geographical

agement, government agency staff, IT specialists, and academics

[142] 2024 L ) . environment may limit the findings” applicability to other locations
collected qualitative data using an exploratory and phenomenologi- ) 1 s e . .
. . . L . or nations with different building industry dynamics and technologi-
cal method. Saturation after 10 interviews indicated no fresh ideas. .
cal adoption levels.
Developing the agricultural rover involves building a six-DOF arm Navigation and detection of cobots may pose challenges in unstruc-
robot for autonomous vegetable harvesting and soil analysis. While tured conditions such as sunlight and changing terrain. One deep
[143] 204 an NPK sensor evaluated soil nutrients, You Only Look In real-  learning model may limit the rover’s ability to identify and classify
time, deep learning algorithms of version 5 identified ripe tomatoes. = crop varieties obscured by foliage or at different growth stages.
The microprocessor and microcontroller allowed remote operations Onboard hardware may not support real-time processing, affecting
and dynamic customization. autonomy.
Th thodology for deployi bots entail luating their ca-
© METhoC o 0y T CepioyTg cObOTs €l a1,s Cvattatng Mielt €9 pe limited range of capabilities of cobots can impact their perfor-
pabilities. This includes specifying the cobot’s tasks, assessing the . .2 . ;
[178] 2021 . . g . A mance in various jobs and environments. Operational factors may
operating environment, and statistically predicting productivity . L e . . .
. constrain the cobot’s efficacy in unpredictable scenarios.
benefits.
The methodology for investigating cobot technology includes a lit- The literature review reveals that a limited number of cobot technol-
erature review and expert surveys to determine how cobots align ogy studies concentrate on Industry 5.0. This scarcity may limit cobot
(98] 2024 with Industry 5.0. Search Scopus and Web of Science for human-ro- efficacy and safety data in various industrial applications. Expert
bot collaboration, workplace safety, and implementation skills arti-  opinions may be biassed since they may not represent the larger
cles. This study uses standardised cobot adoption surveys to evalu- workforce or the different industries that could benefit from cobot in-
ate collaborative robots” human-machine interactions. tegration.
The methodology inventoried Indian afforestation assets using the The skill levels of ground people and the conditions of afforestation
Mid-Tech Mobile ap- [105] 2022 Mahatma Gandhi National Rural Employment Guarantee Act mo- may affect data quality. Mobile technology may also cause network
plication bile application. The Indian Space Research Organisation Bhuvan concerns in remote places, which could slow real-time data entry and

web-enabled Geographic Information System tool collected real- reduce dataset completeness.
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time and geo-tagged afforestation data from over 200,000 field
workers.
The methodology surveyed 200 businesses of French Chief Infor-  The study’s reliance on self-reported data from French Chief Infor-
mation Officers to assess the risks and advantages of adopting big ~ mation Officers (CIOs) may introduce bias or inaccuracies in re-
Big Data [108] 2018 data technology. Authors used Kruskal-Wallis and chi-square tests sponses about the adoption and impact of big data technologies. The
to identify significant business size and industrial sector differences study’s focus on medium and large companies in France may limit its
after randomly selecting a larger sample. generalisability to smaller firms or different economic environments.
Multiple methodologies investigate the impacts of Al IoT, big data  Generalisability is limited by 132 respondents. The research uses
analytics utilisation, and Metaverse Environment Efficiency on  quantitative methodologies, which may miss qualitative insights that
organisational innovation and productivity by using PLS-SEM and explain complex technology linkages. Lack of contextual and moder-
fsQCA hypothesis testing. ating variable analysis limits industry use.
This study used quantitative cross-sectional poll surveys of big data Cross-sectional data may not account for technology use’s dynamic
[179] 2016 analytics-experienced IT managers and business analysts. The au- effects, restricting the study. Self-reported data from one method may

[170] 2024

thors tested the study model using PLS-SEM. be biassed and not generalisable across sectors or situations.
A bibliometric analysis of 391 peer-reviewed Web of Science publi- Limitations like using only Web of Science could exclude important
Cloud Com- [113] 2024 cations examined cloud computing in Web GIS frameworks. This =~ Scopus or Institute of Electrical and Electronics Engineers publica-
puting study exhibited author, journal, keyword, and collaborative net-  tions. Review articles may outweigh conference papers. The issue
work data using R, Bibliometrix, and Biblioshiny. changes frequently.

The quantitative study explored how prolonged Cloud-Based Busi-
ness Services (CBSSs) use affects Malaysian entrepreneurs. On a
[116] 2019 five-point Likert scale, 24 items assessed persistent CBBS use and fi-
nancial and non-financial performance. PLS-SEM confirmed meas-
urement and structural models and analysed linkages.
This study used qualitative and quantitative methods. Through fo- The 145 respondents in the study may not accurately represent tech-
cus groups and technical acceptability reviews, five industry profes- nical energy utility workers. United Arab Emirates research may not
Software [180] 2024 sionals generated hypotheses. The result presented a structured be applicable to other fields or businesses. Self-reported data may be
questionnaire with these attributes to 145 respondents and used = biassed since respondents may have selected socially desirable an-
IBM Statistical Package. swers over their true feelings.

This study utilises a unique panel of 10,000 Japanese workers’ pre- Early research lacks statistics on the number of workers replaced by
COVID-19 to late 2022 questionnaires and assesses the viability of automation technology, making it impossible to assess Al's influence
occupational telework and automation technology using Dingel-  on job displacement. Self-reported survey answers may be biassed

Neiman and Frey—Osborne criteria. due to workers’ present employment position.

The study’s focus on Malaysian entrepreneurs may limit its applica-

tion to other emerging economies. The research model included two

independent factors and one dependent variable, indicating the need
for additional variables in future investigations.

Low-
Tech

[130]
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,, One study limitation is the limited sample size, with only 20 students

in the course and 9 interviewed. The study’s concentration on one

course at one university limits its applicability to other educational
settings or fields.

South Korea deployed the qualitatively studied “3D Time Machine
[121] 2023 EdTech course. Students conducted semi-structured face-to-face in-
terviews and produced reflections throughout two semesters.

A detailed study examines how 5G affects port productivity and Unfortunately, it fails to consider the environmental and social exter-
sustainability. The economic, social, and environmental benefits of nalities associated with the adoption of connection technology. Visu-
extended port connectivity options are examined utilising litera- ally, it neglects infrastructure improvements such as 5G antennas and
ture, case studies, and empirical data. automation-induced job losses.
This study used literature reviews and ANN models to draw con- Networking technology has significant limitations. Asian countries’
clusions in order to examine management strategy, green innova- digital readiness may hinder internet-based agriculture. Data biases
tion, and sustainability-related input and output parameters using a and unreliability may affect the model’s agricultural predictions and
SPANN. generalisability.
The methodology for examining connectivity technologies, particu- Blockchains have more transactions than databases, making scaling
[48] 2021 larly in the context of the 4IR, entails analysing the convergence of difficult. Blockchain transactions can divulge sensitive data and raise
Al blockchain, and 5G. privacy worries.

Connectivity [137] 2021

[124] 2024
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Recommendations

5. Discussion and Recommendation

This research analyses the implementation of technological innovation, including
digital transformation, high technology, middle technology, and low technology, which
have facilitated the attainment of Sustainable Development Goal 8. The objective was not
to enumerate all available studies but to encapsulate the most recent findings and extract
insights for forthcoming studies. According to the literature review, the methodology of
data-driven technologies makes it easier to reach these goals and could become more
important in the future, but only if these technologies can be employed to their fullest
potential [135]. Refer to Figure 3 for the presentation and illustration of the content
analysis findings.

SDG 8 Impacts
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Figure 3. Analysis findings (source: own resource).

The introduction of technological innovation enhances the breadth, effectiveness,
and clarity of social assistance services. Incorporating technology into the system can also
encourage beneficiaries and stakeholders to participate more effectively. This study’s
objective is to enhance technological innovation in start-ups to facilitate the attainment of
SDG 8. This study examines the attainment of objectives related to economic growth,
employment, productivity, creativity, entrepreneurship, innovation, development
policies, and business growth. Furthermore, this study provides recommendations to
support the achievement of this goal, including a. enhancing the quality of technology,
particularly system availability and reality; b. increasing investment in infrastructure and
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environments by start-up stakeholders; c. strengthening the workforce that operates
technology. In the case of sequential investment, it would be advantageous for start-up
founders to select external investors who share similar opinions about the start-up’s
features [188]. Investment in technology is required for infrastructure, instant tools [88],
IT applications, and 5G environments [187]. Additionally, this study aims to d. seek
additional solutions for algorithms; e. formulate new forms of regulation and innovation;
f. enhance telework; and g. explore knowledge and foster creativity.

The findings of this study on technological innovation by start-ups in reaching
Sustainable Development Goal (SDG) 8 show a strong link between the adoption of
sophisticated technologies and better economic outcomes. This is consistent with the
existing research, which focuses on the role of technology in promoting sustainability.

1.  Technological Innovation and SDG 8: The findings indicate that start-ups that use
high-tech breakthroughs like blockchain, Al IoT, and collaborative robots can
improve economic growth, employment, productivity, creativity, innovation,
entrepreneurship, development policies, and business growth. This is consistent with
prior research, which has shown that technology adoption can boost entrepreneurial
performance, sustainable entrepreneurship, and SDG 8, particularly in growing
areas.

2. Contextual Factors: This study’s focus on contextual aspects, such as the economic
situation and regulatory landscape, is critical. Previous research has demonstrated
that the effectiveness of technology adoption is frequently dependent on external
factors such as government policy and market conditions. This emphasises the
importance of a support ecosystem that encourages innovation and caters to the
unique demands of start-up companies.

3. Future Directions: While present technologies show promise, this study concludes
that further research is necessary to investigate emerging patterns and their
implications for sustainability. The literature reflects this, advocating for continuous
monitoring of technological breakthroughs and their potential impact on various
sectors to maintain the relevance and effectiveness of initiatives in achieving the
SDGs.

This study’s key findings add to an expanding body of research emphasising the role
of technological innovation in SDG 8. However, this study emphasises the importance of
examining the intricacies and contextual aspects in order to fully comprehend the
dynamics at play in distinct businesses.

6. Conclusions

While start-up studies have contributed to applying technological innovation,
including digital transformation, high technology, middle technology, and low
technology, research into its effects on Sustainable Development Goal 8, particularly point
8.3, remains incomplete. This paper addresses the gaps in previous research by examining
digital transformation and three types of technological innovation—high-tech, mid-tech,
and low-tech—affecting economic growth, productivity, creativity, innovation,
entrepreneurship, development policies, and business growth.

This review demonstrates that technological transformation at low, medium, and
high levels significantly enhances the attainment of Sustainable Development Goal 8.3,
particularly concerning economic growth, employment, productivity, creativity,
innovation, entrepreneurship, development policies, and business expansion. The
progression of technology in start-ups, encompassing low-tech technology such as
software and connectivity; middle-tech innovations such as mobile applications, big data,
and cloud computing; and high-tech advancements such as artificial intelligence,
blockchain, the Internet of Things, and collaborative robots, spans diverse sectors such as
e-health, public—private partnerships, energy trading, law, education, forestry, electricity,
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biology, vehicles, business, and science, technology, and engineering, fostering essential
practical and theoretical knowledge to promote sustainable transformation.

A quantitative analysis of the 60 reviewed articles indicates that advanced
technologies, such as blockchain, significantly enhance economic growth, innovation, and
development policies; artificial intelligence notably contributes to economic growth,
employment, productivity, creativity, innovation, entrepreneurship, development
policies, and business expansion; the Internet of Things markedly improves productivity
and innovation; and collaborative robots substantially influence economic growth,
productivity, and creativity. This study has identified substantial positive effects of mid-
tech, including mobile applications, on employment and entrepreneurship; big data on
productivity, innovation, and business expansion; and cloud computing on productivity
and business growth. Low-tech significantly influences SDG 8.3 as software enhances
economic growth, productivity, and creativity, whereas connection fosters economic
growth, employment, productivity, and innovation. This study identified several more
elements that may influence SDG 8.3. These factors encompass the quality of technology,
investments in infrastructure and applications, technological knowledge and its
applications, human resources (including digital competencies and management
frameworks), legal and policy frameworks, service quality in the learning process, 5G
environments, and telework or remote sensing capabilities. All of these supporting
variables can facilitate the attainment of SDG 8.3.

7. Limitations

This systematic review of the role of technological innovation in advancing SDG 8
shows some problems with the evidence that was used. These problems may affect how
strong and useful the results are. This review highlights several significant limitations.

1. Sample Size and Diversity: The evaluation analysed 384 items in total, but only 60
full-text papers met the requirements after screening and removing duplicates. This
small sample size may not accurately reflect the broader landscape of technical
progress in many fields. Furthermore, the emphasis on specific businesses, such as
digital health and Al, may neglect the distinct obstacles and opportunities that exist
in other sectors, thereby skewing the conclusions.

2. Temporal Context: The evaluation may fail to account for the rapid evolution of
technology and its uses. As new technologies emerge and existing ones evolve, the
findings may quickly become obsolete. This study’s emphasis on existing research
may ignore emerging technological trends and advancements that could have a
substantial impact on the relationship between innovation and SDG 8 attainment.

3. Methodological Limitations: It can be challenging to synthesise conclusions due to
the significant differences in the methodology used in the evaluated papers.
Differences in research design, data-gathering methods, and analytical procedures
might produce discrepancies that make it difficult to understand results. The
assessment notes that, while it attempted to synthesise findings, the variety of
techniques may restrict the capacity to draw firm conclusions about the overall
influence of technological innovation on SDG 8.

4.  Generalisability of Findings: Because this research evaluated focused on specific
geographical regions or economic circumstances, the applicability of the findings to
other regions or developing countries may be limited. Each country’s distinct
economic, cultural, and regulatory settings can influence the success of technology
breakthroughs in accomplishing sustainable development goals.

While this review provides useful insights into the role of technological innovation

in promoting SDG 8§, its limits underscore the importance of exercising caution when
interpreting the findings. Future research should seek to fill these gaps by combining a
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broader range of studies, sectors, and methodologies to improve the robustness and
applicability of findings in the context of sustainable development.

8. Implications

The findings of this systematic study regarding the impact of technological
innovation in start-ups on the progression of Sustainable Development Goal (SDG) 8 carry
significant implications for practice, policy, and future research. Here is a comprehensive
examination of these implications.

8.1. Practical Implications

1. Technology Adoption by Start-ups: Start-ups must prioritise integrating advanced
technologies, such as artificial intelligence, blockchain, and the Internet of Things, to
augment productivity and stimulate economic growth. The results indicate that
utilising these technologies can enhance operational efficiency and provide a
competitive edge—essential for survival and development in a swiftly changing
market.

2. Capacity Building: Many organisations are unfamiliar with digital transformation
technologies, necessitating training and capacity-building activities. Start-ups ought
to invest in upskilling their workers and management to leverage these technologies
proficiently, alleviating the obstacles linked to digital transformation and
augmenting overall productivity.

3. Collaboration and Networking: This research underscores the significance of
cooperation among start-ups, existing enterprises, and academics. By cultivating
partnerships, start-ups can obtain resources, information, and expertise to enhance
the successful implementation of breakthrough technologies and aid in attaining the
SDGs 8.

8.2. Policy Implications

1. Supportive Regulatory Frameworks: Policymakers must provide an atmosphere that
fosters technical innovation within start-ups. This entails formulating conducive
legislative frameworks that diminish entry obstacles, offer incentives for technology
adoption, and encourage research and development initiatives. Such measures can
foster entrepreneurship and propel economic progress.

2. Investment in Technical Infrastructure: Governments ought to allocate resources
toward technical infrastructure, including broadband internet and digital platforms,
to equip start-ups with essential tools for harnessing technological advancements.
This investment can improve access to technology and promote the development of
digital economies, especially in disadvantaged areas.

3. Emphasise Sustainable Development: Policymakers must synchronise technological
endeavours with sustainable development objectives. This entails advocating for
technology that fosters economic development while simultaneously tackling social
and environmental issues. Policies ought to promote the advancement of sustainable
business practices and technology that enhance long-term economic resilience.
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