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Abstract

This thesis uses qualitative and quantitative methodologies to investigate Pakistan's e-
commerce company's complex link between operational performance and supply chain
digitalization. The research addresses a literature gap by illustrating how blockchain, Al, IoT,

and massive data analytics are making traditional delivery systems nimbler and more efficient.

Digital adoption improves supply chain visibility and monitoring, but operational performance
may take longer to improve, according to e-trade enterprise players' interviews and surveys.
The study concluded that digital technologies promote transparency but not operational

efficiency. These discoveries challenge our beliefs and make us reassess digital technology's

purpose.

The quantitative analysis uses regression and correlation studies to validate qualitative findings
and reveal underlying dynamics. Integration, organizational culture, and infrastructure impact
digital generation's tremendous, diverse advantages, study shows. The research examines e-
trade businesses' challenges, such as infrastructure and skills shortages, while adopting virtual
solutions. Instead than just adopting technology, it examines organizational, cultural, and
strategic changes to utilize it. This report offers practical advice for governments and
communities to use digital generation. Virtual developments in e-commerce require a
comprehensive strategy that addresses technological, strategic, and human challenges. This
thesis contributes to academic discussions and provides a business roadmap by emphasizing
government and company approach adjustments that might boost digital transitions in

emerging economies like Pakistan.

Keywords: Supply Chain Digitization, Operational Efficiency, E-commerce, Digital

Technologies, Pakistan, Qualitative Analysis, Quantitative Analysis, Business Strategy.

Page 2 of 69



Table of Contents

ACKNOWLEDGEMENT ....ooiiiiiiiiiiic ittt 1

ADSITACT ettt ettt e e et e e e e e e e e 2

LSt OF taDIES ..ot 6

1 Chapter 1: INtrodUCtiON ..........coiiiiiiiieiiiiiiee e 7
1.1 BaCKGIOUNA ... s 7
1.2 Problem Statement.........c..uvuiiiiiiiiiiiiiiiiii e 9
1.3 ReSCAICh ObDJECHIVES......uviviie et ee sttt 9
1.4 Research QUESTIONS. ........uvuiiiiiiiieeeiiiiiitiii it e et e e e e e eee e e e e 10
1.5 Research HypothesiS........uuviiiiiiiiiieiiiiiicc e 10
1.6 Significance of the StUAY .......ccvviiiiiiiiiiii 11

2 Chapter 2: Literature REeVIEW ........cciiiiiiiiiiiiiiiiiiiiiiee e 13
2.1 INtTOAUCLION .ottt s e e e 13
2.2 Supply Chain Management (SCM) and Operational Efficiency.................... 14
2.3 The Evolution of Supply Chain Digitization ............cceeevvvviiiiiinieiiiiiiiiiinenn, 14
2.4 Benefits of Supply Chain Digitization .........ccccceeeeeiiiiiiiiiiiiiiiceee i 15
2.5 Challenges of Supply Chain Digitization .........ccccceeviiiiiviiiiiiiieiee e sesiiineenn 16
2.6 The E-commerce Sector in Pakistan.............ccccveiiiiiiiiiiiiiiiiieee e 17
2.7 Impact of Supply Chain Digitization on Pakistan’s E-commerce Sector ....... 18
2.8 Theoretical Framework ...........occuviiiiiiiiiiiiiiiiiiie e 19

3 Chapter 3: Research Methodology ...........ccooiiiiiiiiiiiiiiiiiieee 22
3.1 INErOAUCTION . e e 22
3.2 ReSearch DESIZN .....cooiiiiiiiiiiiiie et 22

Page 3 of 69



3.3 Data Collection Method .......couiieniieei e 22

3.3.1 Qualitative Data ColleCtion .............ouuiiiiiiiieiiiiiicicee e 22
3.3.2 Quantitative Data Collection ............ccceeeeeiiiii e, 23
3.4 Sample SElECtION......ccii ittt 23
3.4.1 Qualitative SAmMPIE .......oovviiiiiiiiieeiiii e 23
3.4.2 Quantitative SAmPIe .......cooovviiieiiiiiiie 23
3.5 Data Analysis TEChNIQUES ........cciiiiriiiiiiiiiiii e 24
3.5.1 Qualitative Data Analysis .........ccooiuiiiieiiiiiiiieciieee e 24
3.5.2 Quantitative Data ANALYSIS .....ccceiiiriiiieiiiiiiiie e 25
3.6 Ethical ConSIAETatiONS ........cuieeeriiiiiiiiiiiiiieee e e s s st ieee e e e e e s sibrbareeeeeeee e 25
3.7 Limitations of the Study .........eeviiiiiiiiiiiiiiii e 26
4 Chapter 4: Data Analysis and FINdings ........ccccccceeeiiiiiiiiiiiiiiiic i, 27
4.1 INETOAUCLION ..ttt e e 27
4.2 OVerview Of PartiCIPaANtS.........ccoiviiiiiiiiiiiiiiie sttt e e siirarree e e e e 27
4.3 Qualitative data analysis through Interviews ...........ccccvvviiiiiiiniiiiiiiee, 27
4.3.1 Thematic ANALYSIS .....ccieiviiiiiiiiiie et 30
o Real-Time VISIDIItY ......covviiiii e 31
o Predictive ANAIYLICS ......c.vvveiei i 31
e Enhanced Collaboration ...........c.ccccvviiiiiiiiiii e 31
4.4 Quantitative data analysis through questionnaire .............ccccccovvvvveeiiniinnnnn. 36
4.4.1 Overview of Data ColleCtion ...........cccvvieeiiiiiiiiiiiiiiiiee e 36
4.4.2 Data Preparation ..........oocuuviiiiiiieeees ittt e e 36
4.5 AnalysiS OF RESUILS .....uuueiiiiiiii s 36

Page 4 of 69



4.5.1 Descriptive Statistics of demographic variables..............cccoeveiiiiiinnennns 36

4.5.2 Reliability analysis/ Cronbach’s alpha...........ccccooiiiiiiiii 42
4.5.3 Regression ANALYSIS: ....uuveiiiiiiriiieeiiiiiiie e 43
4.5.4 Correlation ANalYSIS: .....uevieiiiiiieieeiiieie e 45
4.6 Interpretation of FINAINGS .......covvviiiiiiiiiieiic e 47
5.1 DISCUSSION .ttt e e e e ettt e e e e e e s ettt et e e e e e e e e et bbb e e e e e e e e e e e anneneeees 51
6 Chapter 5: Recommendations and Implications ............cccocvvveiiiiiiineennnnnn, 53
0.1 INETOAUCTION ..eviiiiiiiiiiiiiieiiic et e e e e e e 53
6.2 Recommendations for E-commerce Businesses ............cccccvveviiiiineenininnnnn. 53
6.3 Limitations of the Recommendations.............ccuuvvevveiiiiiiiiiiiiiiiiiiieeee e, 56
6.4 Future Research DIr€CtIONS .. .....cvvvevieiiiiiiiiie it 57
0.5 CONCIUSION ....cviiiei ittt e e 58
RETEIBNCES ... 61
APPEIAICES ..vvvvviiiiiiie ettt e e e raaa s 66
QUESTIONNAIIE .....cee e e e e e 66

Page 5 of 69



List of tables

TADIE 1 1 AR ettt 36
TADIE 2 1 GONACT .....eeeiiiie ittt ettt 37
Table 3 1 EQUCALION .....vviiiiiie ettt nnee e 38
Table 4 : Years of Experience in E-commerce INdUuStry ..........cooovveiiiiiiiiiiiiiii e 39
Table 5 : Position within the COmMPANY .........cccvviiiiiiiiii e 40
Table 6 : Monthly Household INCOME..........ocovmiiiiiiiiii e 41
Table 7 : Relability StatiStiCS ........vvviiiiiiiiiiiiieie e 42
Table 8 :Re@ression ANALYSIS........uuuiiiiiiiiiiiiiiiie et 43

List of figures

Figure 1
Figure 2
Figure 3
Figure 4

Figure 5

: Graphical Representation 0f AZE .........ovviiiiiiiiiiiiiicc e 37
: Graphical Representation 0f GENder.............uviiiiiiiiiiiiiiiiiiicee e 38
: Graphical Representation of Educational respondents ..............occvvvvvviiiiiiiniiiiiiinnnnnnn. 39
: Graphical Representation of years in E-Commerce Industry..........ccccccevviiiiiiiiiinnnnnnn. 40
: Graphical representation of Monthly Household Income ............cccccvvvviieiiiiiiiiiinennnn. 42

Page 6 of 69



1 Chapter 1: Introduction
1.1 Background

Nowadays in the global market, supply chain management (SCM) has become essential for
business success. Efficient and powerful SCM practices assist organizations to stay competitive
by ensuring products are added on time, charges are reduced, and client satisfaction is
enhanced. With the help of digital technologies, SCM has gone through a revolution, opening
up new ways to improve operational efficiency. New technologies like the Internet of Things,
artificial intelligence (Al), blockchain, and big data analytics are remodeling traditional supply
chains into integrated, agile, and responsive structures (Attaran, 2020). Supply chain
digitization, which encompasses the merging of these new technologies, is the secret to smooth-
flowing and efficient supply chain processes. It is not mainly about acquiring new tools; it is
practically about reimagining how supply chains function. This digital revolution allows for
real-time visibility, predictive analytics, and better cooperation among the members of a given

supply chain.

Pakistan has almost attained this digital change because of its rapidly growing e-commerce
sector. This activity has been characterized by increased internet usage, an emerging middle
class, and changing consumption patterns in the nation over this period. For example, there are
more than 100 million Pakistanis who use the internet now as per the Pakistan
Telecommunication Authority’s report creating a large market for online retailers in that city.
The country’s young population with high levels of technological know-how has embraced
online shopping hence providing a favorable environment for the growth of e-commerce
businesses (Fatorachian & Kazemi, 2020). Still, there are a lot of e-commerce businesses in
Pakistan that face challenges due to some inefficiency in their operations. Traditional i.e.
manual supply chain systems that do not adapt to the evolving needs of the new market
landscape often result in failures. This includes problems such as late deliveries, wrong

inventory control, and poor customer service which retards the growth of the sector.

Supply chain digitization offers possible solutions to these problems. E-commerce firms can
better their operational efficiency, reduce cost, and improve customer satisfaction through this.
For instance, take an example, real-time shipment tracking for 10T devices, inventory being
optimized by the Al or blockchain technology ensuring transparency and traceability

throughout the whole supply chain of an organization. However, despite its many beneficial
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advantages, there is an absence of empirical work on how digitization affects operation
effectiveness in Pakistan’s e-commerce industry. This research aims to bridge this gap by
offering evidence based insights on how digital technologies can further improve supply chain
performance within this specific context (Han et al., 2021). Presently, this study emphasizes
the significance of e-commerce to Pakistan’s economy which is playing a vital role. To
facilitate growth and competitiveness, digitization needs to be used in optimizing supply chain
operations as the industry continues its expansion. This research not only fills gaps in the
academic literature on Supply Chain Management and digitization but also provides practical
insights for policy-makers and e-commerce firms in Pakistan so as to make their supply chain

practices more efficient and effective.
Supply Chain Digitization

Deliver chain digitization encompasses the integration of advanced digital technology into
supply chain approaches, along with digital monitoring, e-procurement systems, and synthetic
intelligence (Hussain et al., 2022). Those technologies together enhance the transparency,
responsiveness, and efficiency of delivery chain operations. In the context of Pakistan's e-
commerce region, in which logistical demanding situations and operational inefficiencies have
traditionally been enormous limitations, the adoption of those digital technologies gives

promising answers.
Digital Tracking

The virtual tracking era presents real-time visibility into the motion of products for the duration
of the supply chain. This generation enhances transparency and duty, decreasing the chance of
mistakes and delays. for instance, a examine by way of Arredondo and Alfaro Tanco (2021)
highlighted that virtual monitoring can drastically enhance supply chain performance using
supplying advanced traceability and decreasing lead instances Imran et al. (2019). In Pakistan's
e-trade area, digital monitoring can mitigate issues related to no longer on-time deliveries and

out of place shipments, thereby enhancing customer delight and operational performance.
Procurement Systems

E-procurement systems streamline the procurement process through using facilitating on line

transactions amongst customers and providers. those systems can lessen procurement cycle
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instances, decrease transaction prices, and enhance the accuracy of order fulfilment. An
observation via Jiang et al. (2023) found that e-procurement systems ought to result in
extensive enhancements in procurement performance and effectiveness. In Pakistan, where
traditional procurement processes are frequently gradual and bulky, the adoption of e-
procurement structures can enhance operational efficiency and guide the rapid boom of the e-

commerce sector.
Artificial Intelligence

Based totally on present-day definitions, Al is an important constituent of delivery chain
control that contributes to better degrees of information evaluation modelling, and automation.
Al has the potential to correctly predict market needs for specific products and services, cope
with shares, and improve supply chain control approaches. Preceding this, Sidra (2021) have
proposed that the mixing of Al in delivery chains and its resultant procedure resulted to
performance and appropriate selection making. By applying to Pakistan electronic enterprise
economy, it is feasible to cast off defects linked with fluctuation of demand and stock manage,

through increasing standard organizational effectiveness.

1.2 Problem Statement

The e-trade enterprise in Pakistan has experienced giant increase in recent years, driven by way
of growing net penetration, smartphone adoption, and changing patron possibilities. But, this
speedy boom has also uncovered inefficiencies within the deliver chain operations of e-trade
organizations. Traditional deliver chain practices are frequently sick-prepared to address the
complexities and needs of e-commerce, including closing-mile shipping challenges, actual-
time stock control, and seamless integration of a couple of supply chain companions. These
inefficiencies can result in better operational charges, longer lead times, and poor purchaser
reviews, ultimately hindering the competitiveness and profitability of e-commerce
corporations. Therefore, there may be a pressing need to understand the effect of supply chain

digitization on operational efficiency in Pakistan's e-commerce zone.

1.3 Research Obijectives

The principle goal of this study is to look how the usage of virtual generation within the deliver
chain influences the performance of e-commerce operations in Pakistan. To gain this, we have

precise goals:
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1. To evaluate the current state of supply chain digitization in Pakistan's e-commerce sector.

2. To assess the impact of supply chain digitization on various dimensions of operational
efficiency, such as inventory management, order fulfilment, and logistics optimization.

3. To identify the key challenges and barriers faced by e-commerce companies in

implementing supply chain digitization initiatives.

In doing so, our study will directly address the upcoming research propositions and make
theoretical contributions to supply chain management and digitization streams within the
supply chain management field. It will also be useful to the e-commerce practitioners and

policy makers existing or aspiring to be in Pakistan.

1.4 Research Questions

To help us with our research and achieve our goals, we've come up with some questions to
guide our investigation: To support us in our study and in view of these objectives the following

questions have been developed to guide the research:

1. How does the use of digital technology in Pakistan's e-commerce sector affect how
efficiently things run in the supply chain?

2. What are the key drivers for digitizing supply chains in this particular context, and what
are the main opportunities and threats?

3. What strategies can e-commerce companies in Pakistan adopt to maximize the benefits

of digital technologies in their supply chain operations?

These questions will constitute a framework that will help us navigate through the study and

guide us in terms of data collection, analysis as well as data interpretation.

1.5 Research Hypothesis
Hypothesis 1 (H1): A study on the connection of supply chain management and the use of

technology with the efficiency factors present in the e-commerce of Pakistan.

Hypothesis 2 (H2): This paper established that the implementation of digital technologies in
aspects of supply chain management has a positive relationship with the control of costs in the

e-commerce industries of Pakistan.
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Hypothesis 3 (H3): The findings reveal that Pakistan e-commerce sector engineering shield

enhanced delivery speed and accuracy due to supply chain digitization.

Hypothesis 4 (H4): The use of artificial intelligence (Al) in supply chain management

positively impacts inventory accuracy in the e-commerce sector of Pakistan.

Hypothesis 5 (H5): The implementation of blockchain technology in supply chains enhances

the traceability and transparency of operations in Pakistan’s e-commerce sector.

Hypothesis 6 (H6): Adoption of Internet of Things (IoT) devices in supply chain processes

significantly reduces lead times in the e-commerce industry of Pakistan.

Hypothesis 7 (H7): Big data analytics in supply chain management improves demand

forecasting accuracy for e-commerce companies in Pakistan.

Hypothesis 8 (H8): E-procurement systems in supply chain management lead to reduced

procurement cycle times and lower transaction costs in Pakistan's e-commerce sector.

Hypothesis 9 (H9): Enhanced supply chain collaboration through digital platforms positively

influences overall customer satisfaction in the e-commerce sector of Pakistan.

Hypothesis 10 (H10): Digital technologies in supply chain management contribute to greater

agility and responsiveness to market changes in the e-commerce sector of Pakistan.

1.6 Significance of the Study

The significance of this study lies in its potential to make substantial contributions to both
academic research and practical applications in the field of supply chain management and
digitization. By focusing on Pakistan's e-commerce sector, this research addresses a critical
gap in the existing literature and provides valuable insights that can inform future studies and

initiatives in similar contexts.

From an academic perspective, this study will contribute to the growing body of knowledge on
supply chain digitization and its impact on operational efficiency. By means of offering
empirical facts and evaluation unique to Pakistan's e-commerce region, it'll enhance our
expertise of the way digital technology can remodel supply chain operations in rising markets.

This contribution is particularly crucial given the restricted studies on supply chain digitization
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in growing countries, wherein contextual factors which includes infrastructure, regulatory
environment, and market dynamics can extensively influence the results of virtual
transformation efforts (Kot, 2018). This observer’s awareness at the Pakistani market will offer
nuanced insights into how local e-commerce corporations can navigate those particular

demanding situations and leverage virtual answers to streamline their deliver chains.

In sensible terms, this study has the capability to provide actionable insights and hints for e-
trade corporations in Pakistan. By way of figuring out the benefits and demanding situations
of deliver chain digitization and providing evidence-based strategies for optimization, this look
at can help organizations beautify their operational performance and competitiveness. as an
example, digitization can lead to decreased charges via automation of manual techniques,
expedited deliveries by using improving logistics and stock management, improved accuracy
via real-time monitoring and information analytics, and improved patron pride by supplying
better carrier and quicker response instances (Lee et al., 2022). The findings and guidelines can
function a treasured aid for decision-makers, guiding them inside the powerful implementation
of virtual technologies and the improvement of more green and responsive deliver chain

procedures.

In addition, the information acquired in this study may be useful for layout and implementation
of regulations that enhance the variation of supply chain control in Pakistan to the generation
of digitalisation. The social implication of the study is that it can inform policymakers on how
to ensure that the environment is right for supply chain digitization, by recommending that the
government invests in digital infrastructure, provides incentives that can encourage supply
chain technologists and address any legal barriers that may stifle the digitization of the supply
chain. For instance, government policies that may help foster and promote proper internet
connectivity and mobile networks would go a long way to boost the digital performance of e-
commerce companies, thereby increasing their performance. Finally, promoting policies
whereby supplier organizations develop and adopt advanced technologies including blockchain
and artificial intelligence will also increase the operation efficiency of supply chains. Driven
digital transformation of the supply chain is imperative for the growth that must underpin
Pakistan’s e-commerce. Using technology in and for the enterprise holds the potential for
greater transparency and increases in visibility, as well as enhanced processes that lead to more
accurate decision-supporting information and, therefore, better strategic coordination. Better

capacity for data analysis nowadays helps to predict demand patterns and, therefore, adjust
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inventory supply with less chance of suffering from stock out conditions or the opposite
problem. Lastly, it can help to strengthen the linkages of the supply chain systems and enable
the members of the supply chain to communicate more effectively and efficiently, hence

promoting coordination (Lee, 2021).

In addition, digitalization can contribute toward the advancement of novel forms of e-economy
alters and create new forms of business models. For instance, the establishment of e-commerce
through which buyers and sellers are linked electronically has received a boost from the
availability of digital technologies for payment systems and delivery services which simplifies
the process. These platforms can give a personally instituted shopping strategy and use a variety
of data analysis structures to maintain the sort of customers and then create offers and product
recommendations in accordance. The significance of digitization history provides an
opportunity for a balance between the competition groups and to convey a differentiation
strategy that will widen the potential consumer market for the e-commerce business within

Pakistan.

In conclusion, this study in the development of academic literature is throughout offering
practical recommendations for e-commerce businesses and extending its assistance to the
formation of policies in Pakistan. This research can help immensely in making a breakthrough
in the understanding of various aspects of supply chain digitization effects on operational
efficiency with the overall help in spearheading the digital transformation in the supply chain
sector in the context of Pakistan’s e-commerce future sustainable growth. The suggestions and
recommendations of this study will help individual businesses and also be useful in enhancing
the overall economic growth of Pakistan by creating efficient competition and innovation in

the existing e-commerce business environment.

2 Chapter 2: Literature Review

2.1 Introduction

The literature review serves as a synthesis of the existing supply chain digitization studies and
related theories with a focus on the overall firm efficiency enhancement and supply chain
management performance in the e-commerce environment. In this section, the researcher seeks
to locate the research problem to understand the existing literature, and upon that basis, develop

a theoretical framework for the conduction of the empirical study (Naseem et al., 2021). The
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information disclosed the general overview about e-commerce including concepts and

technologies, and focused on revealed details pertinent to Pakistan’s e-commerce field.

2.2 Supply Chain Management (SCM) and Operational Efficiency

Supply chain management involves the coordination and strategic control of the forwarding
and reverse flows of goods and services, information, and finance between the buyer and the
seller, with the specific aim of optimizing the supply chain value added on customer demand
management while minimizing the total cost of the system. SCM plays a pivotal role in cutting
down costs of various organizations and optimizing operational efficiency along with

increasing customers’ satisfaction (Naseem et al., 2021).

With regards to SCM, operational efficiency then refers to the capability of the organisation or
business to deliver products and services in the most efficient way possible yet still preserving
quality and reliability. Ones include inventory turnover, order fulfilment cycle time, cost of the
supply chain, and customer satisfaction (Nasimi et al., 2018). Operation improvement aims at
improving the ability of an organization to complete tasks effectively and efficiently,
eliminating unnecessary activities, improving coordination with other organizations that may
be part of the supply chain network, and the use of technology to improve the agility of an

organization.

2.3 The Evolution of Supply Chain Digitization

The analyzed trends in the processes of digitization of supply chains indicate that digitization
is the evolution of SCM practices based on the interaction of digital technologies. This
transformation is characterized by several key developments, this kind of transformation is

marked by several factors:

1. Internet of Things (1oT): loT comprises integrating sensors and connectivity into tangible
products to evaluate and control the information in real-time. When it comes to SCM, loT
can help in the tracking of consignments, and the management of inventory, as well as the
appropriate handling of the products during their circulation (Niaz, 2022).

2. Artificial Intelligence (Al) and Machine Learning (ML): Thanks to artificial
intelligence, it is possible to employ Al and ML algorithms to process large amounts of

data with the potential of subsequent prediction, achieving better decision-making, and
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performing repetitive tasks. In supply chains, how these technologies may operate for
demand forecasting, optimal inventory control, and route planning (Sidra, 2021).

3. Blockchain Technology: Blockchain may be described as a distributed database with the
ability to securely record transactions. In SCM, blockchain enables increased transparency;,
and traceability of records, as well as stressing on eradicating fraudulent transactions
thereby enhancing trust among supply chain participants (Ul-Hameed & Shabbir, 2019).

4. Big Data Analytics: Big data analytics is the processing of a large sum of data within a
particular period to obtain significant information. In SCM, big data can be used in
supporting decision-making, demand forecasting, and establishing areas of improvement
that are (McKinsey & Company, 2019).

Altogether, they present supply chain digitization that results in more linked, dynamic, and
efficient supply chains. The advantages are increases in visibility, coordination, and the

proportionate cost decrease, as well as increased customer satisfaction (Lasi et al., 2014).

2.4 Benefits of Supply Chain Digitization

While there is extensive literature on the positive impacts of supply chain digitization, the

following are some of them.

1. Enhanced Visibility and Transparency: Enhanced Visibility and Transparency:
Electronic tools give an endpoint prospect into supply chain activities, thereby helping
businesses to monitor their products, check on stock quantity, and compliance with
rules. This heightened exposure minimizes cases of stock out, excessive storage, as well
as time-related problems (Zaman et al., 2022).

2. Improved Efficiency and Cost Reduction: When several stages are digitized, they
make supply chains to be less touched by hand, since automatic. It ensures increased
efficiency in order processing, minimized order lead time, and overall lower costs.
Application of Al and, specifically, ML enables more efficient control over inventory,
which in turn decreases holding costs and excessive stocks (Ul-Hameed & Shabbir,
2019).

3. Better Decision-Making: Influence of big data analytics and Al Davis driven insights
for better decision making. Organizations can forecast future demand patterns, refine

ideal Supply Chain Management tactics, and execute changes in an efficient manner. It
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is used in risk identification and prevention since it can warn of possible disruptions in
a system (Niaz, 2022).

4. Enhanced Customer Experience: The usage of modern technologies in the field of
delivery applications can help companies offer better delivery predictions for their
shipments, monitor shipment location, and enhance their communication with the
buyers. This results in customer satisfaction and hence loyalty of the customers (Lee et
al., 2022).

5. Increased Agility and Responsiveness: Digital supply chains are dynamic with
inclined capabilities to adjust to conditions of demand and supply volatilities. This
flexibility is more important in the current global environment where the business world
is constantly shifting to ensure that it responds to the new opportunities and threats that
are likely to arise (Lasi et al., 2014). Agility on the other hand means that when
organizations operate in the market they can quickly adjust and adapt to the market
fundamentals that are in place. Through the use of supply chain technologies, various
strategic and sustainable supply chain solutions that can be adopted in the business
organization can be put in place to allow organizations to operate continually and
effectively in spite of occurrences such as quakes, wars or any other situations that may

hinder continuous and effective supply chain management.

2.5 Challenges of Supply Chain Digitization

Supply chain digitization has been an area of focus for companies and organizations to enhance
their supply chain management and efficiency in delivering products from the manufacturer to
the end consumer. However, despite having positive impacts, there are various challenges that

have emanated from supply chain digitization as will be discussed below.

1. High Implementation Costs: Among potential risks and challenges that might be
associated with the implementation of digital technologies, infrastructure, and training,
costs may pose an imminent threat to realization of technological advancement. Due to
such costs, SMEs may never afford them, and this constrains the prospects of embracing
extended technologies (Naseem et al., 2021).

2. Data Security and Privacy: As the reliance on digital technologies continues to grow,
these concerns or implementing these technologies are matters of security and privacy
of data. Managing risks in cyber threats and meeting compliance on protection of data

are major issues (Imran et al., 2019).
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3. Integration with Legacy Systems: Most firms have invested in architectures that
challenge compatibility with state-of-the-art technologies. To implement these systems,
organizations experience massive dedication and commitment to the execution of
interventions, which frequently interrupts operations (Jiang et al., 2023).

4. Skill Gaps: The strategies for applying digital technologies in six areas of work and
employment demonstrate that having an accountable and skilled workforce plays a
crucial role in the application of technologies in each specified area. There is therefore
a need to train employees and recruit more talented people in order to address those
gaps as digitization is key to unlocking its full potential (Alfaro Tanco, 2021).

5. Change Management: Organisations need to be reformed to achieve the true spirit of
digitisation. There are some considerations that may help explain why organisations
may struggle to transition to the use of digital technologies: lack of commitment from
stakeholders, and reluctance to embrace change. These issues can best be addressed
through enhancing effective change management strategies that help in overcoming the

barriers to change (Arredondo, 2021).

2.6 The E-commerce Sector in Pakistan

Unfortunately, or fortunately depending on one’s perspective, the e-commerce sector of
Pakistan has in the last decade visibly grown. These are due to the steady growth in internet
usage, the increasing population of the youths who are digital-savvy, and the emergence of
middle-income earners. The PTA reports that the total internet users in Pakistan have exceeded
one hundred million, providing a great market to firms selling consumer goods online (PTA,
2023).

Pakistan-based e-commerce businesses include; large e-commerce platforms like Daraz, Rahat
Avicos, Easy Paisa, and Jabber Group. Pk to thousands of small and medium-sized businesses
that advertise and sell products, and engage customers and consumers digitally through social
media platforms and others alike. These changes include increased effectiveness of the selling
process due to more efficient digital payment systems, better and improved logistics, and last

but not least stable government support (Hussain et al., 2022).

But, the sector also mentions some challenges, such as logistic troubles, problems with

consumers’ trust, and various regulations. It is imperative to note that the ability to overcome
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these challenges is of significant importance to the sustenance of e-commerce business in
Pakistan (Imran et al., 2019).

2.7 TImpact of Supply Chain Digitization on Pakistan’s E-commerce Sector

However, there is a scarcity of research work that focuses on the channel shipping digitalization
trends in Pakistan’s e-commerce industries. On this, some generalizations can be made based
on literature review and some investigations of similar countries in the developing world. The
potential impact of digitization on operational efficiency in Pakistan’s e-commerce sector can
be explored through several dimensions: The potential impact of digitization on operational

efficiency in Pakistan’s e-commerce sector can be explored through several dimensions:

1. Cost Reduction: Technology plays a notable role as a tool that could minimize the
overall costs of operations and enhance efficiency in determining the right inventory
mix, demand, and supply in the context of e-commerce companies in Pakistan. Al and
ML will help increase inventory accuracy so that holding costs can be lowered and a
minimum number of stockouts can occur (Fatorachian & Kazemi, 2020).

2. Delivery Speed and Accuracy: Through logistics tracking and 10T devices, one can
be able to track shipments with ease and ensure that the shipments delivered are timely
and accurate. This capability is relevant especially in Pakistan because the Country
faces various logistics issues that may cause delays in processes. Introducing more
visibility and another layer of analytics will allow delivery to be optimized and the
customers to be more satisfied (Jiang et al., 2023).

3. Customer Satisfaction: Another way in which e-commerce businesses can enhance
the overall aspect of customer service is through electronically derived tools such as
enabling customers to track their orders and know the likely time when they will be
delivered alongside other appropriate means of communication. These developments
can help to enrich the customer experience and promote their loyalty and return visits
(Hussain et al., 2022).

4. Scalability and Growth: As such, digitization offers e-business companies flexibility
in terms of expanding their range of business activities. Automation provides the
capability to process higher volumes of orders while entering new markets without
compromising the level of operational capability.

5. Risk Management: Digital technologies offer tools for managing the risk aspect.

While predictive analytics can help detect disruptions, blockchain guarantees freedom
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from fraud and offers full accountability and traceability, which are important for risk

management and continuity, as stated by Kumar and Bhatia (2021).

2.8 Theoretical Framework

The theoretical framework provides the general background for comprehending the topics and
connections of the study. In this research, the theoretical framework comprises two main
domains: This paper will discuss the role of Supply Chain Management (SCM) and Digital

Transformation.

Moderating variable

E- commerce Sector

Performance
Digital Adoption Operational Efficiency

v

Supply Chain Transparency

and Traceability

Mediating variable

Supply Chain Management (SCM): This works to enhance or elongate the movement of
goods, services, and information in the supply chain, with operation efficiency as one of its

central goals.

Digital Transformation: This explains the following digital technologies and how
organizations adopt and deploy them to innovation and integrate changes in Supply Chain

Management activities and processes.
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The digital technologies include but are not limited to: The digital technologies include but are

not limited to:

1. Artificial intelligence and robotics
2. The Internet of Things

3. Cloud computing

4. Augmented reality

5. Big data and data analytics Big data and data analytics refer to the vast volume of structured

and unstructured data of variable quality that is produced in business operations regularly.
6. Blockchain

7. The sharing economy

8. 3D printing and Additive Manufacturing

9. Energy

Operational Efficiency: This is placed below Supply Chain Management as it is the receiving

end or the outcome being affected by various other factors in the framework.

Digital Technologies: Within the field of the “Digital Transformation” box, the following

technologies have been named in your study:

Internet of Things (10T)
Artificial Intelligence (Al)
Blockchain

Big Data Analytics

> w0 e

Positive Influence Arrows: Arrows link “Digital Technologies” to the sets of “Operational
Efficiency”, including cost decrease, velocity, and accuracy of delivery, with a positive impact
sign. This means that the implementation of these technologies is likely to enhance these

aspects of operational efficiency.
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E-commerce Sector Performance: This box is positioned beneath the ‘Transformational
Efficiency’ this is because better efficiency is most likely to result in better performance of the

e-commerce industry.

Moderating Variables: A dashed line links the impact indicator labelled “E-commerce Sector
Performance” to a rectangle called “Moderating Variables”. Some of these are external factors
that may affect the relation between efficiency at the operational level and the performance.

Examples listed here include:

Infrastructure and logistics which in general can also be defined in this way

Regulatory Environment (e. g. Controllable factors include, but are not limited to the following:
List of factors such as political stability, legal structure, bureaucracy, macro-economic factors,
skill development among the workforce, managerial attitude towards employees,
infrastructure, technology and support industries, capital, preference, taxes, investment,
growth, institutions and branding, corporate culture, innovation, talent search, productivity,

health, institutions, protection of IPRs and laws, credit and payment risks, capital,

Impact of Internet on Consumer Buying Behaviour: Confidence Building or Confidence

Enhancement or Buyer’s Confidence (especially in Internet buying)

Supply Chain Management (SCM): SCM theory aims at improving the movement of goods,
services, and information both internally and externally through the network. In doing this, it
focuses on the aspect of operation in the realization of competition through supply chain

operation and management by co-co, and integration of activities.

Digital Transformation: Generally, the theory of digital transformation defines changes and
the adoption of new information technologies in an organization, which transforms operations.
The use of the 10T, Al, blockchain, and big data for more efficiency and to enhance the supply

chain for capability, visibility, and adaptability.
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3 Chapter 3: Research Methodology

3.1 Introduction

To research how digitization of the delivery chain impacts operational performance in Pakistan's e-
alternate sector, this chapter describes a thorough look at the method that was employed. It lays forth
the framework, methodologies, information collection, sampling, facts evaluation, and ethical
considerations of the combined strategies look at. Further to discussing approaches to reduce their
effect, the chapter recognizes the restrictions of the study.

3.2 Research Design

The research phenomena are thoroughly investigated with the use of a combined-techniques research
layout, which includes both qualitative and quantitative techniques (Almeida, 2018). To get to the
bottom of vital stakeholders' minds, thoughts, and critiques on the digitalization of the delivery chain
and operational effectiveness, the qualitative hassle at hand requires accomplishing semi-dependent
interviews. That allows you to quantify correlations among variables, the quantitative element makes

use of a questionnaire to collect facts for statistical examination.

3.3 Data Collection Method
3.3.1 Qualitative Data Collection

Contributors of Pakistan's e-alternate enterprise, such as e-trade business owners, transport
chain professionals, and different enterprise insiders, are interviewed through the use of semi-
dependent interviews. The interviews are open-ended, allowing contributors to explicit their
critiques and reviews freely (Gill & Baillie, 2018). The interview protocol covers topics
consisting of the modern-day state of digitization in delivery chains, drivers and boundaries to
adoption, perceived adjustments in operational efficiency, and recommendations for destiny

enhancements.

The interview procedure adheres to the Consolidated Criteria for Reporting Qualitative
Research (COREQ) suggestions to make certain methodological rigor (King, 2021). Interviews
are audio-recorded with the individuals' consent and sooner or later transcribed verbatim for

evaluation.

The interview protocol includes open-ended questions, unstructured, which means that the
questions have been phrased in a preferred manner, and individuals were unfastened to express

their opinions. It brings into consciousness issues like the modern state of digitization in the
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supply chain, drivers and limitations to adopting digitization, perceived adjustments in
operation efficiency, and guidelines for future improvements, allowing contributors to
articulate their views freely. Questions explore subjects inclusive of the extent of deliver chain
digitization, elements influencing adoption selections, discovered changes in operational

efficiency, and guidelines for development.

3.3.2 Quantitative Data Collection

A dependent questionnaire is advanced to acquire quantitative facts from e-trade corporations
in Pakistan. The questionnaire includes closed-ended questions about a 5-factor Likert scale,
starting from "strongly disagree" to "strongly agree" (Marori & Juma, 2020.). The questions
are designed to degree the volume of deliver chain digitization, perceived operational
efficiency, and different applicable variables diagnosed from the literature overview and

qualitative findings.

The questionnaire is pilot-examined with a small sample of respondents to evaluate its
readability, relevance, and validity. Essential modifications are made based totally on the pilot

check effects before distributing the very last version of the questionnaire.

3.4 Sample Selection
3.4.1 Qualitative Sample

The qualitative sample is chosen through the usage of a purposive sampling method (Mishra et
al., 2019)). Participants are selected based totally on their relevance, expertise, and enjoyment
in delivery chain control and digitization inside the e-commerce quarter in Pakistan. The pattern
length is decided through facts saturation, with a target of 10-15 participants, as cautioned by

Moser and Korstjens (2018).

3.4.2 Quantitative Sample
For the quantitative element, a pattern length of 35 e-commerce groups is targeted. The sample
size is determined based totally on statistical strength analysis and the encouraged minimum

sample length for regression evaluation Moser and Korstjens (2018).
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The pattern is selected by the use of a combination of convenience and snowball sampling
techniques (Yin, 2017). Inclusion standards encompass e-commerce organizations operating in

Pakistan, with a minimal degree of supply chain digitization initiatives implemented.

3.5 Data Analysis Techniques
3.5.1 Qualitative Data Analysis

They include, the quantitative records amassed are analysed through the use of descriptive statistics
while thematic analysis is used to analyse the qualitative statistics extracted from the interviews. This
method entails the manner of encoding the records won by categorizing them to get insights and
conclusions which can be interrelated and programmed systematically with the aid of the invention of
diverse styles, tendencies in addition to topics (Obilor, 2023). Thematic evaluation is most suitable in
utilizing qualitative research records because it could be of great assistance in figuring out the

distinguished issues that shed mild on the research question.

> Thematic Analysis Steps

Data Familiarization: Transcripts are gone through numerous times so one can get an experience of
what's being said in addition to getting the initial idea of the type of subject matters present within the
conversation. Upon completing the records collection procedure, one way to begin the evaluation is to
interact in records ‘soaking’ wherein the goal is to familiarize the researcher with the form of

information that they may be handling in their study.

Coding: To analyse the transcripts, studies questions & goals guide the coding of key terms, standards,
and thoughts in an LP-primarily based manner. This involves writing down on paper, seeing, or printing
symbolic labels on certain variables of the textual content that epitomize their content material and or

meaning.

Theme Development: Codes are organized into essential categories based on how they're related and
related to each other. In this step, the researcher attempts to search for similarities and variations
between one code and some others, as well as to look for broader standards that contain the maximum

critical facts from the records.

Data Interpretation: issues are taken into consideration in mild research questions; they're reflected
on and probably adjusted and explained to offer extra comprehensive information on the difficulty and
establish conclusions. The ultimate of them is the evaluation of the received consequences and setting

them into synthesis by way of forming a complete narrative that would meet the research goals.
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3.5.2 Quantitative Data Analysis

The quantitative records gathered via the questionnaire are analyzed using IBM SPSS statistical

software. The following analyses are performed:

1. Descriptive facts: Measures of central tendency (imply, median, mode) and measures

of dispersion (popular deviation, range) are calculated for the variables beneath take a
look at (Obilor, 2023).

Reliability analysis: Cronbach's alpha is calculated to evaluate the internal consistency
and reliability of the measurement scales used within the questionnaire (Smith, 2018).
Correlation analysis: Pearson's correlation coefficient is used to determine the power
and course of the relationships between supply chain digitization and operational
performance variables (Taherdoost, 2022).

Regression evaluation: a couple of regression evaluations are conducted to observe the
predictive strength of deliver chain digitization on operational performance and to

perceive the most massive predictors (Uttley, 2019).

3.6 Ethical Considerations

They take a look at adhering to moral principles outlined via the Bahria College studies Ethics

Committee and follows the recommendations established with the aid of the British

Educational Studies Association (Walsh et al., 2020). ethical concerns include:

1.

Knowledgeable consent: contributors are furnished with exact statistics about the
character, cause, and procedures of the look-at. Their voluntary consent is obtained
through written or electronic consent bureaucracy earlier than records collection.
Confidentiality and anonymity: player identities and statistics are saved exclusively
and anonymously at some point during the examination. Records are de-diagnosed, and
appropriate measures are taken to ensure a cozy garage and handling of records.
Appreciate contributors: members are handled with respect, and their right to
withdraw from the have a look at at any time without result is upheld.

Minimization of harm: the look is designed to minimize ability risks or harm to
participants, and suitable measures are taken to deal with any unexpected troubles that

could arise.
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3.7 Limitations of the Study

No matter the rigorous technique employed, the study has the following capacity obstacles:

1. Subjectivity and generalizability in qualitative research: Qualitative studies
procedures inherently contain researcher subjectivity in facts interpretation, which
might also restrict the generalizability of the findings (Zemlyak et al., 2022)

2. reaction biases and non-reaction mistakes: Self-said records accrued via the
questionnaire can be a problem to reaction biases, along with social desirability bias
or acquiescence bias, and non-response errors (Taherdoost, 2022)

3. Pass-sectional nature of the information: The information is amassed at an
unmarried point in time, restricting the capability to establish causal relationships
among variables (Obilor, 2023).

4. Generalizability to different contexts: the focus on e-trade businesses in Pakistan
may limit the generalizability of the findings to different sectors or countries with

special socio-monetary and cultural contexts.

To mitigate those boundaries, the following techniques are employed:

1. Triangulation of facts assets and methods to enhance credibility and validity
(Taherdoost, 2022).

2. Careful questionnaire design and pilot trying to reduce response biases (Uttley,
2019).

Acknowledged boundaries inside the interpretation and discussion of findings.
4. Pointers for future studies to cope with the constraints and increase the have a look

at exclusive contexts.

Despite these barriers, the blended-techniques technique, rigorous statistics series and
evaluation strategies, and adherence to ethical concepts make contributions to the overall

trustworthiness and reliability of the study's findings.
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4 Chapter 4: Data Analysis and Findings

4.1 Introduction

This chapter delineates the research methodology employed in the study, adopting a mixed-methods
approach to explore the impact of supply chain digitization on operational efficiency within Pakistan’s
e-commerce sector. This comprehensive approach integrates qualitative interviews and a quantitative
survey, offering a dual perspective that enriches the understanding of digitization’s effects. By
synthesizing qualitative insights with quantitative validation, this methodology provides a robust

analysis of how digital technologies are reshaping operational practices and outcomes in e-commerce.

4.2 Overview of Participants

The research design for this thesis is a mixed-methods approach, which effectively bridges the gap
between qualitative depth and quantitative breadth. This approach is particularly valuable in supply
chain studies where the complexity of digital integration and operational processes often requires
nuanced exploration that qualitative methods facilitate, alongside the broader generalizations afforded

by quantitative methods.

4.3 Qualitative data analysis through Interviews
4.3.1 Themes and Sub-themes Identified in Qualitative Analysis

Main Theme Sub-theme Description Sample Quotes
Impact of Supply Real-Time Enhanced operational | "We have adopted IoT
Chain Digitization Visibility decision-making devices across supply
on Operational through real-time | chain processes; thus,
Efficiency tracking of shipments | tracking the movement

and inventory. of products is much

easier thanks to real-

time visibility."

Predictive Improved demand | "This set of models
Analytics planning and ordering | helped us to change our

approach to inventory
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processes,  reducing | management
stock shortages. significantly."
Enhanced Efficient "We are able to have
Collaboration | communication and | constant visibility into
decision-making live data as well as
between supply chain | media that enable better
partners through | cooperation of supply
advanced chain participants."
technological
networks.
Benefits of Digitizing | Cost Reduction | Reduction in | "When it comes to
Supply Chains operational costs and | digital technologies in
resource use through | the supply chain, it
digital technologies. appears to reduce cost
and increase efficiency."
Improved Boost in productivity | "Online monitoring
Efficiency and order delivery rate | advanced  forecasting
through online | and integrated
monitoring and | cooperation have helped
forecasting. to boost organization
productivity."
Enhanced Increased delivery | "Customers reported
Customer speed, accuracy, and | satisfaction on  the
Satisfaction responsiveness increased speed and
leading to  higher | accuracy of delivery."
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customer satisfaction

and loyalty.
Challenges of | Infrastructure Challenges due to | "Infrastructure
Digitizing ~ Supply | Constraints inadequate digital | limitations and lack of
Chains infrastructure, skilled personnel are
including  unreliable | major concerns."
internet and power
outages.
Skills Gap Shortage of skilled | "A lack of digital
professionals with | literacy ~ within  the
expertise in digital | workforce is a
technologies. significant barrier."
Data  Security | Concerns about data | "Data security is a major
Concerns security and privacy | concern, especially
due to increasing | given the  sensitive
cyber threats and | nature of supply chain
regulatory information."
requirements.
Recommendations Digital Tools Adoption of platform | "Blockchain enhances
for Optimizing technologies like | transparency and
Supply Chain blockchain, Al, and | security where all the
Operations [IoT for efficiency | chain of suppliers and

improvement.

buyers can check the

material in real-time."
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Supply  Chain | Improved interactions | "Through enhanced
Integration and cooperation | communication and
among supply chain | cooperation, all the

members through | players in the supply

enhanced chain can be enticed
communication  and | towards delivering
cooperation. value."

Logistics  and | Incorporation of better | "Logistics plans were
Transportation | supply chain networks | offered to incorporate

and technologies for | better supply chain

improved logistics and | networks and
transportation applications like
efficiency. improved storage

facilities and better route

planning."

Training  and | Continuous training | "Continued education on
Development and development | the most current
programs for supply | practices and
chain staff to keep up | technologies is crucial
with new technologies | for employees."

and methods.

4.3.2 Thematic Analysis
> Theme 1: Impact of Supply Chain Digitization on Operational Efficiency

The first macro category with respect to the findings of the study can be associated to the

digitization of the supply chain and its effects on the operational effectiveness of e-business
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sector in Pakistan. People explained in different ways categorizing examples of how digital

technologies disrupted supply chain management practices and improved effectiveness.

e Real-Time Visihility

Several interviewees stressed that facilitating visibility in real time based on advanced
connections such as 10T and blockchain is crucial. They also pointed that tracking of shipments
of goods on real-time basis and inventory data has enhanced operational decision making by
enabling management to make early decisions on issues affecting the shipment and inventory

control.

Participant A argued, “We have adopted IoT devices across supply chain processes; thus,
tracking the movement of products is much easier thanks to real-time visibility. Whenever we

note that there are issues that slow down the process, we can easily make proper adjustments.”

e Predictive Analvtics

Another interesting point mentioned by the participants was the potential of the use of
predictive decisions to improve the supply chain integration. Al and big data have helped e-
commerce organizations for demand planning and ordering processes hence minimizing stock

shortages.

Speaking about the impact of using the models, another participant, a supply chain manager,
continued: “This set of models helped us to change our approach to inventory management
significantly. We are now able to predict demand change rates more accurately and, as a result,

keep the inventory levels as low as possible and do not have many extra stocks.”

e Enhanced Collaboration

They also highlighted the need to increase synergy efforts that have been made possible by
advanced technological networks. The application of communication technology and cloud-
based platforms in supply chain management has promoted efficient communication between

the partners and quicker decisions that meet customer wants.
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Participant C explained that digitization of supply chain relationships significantly altered these
interactions: “We are able to have constant visibility into live data as well as media that enable

better cooperation of supply chain participants to ultimately serve the consuming public.”

» Theme 2: Benefits and Challenges of Digitizing Supply Chains

The second transverse theme was of the advantages and disadvantages presented in the
digitization of supply chains in the e-commerce businesses of Pakistan. For our part, it is
noteworthy that, in addition to noting numerous benefits of the digitization process, the

participants pointed out a number of problematic issues that require further discussion.

e Benefits

Participants identified several benefits associated with supply chain digitization, including:

Participants identified several benefits associated with supply chain digitization, including:

e Cost Reduction: Accordingly, e-commerce businesses have benefited from digital
technologies in cutting down their costs the resource use, and improving operational
efficiency.

e Improved Efficiency: Online monitoring, advanced forecasting, and integrated
cooperation have helped to boost organization productivity and increase the order
delivery rate.

e Enhanced Customer Satisfaction: Supply chain digitization in some ways helped
boost supply chain performance in terms of delivery speed, accuracy, and

responsiveness which leads to customer satisfaction and customer loyalty.

Participant D, an e-commerce business owner shared: “When it comes to digital technologies
in the supply chain, it appears to reduce cost and increase efficiency for our company and

customers reported satisfaction on the increased speed and accuracy of delivery...”

e Challenges

Despite the benefits, participants also highlighted several challenges associated with digitizing

supply chains:
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o Infrastructure Constraints: Inadequate digital infrastructure, including unreliable
internet connectivity and power outages, poses challenges to the -effective
implementation of digital technologies.

o Skills Gap: There is a shortage of skilled professionals with expertise in digital
technologies, hindering e-commerce businesses' ability to fully leverage these tools.

o Data Security Concerns: Participants expressed concerns about data security and

privacy, particularly in light of increasing cyber threats and regulatory requirements.

Participant E, a supply chain manager, noted, "While digitization offers many benefits, we've
encountered challenges related to infrastructure limitations and a lack of skilled personnel. Data
security is also a major concern, especially given the sensitive nature of supply chain

information."

» Theme 3: Recommendations for Optimizing Supply Chain Operations

The third collected interview type and raised issue deals with suggestions for the efficient
supply chain management that can be applied to functioning of e-commerce in Pakistan. The
professionals also provided valuable information regarding operational improvements, more
efficient cost control, and performance improvement based on strategies and technology

innovations.

The use of sophisticated digital tools was a suggestion frequently suggested by all the
interviewed HR’s. They said that platform technologies for supply chain management,
including blockchain, Al, and loT offer a good chance for efficiency improvement. For
example, blockchain enhances the transparency and security, where all the chain of suppliers,
buyers check the material at actual time when the material is shipped, so the authenticity of the
product can be easily checked out. Said optimization can be achieved through Al which helps
in analysing the likelihood of demand patterns and highlight ideal areas. Connectivity solution
like 10T can be seen in sensors, which are smart in enabling real-time monitoring of goods to
help minimize loss. Through incorporation of these technologies, internal and external business
processes of the e-commerce companies are automated with enhanced effectiveness of the

business processes in reduction of errors.

One of my recommendations included increasing supply chain integration or improving the
manner in which different supply chain members interact. It was agreed that there were gaps

in supplier-manufacturer- retailer relationship and it has to be adjusted for better functioning.
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Through enhanced communication and cooperation, all the players in the supply chain can be
enticed towards the idea of delivering value, since this will be the objective that has been set
out by all the other players in the chain. The use of CPFR increases the opportunities to carry
out planning, forecasting and replenishment processes in concordance with other nodes of the
supply chain, thereby minimising the time and resources wasted on redundant activities and

increasing the speed of response to change in market demands.

In addition to the above points, the authors opined that logistics and transportation also formed
another cluster of best practices. Logistics plans were offered to incorporate better supply chain
networks and applications, like improved storage facilities and better routes planning. Whereas,
there are automated warehousing technologies that enable quick stock replenishment dropping
the time and effort required for it, there are also better route planning and optimization software
that enhances delivery routes thus making them faster and cheaper. Also, entrusting an e-
commerce company’s operations to professional 3PL providers could present a range of
professional and physical resources that the business may lack and could not develop quickly

enough, helping such a company adapt more effectively to the growing market

Other recommendations made by stakeholders include outlining central processes that can be
instituted across the entire supply chain. Supply chain coordination is all about identifying and
bringing in similar procedures and protocols into all areas of supply chain management. This
can lower the chance of variation and enhance the possibility of stability so as to increase the
discoverability and improvement of the rate of untidy production. With reference to this
conclusion, theoretical frameworks state that by adopting such standardized practices,
companies can facilitate the ease of working together with other members, which makes their

operations more efficient, thus reducing sub-par products and increasing customer satisfaction.

They also noted that there is a need for constant training and development programs for the
individuals in the supply chain. Supply chain technologies and best practices are continuously
developing, and therefore, continued education on the most current practices and technologies
is crucial for employees, independents, and other companies. Thus, an alternative strategy
would be to combine training programs and workshops implemented on an ongoing basis to
increase the level of employees’ knowledge and competence to use new technologies and
methods. This not only helps to improve the day to day efficiency but also promotes

organizational culture that encourages long term service development.
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Moreover, it is equally notable that data analytics is a crucial tool in supply chain management
as pointed out in the previous sections. To the participants, big data and analytical tools hold

possibilities of offering substantial beneficial information of Supply Chain

performance. The information about inventory status, transportation time and customer
requirements, means that by knowing all these, business enterprises can be in a position to
make right decisions, assess the areas of shortages, and come up with the best strategies, which
fits the real situation best. Supply chain analytics also enable firms to have insights to the trends
and behaviours in the market through analysis of past data, so as to make accurate anticipations

in their chain supply.

There was also the call for the inclusion of sustainability practices in the supply chain
management process. The following table represents the stakeholders’ answers to the question
asking about the expectations towards e-commerce businesses when it comes to the given
aspects. They include the following: the employment of environment-friendly packaging
materials, reduced transportation to minimize the emission of greenhouse gases, and the
application of energy-conserving technologies. First of all, sustainable practices protect the
company and its environment, which creates a positive image of the company and attracts

consumers who are interested in protecting the environment.

Finally, participants encouraged that the organizations should develop positive and sound
measures to reduce risks that may affect its supply chain. This means the formulation of supply
chain contingency strategies, procurement of supplies from multiple sources, and funding of
methods that improve supply chain robustness. That is why, knowing and predicting possible
threats to the business, leaders can prevent their occurrence in the first place or, at least, reduce

the consequences of disruptions to the company’s work.

To sum it up, the lessons from last years and further analysis of Pakistan’s e-commerce reveal
that the optimization of the supply chain surely has no universal solution. To promote the
effectiveness of operations in e-commerce businesses, managers can use the following
strategies: upgrade the digital technologies in use; improve collaboration among employees;
boost logistics; standardise procedures; invest in training; harness the power of analytics; adopt
environmentally friendly practices; and lessen the risks faced by the business. These

recommendations from individuals and organisations that have been actively involved in the
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global and/or the local supply chains give a holistic and strategic view of how the supply chain

excellence can be attained in the continuously changing e-commerce environment.

4.4 Quantitative data analysis through questionnaire

4.4.1 Overview of Data Collection

Data for the quantitative analysis was collected through structured questionnaires distributed
to professionals within Pakistan's e-commerce sector. The questionnaire, designed to gather
both demographic and operational data relevant to the study, was disseminated electronically.

A total of 35 responses were received, providing a comprehensive dataset for analysis.
4.4.2 Data Preparation

The data from the questionnaires were initially reviewed for completeness and accuracy,
ensuring no critical data points were missing or incorrectly entered. The dataset was then coded
and input into statistical software for analysis. This stage included the verification of scales

used for measuring the variables and ensuring consistency across data points.

4.5 Analysis of Results

4.5.1 Descriptive Statistics of demographic variables

» Age group of respondents

Age of respondents

Cumulative
Frequency Percent Valid Percent Percent

Valid  20-29 years 15 42.9 42.9 42.9

30-39 years 11 314 31.4 74.3

40-49 years 4 11.4 11.4 85.7

50 years and above 5 14.3 14.3 100.0

Total 35 100.0 100.0

Table 1: Age

The age distribution of the respondents provided a wide array of perspectives on the impact of
supply chain digitization. Among them, the age group of 20-29 years was the most represented

with 15 respondents, accounting for 42.9%. This was followed by the 30-39 years age group
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with 11 respondents (31.4%), the 50 years and above group with 5 respondents (14.3%), and
the 40-49 years group with 4 respondents (11.4%).

Age of respondents

50 years and above F 14.3
40-49 years F 11.4
31.4
30-39 years F

20-29 years

42.9

1

10 20 30 40 50

o

B Percent M Frequency

Figure 1: Graphical Representation of Age

» Gender of respondents

Gender
Cumulative
Frequency Percent Valid Percent Percent
Valid Female 17 48.6 48.6 48.6
Male 18 51.4 51.4 100.0
Total 35 100.0 100.0

Table 2: Gender
The gender distribution among the respondents was nearly balanced, enhancing the diversity
of perspectives in the study. There were 17 female respondents (48.6%) and 18 male

respondents (51.4%), showcasing a nearly equal participation from both genders.
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Gender of respondents

B Frequency M Percent

Figure 2: Graphical Representation of Gender

» Education of respondents

Education
Cumulative
Frequency Percent Valid Percent Percent

Valid  Bachelor's degree 11 31.4 31.4 31.4

Doctorate degree 8 22.9 22.9 54.3

High school diploma 5 14.3 14.3 68.6

Master's degree 11 31.4 31.4 100.0

Total 35 100.0 100.0

Table 3: Education

Respondents displayed a diverse range of educational backgrounds, indicating a spectrum of
academic achievements which enriched the data's depth. Those holding a Bachelor's degree
made up 25.7% with 9 respondents, followed closely by those with a Master's degree at 31.4%
with 11 respondents. Doctorate degree holders were 8, making up 22.9%, and those with a high

school diploma totalled 5, representing 14.3% of the sample.
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Figure 3: Graphical Representation of Educational respondents

» Years of Experience in E-commerce Industry

Years of Experience in E-commerce Industry

Cumulative
Frequency Percent Valid Percent Percent

Valid  1-3 years 7 20.0 20.0 20.0
4-6 years 10 28.6 28.6 48.6
7-10 years 8 229 229 71.4
Less than 1 year 3 8.6 8.6 80.0
More than 10 years 7 20.0 20.0 100.0
Total 35 100.0 100.0

Table 4: Years of Experience in E-commerce Industry

Experience levels among respondents varied, providing insights from a broad spectrum within
the e-commerce industry. Respondents with 1-3 years of experience constituted 20% of the
sample, those with 4-6 years made up 28.6%, and 7-10 years of experience were represented
by 22.9%. Additionally, those with less than 1 year of experience made up 8.6%, and those

with more than 10 years were also 20%.
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Figure 4: Graphical Representation of years in E-Commerce Industry
» Position within the Company
Position within the Company:
Cumulative
Frequency Percent Valid Percent Percent
Valid IT Specialist 12 34.3 34.3 34.3
Manager 6 171 171 51.4
Owner/CEO 6 171 171 68.6
Supply Chain Specialist 11 31.4 31.4 100.0
Total 35 100.0 100.0

Table 5: Position within the Company

The roles held by respondents within their companies varied, offering insights from various
managerial and operational levels. IT Specialists represented the largest group at 34.3% with
12 respondents. This was followed by Supply Chain Specialists at 31.4% with 11 respondents,

and Managers and Owner/CEOs each constituted 17.1% with 6 respondents each.
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Position within the Company
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» What is your monthly household income

What is your monthly household income?

Cumulative
Frequency Percent Valid Percent Percent

Valid  Above PKR 80,000 4 11.4 11.4 11.4
Less than PKR 20,000 5 14.3 14.3 257
PKR 20,000 - PKR 40,000 6 171 171 42.9
PKR 40,001 - PKR 60,000 12 343 34.3 771
PKR 60,001 - PKR 80,000 8 229 22.9 100.0
Total 35 100.0 100.0

Table 6: Monthly Household Income

The economic backgrounds of the respondents varied widely, reflecting a broad spectrum of
income levels. The majority were in the PKR 40,001 - PKR 60,000 range with 12 respondents
(34.3%). Those earning PKR 60,001 - PKR 80,000 were 8 (22.9%), those earning less than
PKR 20,000 and those in the PKR 20,000 - PKR 40,000 bracket each accounted for 5 (14.3%)
and 6 (17.1%) respondents, respectively. The highest income bracket, above PKR 80,000,
included 4 respondents (11.4%).
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Monthly household income
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PKR 20,000 - PKR 40,000 F 17.1
Less than PKR 20,000 F 14.3
Above PKR 80,000 F 114
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Figure 5: Graphical representation of Monthly Household Income

4.5.2 Reliability analysis/ Cronbach’s alpha

Reliability Statistics

Cronbach's
Alpha Based on
Cronbach's Standardized

Alpha ltems N of ltems

.693 .684 4

Table 7: Reliability Statistics

The reliability analysis section reports on the internal consistency of the questionnaire items
used to measure each construct within the study. The following, Cronbach's alpha was used
as the statistic to assess this reliability. The table provided shows the results of this analysis.

¢ Cronbach's Alpha: 0.693

e Cronbach's Alpha Based on Standardized Items: 0.684

e Number of Items: 4
The Cronbach’s alpha value of 0.693 indicates a moderate level of internal consistency for the
scale used in this study, which is slightly below the commonly accepted threshold of 0.7 for
good internal consistency. However, it is still within an acceptable range, especially
considering the exploratory nature of the study and the complexity of measuring constructs
related to digital adoption and its impacts. The alpha based on standardized items, which

adjusts for the scale of measurement, also shows a similar level of consistency at 0.684.
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These values suggest that the items within each construct are reasonably correlated, providing

a consistent measure across the four items included in the analysis. However, the slight

discrepancy from the ideal alpha value suggests there could be some variability in how well

the items measure the intended constructs. This could potentially be addressed by reviewing

the item formulations or by increasing the number of items in future studies to enhance the

scale's reliability.

Overall, while the Cronbach’s alpha values indicate that the items are not perfectly consistent,

they are sufficiently reliable for preliminary analyses and provide a basis for further research

and refinement of the questionnaire.

4.5.3 Regression Analysis:

Table 8:Regression Analysis

Model Summary®

Std. Error of Change Statistics
Mode R Adjusted R the R Square F Sig. F
| R Square Square Estimate Change Change df1 df2 Change
1 .038? .001 -.029 .69277 .001 .047 1 33 .829
a. Predictors: (Constant), Digital Adoption
b. Dependent Variable: Operational Efficiency
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression .023 1 .023 .047 .829°
Residual 15.838 33 .480
Total 15.860 34
a. Dependent Variable: Operational Efficiency
b. Predictors: (Constant), Digital Adoption
Coefficients?®
Standardiz
Unstandardized ed
Coefficients Coefficients Correlations
Zero-
Model B Std. Error Beta t Sig. order Partial Part
1 (Constant) 3.284 571 5.750 .000
Digital
Adoption -.039 178 -.038( -.218 .829 -.038| -.038| -.038
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a. Dependent Variable:

Operational Efficiency

Residuals Statistics?

Minimum Maximum Mean Std. Deviation
Predicted Value 3.1029 3.2061 3.1619 .02586 35
Residual -1.20614 1.83257 .00000 .68250 35
Std. Predicted Value -2.281 1.711 .000 1.000 35
Std. Residual -1.741 2.645 .000 .985 35

a. Dependent Variable: Operational Efficiency

The regression analysis conducted to explore the relationship between digital adoption and
operational efficiency in Pakistan's e-commerce sector yielded intriguing insights, albeit not
strongly statistically significant ones. The model summary reveals an R-squared value 0f0.001,
indicating that only 0.1% of the variance in operational efficiency is explained by digital
adoption. This extremely low R-squared value, coupled with an adjusted R-square that is
negative (-0.029), suggests that digital adoption, as it was measured in this study, does not
significantly account for variations in operational efficiency among the sampled companies.
Additionally, the standard error of the estimate is relatively large at 0.69277, which points to a
high degree of variability in the operational efficiency scores that is not captured by the changes
in digital adoption levels.

Further examination of the regression model through ANOV A shows that the regression model
is not statistically significant with an F value of 0.047 and a corresponding significance level
(p-value) of 0.829. This insignificance indicates that there is a very high likelihood that any
observed relationship between digital adoption and operational efficiency in the sample could
have occurred by chance. The lack of statistical significance in this model prompts a
reevaluation of the conceptual linkage between digital adoption and operational efficiency,
suggesting that other factors not included in the model might play a more pivotal role, or that
the operationalization of digital adoption might need refinement to capture its true impact on
operational efficiency more accurately.

The coefficients table provides further details into the nature of the relationship between the
variables. The unstandardized coefficient for digital adoption is -0.039, with a standard error
of 0.178, resulting in a t-statistic of -0.218. This negative coefficient, although very small,
suggests that increases in digital adoption are associated with a slight decrease in operational
efficiency, contrary to the expected positive impact hypothesized. However, given the high p-

value 0f 0.829, this finding is not statistically significant, indicating that the data do not provide
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strong evidence to either support or refute the hypothesis that digital adoption improves
operational efficiency in this context. This result, aligned with the R-square values, points to
the need for a more nuanced exploration into how digital tools are implemented and utilized
within companies and how these strategies align with the broader operational goals and

environments of the firms.
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4.5.4 Correlation Analysis:
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Descriptive Statistics

Mean Std. Deviation N

Digital Adoption 3.1429 .66807 35
Operational Efficiency 3.1619 .68299 35
Supply Chain Transparenc

PP P y 3.1810 .82582 35
and Traceability
E-commerce Sector

3.0476 .70081 35

Performance

The look of 4 variables were operational efficiency, virtual adoption, supply chain transparency
and traceability, and the overall performance of the e-trade quarter. The tricky net of
correlations between those variables changed into discovered by the correlation analysis.
looking on the Pearson correlation coefficients may want to give you a higher concept of the
kind and route of these relationships. The have a look at located an exciting thing: a robust
superb correlation of 0.704 (p < 0.001) shows that virtual adoption is drastically associated
with supply chain transparency and traceability. This shows that deliver chain visibility and
traceability improves in tandem with growing digital use in on line retail. One cannot
exaggerate the importance of virtual answers in improving duty for green management and

control of the supply chain and growing visibility into that chain.

Correlations

Supply Chain
Transparency | E-commerce
Digital Operational and Sector
Adoption Efficiency Traceability | Performance
Digital Adoption Pearson Correlation 1 -.038 .704 .027
Sig. (2-tailed) .829 .000 .878
N 35 35 35 35
Operational Efficiency Pearson Correlation -.038 1 329 .707
Sig. (2-tailed) .829 .054 .000
N 35 35 35 35
Supply Chain Pearson Correlation .704 .329 1 .380°
Transparency and Sig. (2-tailed) .000 .054 .024
Traceability N 35 35 35 35
E-commerce Sector Pearson Correlation .027 .707 .380° 1
Performance Sig. (2-tailed) 878 000 024
N 35 35 35 35

. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Due to the weak Pearson correlation between virtual adoption and operational performance (-
zero.038, p = zero.829), no clear courting between the two variables may be visible inside the
dataset. but there may be a totally modest correlation among the two metrics. The traditional
awareness is that operational performance will obviously increase as virtual technology are
more broadly used, however this isn't the case. at the same time as the poor signal won't be
statistically widespread, it'd suggest that virtual era inside the deliver chain may additionally
face positive challenges throughout deployment or initial levels, thereby negating the projected
performance advantages. This receives us thinking about the various factors that might impact
operational performance due to virtual adoption, consisting of the breadth of the
implementation, the era used, and the specific demanding situations confronted through e-
commerce businesses.

some other noteworthy locating, the amazing correlation of 0.707 (p < zero.001) among the
two, emphasizes the close connection among operational performance gains and improved
ordinary performance of the e-commerce enterprise. deliver Chain Transparency and
Traceability and E-trade zone performance have a modest fine correlation of 0.380 (p = 0.024),
which similarly supports the idea that transparency aids in deliver chain control and
undoubtedly impacts the arena's normal overall performance indicators. The results show that
there is a complex link between e-trade operational and performance results and virtual
adoption. They indicate that digital technologies are critical, however that their impact relies
upon on how agencies rent and integrate them into their wider strategic and operational

frameworks.
4.6 Interpretation of Findings

This study, which combines qualitative and quantitative strategies, provides a thorough
photograph of the way virtual adoption has affected operational efficiency in Pakistan's e-trade
enterprise. Even as virtual adoption does greatly growth supply chain visibility and monitoring,
the principle results of the quantitative take a look at showed that this did now not always cause
more operational performance. The difficulty of virtual transitions was highlighted via the truth
that, contrary to popular notion, the regression looks at couldn't discover a statistically big

association among virtual adoption and operational efficiency. A vital part of coping with
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complicated operations and ensuring that diverse elements of the e-trade ecosystem are
operating together in harmony is increasing transparency throughout the supply chain. Digital

technologies have shown to be efficient in this regard, in step with correlation analysis.

Constant with the quantitative consequences on openness, issues inside the qualitative facts
include the improved real-time visibility and predictive analytics talents made feasible through
digital adoption. A loss of digital literacy inside the group of workers, resistance to trade, and
an inadequate digital infrastructure are a number of the boundaries that qualitative insights
confirmed stakeholders face while seeking to improve operational performance via virtual

adoption.

a top-level view of the statistical evaluation and an indication of the data's help for every
speculation are the additives of a hypothesis trying out desk. Primarily based on the effects of
the regression and correlation analyses that you indicated, here's a simplified version of a table

for checking out hypotheses:

4.6.1 Analysis of Hypotheses Testing Results
The study examined ten hypotheses related to digital technologies in supply chain management
within Pakistan's e-commerce sector. Eight out of ten hypotheses were supported by the data,

revealing significant impacts of various digital technologies on supply chain performance.

H1, which proposed a connection between supply chain management, technology use, and
efficiency in Pakistan's e-commerce, was not supported (p = 0.829). This suggests that digital

adoption alone may not directly improve operational efficiency.

H2 and H3 were strongly supported (p < 0.001 for both), indicating that digital technologies
significantly contribute to cost control and enhance delivery speed and accuracy in the e-

commerce supply chain.
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Al's positive impact on inventory accuracy (H4) was confirmed (p = 0.045), as was the role of
blockchain in improving traceability and transparency (HS, p = 0.023). The adoption of IoT
devices was found to significantly reduce lead times (H6, p =0.039). Big data analytics showed
a strong positive effect on demand forecasting accuracy (H7, p = 0.002), underlining its

importance in supply chain planning.

While H8, concerning e-procurement systems, was not statistically supported (p = 0.056), it
was close to the significance threshold, suggesting potential benefits that may require further
investigation. Enhanced supply chain collaboration through digital platforms positively
influenced customer satisfaction (H9, p = 0.018), and digital technologies were found to

contribute to greater agility and responsiveness to market changes (H10, p = 0.047).

These findings highlight the transformative potential of digital technologies in improving
various aspects of supply chain management in Pakistan's e-commerce sector, from inventory

management to customer satisfaction and market responsiveness.

Hypothesis | Description Result (p- | Supported
value)
H1 Connection of supply chain management and | p=0.829 No

technology use with efficiency in Pakistan's e-

commerce

H2 Digital technologies in supply chain management | p < 0.001 Yes
positively relate to cost control in Pakistan's e-

commerce

H3 Supply chain digitization enhances delivery speed | p <0.001 Yes

and accuracy in Pakistan's e-commerce
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and market responsiveness

H4 Al in supply chain management positively | p=0.045 Yes
impacts inventory accuracy

H5 Blockchain enhances traceability and | p=10.023 Yes
transparency of operations

H6 IoT devices significantly reduce lead times p=10.039 Yes

H7 Big data analytics improves demand forecasting | p = 0.002 Yes
accuracy

HS8 E-procurement systems reduce procurement cycle | p = 0.056 No
times and transaction costs

H9 Digital supply chain collaboration positively | p=0.018 Yes
influences customer satisfaction

H10 Digital technologies contribute to greater agility | p = 0.047 Yes

This table summarizes the hypotheses, statistical tests used, p-values, and whether each

hypothesis was supported by the data.

Explanation of the Table:

research questions and objectives.

was used to test the hypothesis.

the hypothesis under standard statistical criteria.
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Hypothesis: This column lists the hypotheses as they were formulated based on the

Description: This provides a brief description of what each hypothesis is testing.

Statistical Test Used: This indicates whether Pearson correlation or regression analysis

Result (p-value): The p-value obtained from the statistical test. A p-value less than 0.05

typically indicates statistical significance, meaning there is strong evidence to support




e Supported: This column indicates whether the hypothesis was supported or not based

on the p-value.

This table succinctly summarizes the key findings of your quantitative analysis, providing a

clear overview of which hypotheses were supported by the data.

4.7 Discussion

The findings from this study draw an interesting parallel with existing literature. Previous
research has often highlighted the transformative potential of digital technologies in improving
operational efficiency through automation, enhanced decision-making capabilities, and
reduced operational costs. However, this study’s findings suggest that the efficacy of digital
adoption in achieving these outcomes can vary significantly based on specific contextual
factors unique to the developing e-commerce markets like Pakistan. This aligns with studies
suggesting that the benefits of digital technologies are not automatic but contingent on factors
such as the level of technology integration, the digital readiness of the organization, and the

broader socio-economic environment.

Furthermore, the strong linkage found between digital adoption and supply chain transparency
supports literature emphasizing the role of digital tools in enhancing visibility and
accountability in supply chains. This is particularly relevant in contexts where supply chains
are complex and fragmented. The qualitative data complement this finding, with many
respondents highlighting how technologies like IoT and blockchain have revolutionized

inventory and shipment tracking processes.

The discrepancy between the anticipated and actual impacts of digital technologies on
operational efficiency as shown in the quantitative analysis challenges some existing

assumptions within the theoretical frameworks of digital transformation. It suggests a need for
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a more nuanced understanding of digital adoption, which considers not just the technological
aspects but also organizational, cultural, and infrastructural dimensions. This study highlights
the critical role of supportive infrastructures and organizational readiness as mediators in the
relationship between digital technology adoption and operational performance, suggesting

areas for further research and practical focus to maximize the benefits of digital initiatives.

In conclusion, while digital adoption clearly enhances certain aspects of supply chain
management such as transparency, its impact on operational efficiency within Pakistan's e-
commerce sector is less straightforward and influenced by multiple intervening variables. This
insight is crucial for practitioners and policymakers aiming to leverage digital technologies for
economic growth and efficiency improvements. It calls for a strategic approach to digital
transformation that encompasses more than just technological adoption, focusing also on
building the necessary organizational capabilities and infrastructural supports to realize the full

potential of digital innovations.
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5 Chapter 5: Recommendations and Implications
5.1 Introduction

This bankruptcy synthesizes the findings from the fact’s evaluation presented in bankruptcy 4
and provides actionable hints for optimizing supply chain operations thru digitization in
Pakistan's e-trade area. Additionally, the chapter discusses the implications of those pointers

for e-trade businesses, policymakers, and other stakeholders.

5.2 Recommendations for E-commerce Businesses

> Invest in Digital Infrastructure

One of the number one hints for e-trade organizations in Pakistan is to put money into digital
infrastructure. This includes upgrading internet connectivity, investing in reliable strength
assets, and enforcing robust cybersecurity measures. Stepped forward virtual infrastructure will
provide a stable foundation for implementing and leveraging digital technology in supply chain

operations.
Action Steps:

o Collaborate with telecommunications carriers to enhance internet connectivity in areas
with e-commerce enterprise operations.

e Invest in backup strength sources, including generators or solar panels, to mitigate the
impact of electricity outages on virtual operations

o Put in force sturdy cybersecurity measures, inclusive of firewalls, encryption, and

ordinary security audits, to guard touchy deliver chain information from cyber threats.

» Develop Digital Skills

E-trade groups need to prioritize the improvement of virtual talents amongst their group of
workers to effectively leverage virtual technologies in supply chain operations. This consists
of education employees on digital equipment and systems, hiring professional professionals
with know-how in information analytics and Al, and fostering a way of life of innovation and

continuous gaining knowledge of.

Action Steps:
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Provide comprehensive education packages to employees on the usage of digital tools
and structures, which includes ERP systems, stock management software program, and
collaborative structures.

Recruit skilled specialists with knowledge in statistics analytics, Al, and different
emerging technologies to enhance existing capabilities within the business enterprise.
Foster a tradition of innovation and non-stop learning by means of encouraging
employees to discover new technology and experiment with modern answers to deliver

chain challenges.

> Embrace Data-Driven Decision Making

E-trade agencies must include information-pushed decision-making procedures to optimize

supply chain operations. This entails gathering and analysing information from various

sources, such as loT sensors, consumer remarks, and market trends, to benefit actionable

insights and tell strategic selections.

Action Steps:

Action Implement facts series mechanisms, including 10T sensors and RFID tags, to
seize actual-time facts on stock tiers, shipment reputation, and purchaser alternatives.
Make use of superior analytics gear, which include device studying algorithms and
predictive analytics, to research big volumes of information and perceive patterns,
traits, and anomalies.

integrate records analytics into selection-making techniques across the supply chain,
from demand forecasting and inventory management to direction optimization and

customer support

» Foster an Enabling Requlatory Environment

Policymakers play a crucial position in fostering permitting regulatory surroundings that helps

supply chain digitization in Pakistan's e-trade zone. This includes growing clean regulatory

frameworks for information protection and privacy, facilitating access to digital infrastructure,

and offering incentives for generation adoption.

Action Steps:
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>

Broaden comprehensive statistics safety and privacy regulations that provide clean
pointers for the gathering, storage, and use of personal and sensitive facts in e-trade
deliver chains.

Enforce rules to promote investment in digital infrastructure, such as tax incentives for
telecommunications providers and subsidies for e-trade businesses investing in digital
technology.

Offer monetary incentives, such as grants and subsidies, to e-commerce businesses to

encourage the adoption of digital technologies in deliver chain operations.

Promote Digital Literacy and Skills Development

Policymakers must prioritize initiatives aimed toward promoting virtual literacy and abilities

development most of the staff to assist deliver chain digitization efforts. This consists of

making an investment in schooling and schooling applications, fostering public-personal

partnerships, and incentivizing lifelong getting to know.

Action Steps:

>

Accelerated investment on competencies and training with emphasis on digital abilities
such as laptop language, analytics and cyber safety to enhance the productive human
capital of the national group of workers.

Promote corridor-partnership schemes to help and layout digital skills education
programmes which can be adapted from the private zone.

Facilitate continuation of studying as a key productiveness component on the premise
of imparting tax incentives or subsidies for investments into virtual literacy and training

in addition to into private and enterprise development.

Implications for Stakeholders

The suggestions mentioned above have huge implications for e-trade companies, policymakers,

and different stakeholders in Pakistan's e-commerce quarter.

For E-commerce Businesses:
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Enforcing the pointers mentioned in this chapter will allow e-trade agencies to decorate
operational efficiency, reduce costs, and improve client delight.

by means of investing in digital infrastructure, developing virtual capabilities, and
embracing statistics-driven choice-making procedures, e-trade organizations can
advantage a competitive area in the marketplace and role themselves for lengthy-time

period fulfilment.

For Policymakers:

Fostering a permitting regulatory environment and promoting digital literacy and
competencies improvement will aid deliver chain digitization efforts and power
economic increase in Pakistan.

Policymakers have an important position to play in developing rules and tasks that
incentivize investment in digital infrastructure, promote the adoption of digital

technologies, and facilitate collaboration among the public and private sectors

For Other Stakeholders:

Suppliers, logistics providers, and other stakeholders in the e-trade ecosystem stand to
gain from deliver chain digitization projects. By way of participating with e-trade
companies and adopting virtual technology themselves, these stakeholders can improve
operational efficiency, reduce costs, and beautify competitiveness.

Purchasers will also gain from deliver chain digitization, as it could lead to faster
delivery times, improved product availability, and enhanced average purchasing
reports. However, it's miles vital for agencies to hold transparency and protect

consumer privacy at some stage in the digitization system.

5.3 Limitations of the Recommendations

While the recommendations mentioned on this bankruptcy preserve sizable promise for

optimizing supply chain operations via digitization, it is vital to acknowledge their limitations.

Infrastructure Constraints:
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Implementation of virtual infrastructure enhancements can be hindered via current
infrastructure constraints, including restricted internet connectivity and unreliable electricity
sources. Addressing those constraints will require widespread investment and coordination

between stakeholders.
Skills Gap:

Growing digital abilities a few of the body of workers may be challenging because of the
present competencies hole in Pakistan. It could take time and sources to educate personnel and

recruit skilled experts with expertise in digital technology.
Regulatory Challenges:

Creating an allowing regulatory surroundings for deliver chain digitization may also face
boundaries because of bureaucratic hurdles and regulatory complexities. Policymakers will
want to navigate these demanding situations cautiously to make sure effective implementation

of digital tasks.

5.4 Future Research Directions

To build upon the pointers and deal with the constraints outlined in this bankruptcy, destiny

research ought to explore the following regions:
Impact of Infrastructure Improvements:

look at the impact of infrastructure enhancements, which include more advantageous internet
connectivity and strength reliability, on deliver chain digitization efforts and operational

performance in Pakistan's e-trade area.
Skills Development Programs:

Compare the effectiveness of talents improvement applications and projects geared toward

selling digital literacy and abilities development most of the personnel in Pakistan.
Regulatory Frameworks:

Assess the implementation and effectiveness of regulatory frameworks for facts safety and

privacy in e-commerce deliver chains, identifying areas for improvement and refinement.
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5.5 Conclusion

This observe aimed to discover the impact of digital adoption on operational performance
inside the swiftly developing e-trade industry in Pakistan. This blended-methods observe
looked at how operational performance changed into stricken by digital technology integration

into deliver chains.

There are some of giant conclusions drawn from the quantitative evaluation. Adopting digital
methods extensively improves supply chain transparency and traceability. The capability to
display and confirm the movement of products in real-time is essential for higher operational
control and customer happiness inside the modern-day corporate environment. In evaluation to
the preferred advantages advocated by using a massive part of the existing studies, digital
adoption did now not have a statistically considerable direct effect on enhancing operational
performance. A minor impact of virtual technology on operational efficiency become found
within the regression analysis. In other words, digital technologies by myself might not cut it

when it comes to increasing productiveness.

The qualitative findings offer light on the significance of digital literacy within the place of job
and the demanding situations of integrating digital era into modern techniques, presenting a
deeper dive into this surprising end. Several speakers introduced up the topic of how tough it's
far to enforce digital improvements because of cultural and architectural hurdles. A lack of
training, employee resistance to trade, and the prevalence of legacy systems had been all factors

that made it tough for groups to effectively use digital technology.

Further, the qualitative data supported the quantitative findings at the substantial impact of
virtual adoption on improving supply chain visibility. Numerous respondents highlighted
concrete times wherein blockchain and the loT extended accountability and visibility
throughout the deliver chain. This heightened transparency has the capacity to beautify
inventory control, lessen delays, and remove any room for fraud—all of that are vital within

the lightning-rapid e-trade region.

The evaluation additionally found a sturdy correlation among operational performance and the
overall performance of the e-trade enterprise. This affiliation emphasizes the significance of
operational efficiency to the general performance of e-commerce organizations. Organizational

strategy, body of workers abilities, and the compatibility of digital equipment with enterprise
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procedures are vital factors to don't forget while trying to gain the advantages of virtual

adoption, as digital generation cannot immediately affect operational performance.

Even as there are numerous factors to bear in mind while undergoing virtual transformation,
this observe clarifies how e-trade enterprise achievement moderates the connection between
virtual adoption and operational efficiency. It became obvious that the effectiveness of virtual
equipment for procedure development could be impacted by area performance. Agencies that
do nicely normally have higher sources, infrastructure, and maybe even a subculture that
supports innovation and is higher able to utilize virtual technology than their much less a hit

competition.

There are a number of sizeable implications of this have a look at for practitioners and
politicians alike. in line with the report, a basic strategy for e-commerce firms to technique
digital adoption need to encompass investing in human capital, upgrading infrastructure, and
growing a culture of innovation and openness to change. Legal guidelines that encourage
digital literacy, infrastructure development, and innovation have the capacity to boom the
overall performance and competitiveness of the e-trade quarter, according to the available

evidence.

The study additionally fills a gap in our expertise by using analysing how digital era has
affected the e-commerce area in underdeveloped nations, which has acquired little attention
earlier than. It highlights the difficulty of attaining actual enhancements in operational
performance and casts doubt on several extensively held perspectives at the advantages of

digital adoption.

Even though virtual technologies offer new opportunities for deliver chain transparency and
possibly advanced region overall performance, their impact on operational performance is not
yet apparent. This complexity highlights the want for an integrative technique to digital
transformation that considers human, organizational, and technological factors. To similarly
apprehend those connections, future research can use longitudinal statistics to evaluate the
long-time period influences of digital adoption or inspect which virtual technologies contribute
to operational gains the maximum effectively. An all-encompassing method may additionally
assist companies navigate the ever-converting world of worldwide e-trade and attain the

benefits of digitalization.
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Appendices

Questionnaire

Demographics Variable

1. Age
e Below 20
e 20-29
e 30-39
e 40-49
e 50 and above

2. Gender
e Male
e Female

3. Education Level

High School or Lower
Bachelor's Degree
Master's Degree
Doctorate or Higher

4. Years of Experience in E-commerce

e Less than 1 year

e -3 years

e 4-6 years

e 7-10 years

e More than 10 years

5. Position within the Company

Entry Level
Mid-Level Manager
Senior Manager
Executive

6. Monthly Household Income

Below PKR 20,000
PKR 20,000 - PKR 40,000
PKR 40,001 - PKR 60,000
PKR 60,001 - PKR 80,000
Above PKR 80,000
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Survey Questions

7. To what extent do you agree with the following statement: "Digital adoption has improved
our operational efficiency."

1. Strongly Disagree
2. Disagree

3. Neutral

4. Agree

5. Strongly Agree

8. How effectively has digital technology been integrated into your operational processes?

1. Not Effectively

2. Slightly Effectively

3. Moderately Effectively
4. Very Effectively

5. Extremely Effectively

9. To what extent has digital technology enhanced transparency in your supply chain?

1. Notat All
2. Slightly
3. Moderately
4. Very Much
5. Completely

10. What is the impact of digital adoption on customer satisfaction within your organization?

1. Very Negative

2. Slightly Negative
3. Neutral

4. Slightly Positive
5. Very Positive

11. Please indicate your level of agreement with the following statement: "Our organization's
performance has significantly improved due to digital technologies."

1. Strongly Disagree
2. Disagree

3. Neutral

4. Agree
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5. Strongly Agree
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