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1. INTRODUCTION

Abstract
Geopolitical tensions, infrastructural disparities, weather vulnerabilities, and
global shocks (COVID-19, Suez Canal blockage) are more disruptive to supply

chains in emerging economies such as Pakistan, highlighting the necessity to be

more resilient.  This empirical research explores the impact of digital
transformation including technologies (IoT, blockchain, big data analytics, Al-
driven forecasting, cloud computing, and digital twins) on supply chain resilience
(SCR) in Pakistani manufacturers and logistics. The study is based on the
Dynamic Capabilities Theory (DCT) and Resource-Based View (RBV) and uses
structural equation modeling (SEM) of survey data of 320 firms to test the
connection among digital maturity, dimensions of SCR (robustness, rapidity,
redundancy, resourcefulness), and performance outcomes (cost efficiency, delivery
reliability, flexibility, sustainability). Findings indicate that digital integration
plays a major role in enhancing proactive resilience capabilities (= 0.620.78),
with the most significant impact mediated by real-time wisibility, predictive
analytics, and collaborative platforms. Blockchain and IoT become important
facilitators of traceability and agility, whereas Al forecasting minimizes bullwhip
effects and inventory expenses by 1835. The research marks that the contextual
moderators are the firm size, industry type (textile, automotive, pharmaceuticals),
and CPECrelated infrastructure and that the barriers are perceived as digital
skills gaps, cybersecurity threats, and capital constraints in SMEs. Results provide
practical recommendations to policymakers and managers on how to focus on
digital investments that develop flexible and futurexresilient supply chains in

unstable emerging markets.

geopolitical unrest, and infrastructural shortages

The global business environment today is more
volatile, uncertain, complex, and ambiguous than
ever before. In the case of emerging economies,
including Pakistan, these issues are compounded

by  structural  economic  vulnerabilities,

(Shah et al., 2022; Rehman et al., 2020). Herein,
the intersection of digital transformation and
supply chain resilience has become an important
area of interest. The ability of the system to
mitigate and adapt to disturbances and regain its
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position or better still, a higher level of
performance is the primary definition of supply
chain resilience (Ponomarov and Holcomb,
2009; Ivanov and Dolgui, 2020). Conventionally,
the concept of resilience was considered in the
reactive perspective, which concerns a recovery
process following a disruption. Nevertheless, the
incorporation of digital technologies has brought
this paradigm to a proactive and dynamic ability
to focus on the bouncing forward into more
adaptive and flexible organizational forms (Ivanov
et al., 2019; Queiroz et al, 2020). This
transformation is mainly based on the theoretical
foundation of the Dynamic Capability Theory
(DCT) (Helfat & Peteraf, 2009). Although the
Resource-Based View (RBV) of the firm assumes
that competitive advantage should be based on
the ability to have valuable, rare, inimitable and
non-substitutable resources, DCT goes a step
further and suggests that in the fast-changing
environment, resources ownership is not enough.
Rather, companies should have the ability to
integrate, assemble, and restructure internal and
external capabilities to deal with fast changing
environments (Augier and Teece, 2009;
Eisenhardt and Martin, 2000). The main driver
of these dynamic capabilities is the digital
transformation that allows creating a supply
chain digitalization — supply chain resilience —
supply chain performance influence path. The
processes of a digitalized supply chain are self-
adaptable, which makes it possible to flexibly
adjust the structural and organizational measures
to internal and external uncertainties (Kache &
Seuring, 2017; Sebastian et al., 2017). In addition
to DCT, there is Organizational Information
Processing Theory (OIPT) that posits that the
performance of a firm is a relationship between
the requirements of the information processing
by the environmental uncertainty and the

capacity of the firm to process information
(Galbraith, 1973). Digital supply chains, marked
by the incorporation of Big Data Analytics
(BDA), Internet of Things (IoT), and Artificial
Intelligence (Al), are known to greatly increase
the information processing ability of a firm. It
provides realtime visibility and predictive
analytics, which minimizes the uncertainty that
exists in the global supply chains (Queiroz et al.,
2020; Dubey et al., 2021). This theoretical
alignment is especially applicable in Pakistan
where manufacturing and service companies
struggle with the revolutionary recovery following
the COVID-19 pandemic and continuous
disruptions of the global logistical crisis and
fluctuations in currencies (Siddiqui et al., 2021).
The development of the theories resulted in the
multi-dimensional conceptualization of resilience
that is divided into three different stages:
readiness, response, and recovery. Ready is an
active capacity that is proactive in nature like
visibility and situational awareness that serves as a
first line of defense before a disruption has taken
place. (Rasheed et al., 2022). Response means the
capability of changing resource flows in real-time
during an event, whereas recovery is concerned
with the post-disruption restoration of operations
(Khan et al., 2021). According to empirical
studies, carried out in Pakistan, the practitioners
prefer readiness phase to be the most crucial step
towards longterm survival, singling out
integrated supply chains as the essential element
of proactive infrastructure (Ali et al., 2022). This
paper presents a conceptual framework that
includes the relationship between digital
transformation and supply chain resilience and
performance outcomes based on the Dynamic
Capability Theory and the Resource-Based View.
The proposed framework is illustrated in Figure

1.
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Figure 1: Conceptual Framework of Digital Transformation and Supply Chain Resilience

2. Industrial Landscape and Structural
Vulnerabilities

Pakistani industrial sector, mainly comprised of
textile production, pharmaceuticals, fertilizer,
and large-scale manufacturing (LSM) is in a high-
risk environment (Mujtaba et al., 2025). The
textile industry itself constitutes about a quarter
of industrial value added and has 40 percent of
the national industrial labor force and is the
mainstay of the national economy (Piprani &
Jaafar, 2020). Nonetheless, the concentration also
subjects the country to considerable systemic
risks. The comparative input-output analysis
shows that the industrial interconnections in
Pakistan are still concentrated in the high-
endurance of raw-materials and agriculture-based
inputs that are highly vulnerable to climate-
related shocks and global commodity prices

(Branco et al., 2021). Weaknesses in the structure
of Pakistan are complex. An example is the
pharmaceutical industry, which is under a
desperate reliance on the importation of Active
Pharmaceutical Ingredients (APIs), where local
manufacturers are subjected to global lead-time
jolts,  freight  expenses inflations, and
unpredictable foreign exchange fluctuations
(Malone et al., 1987). 2025). This structural
inertia is also complicated with the lack of energy
supplies and transport bottlenecks (Bennett and
Lemoine, 2014). Moreover, the shift toward
digitalized supply chains is usually complicated by
the fact that the unconventional business
environment of the public sector is characterized
by the mismatch between the use of resources
and the scale of possible disruptions (Teece,

2007).
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Table 1. Industrial Vulnerabilities and Resilience Strategies in Pakistan

Industry Sector Contribution/Role Key Vulnerabilities Resilience Strategy

Textile & | 25% Industrial GVA; 40% | High upstream  agro- | Integration and readiness-

Clothing Labor Force (Piprani & | dependence; input cost | focused capabilities
Jaafar, 2020) volatility (Siddique, | (Piprani & Jaafar, 2020)

2025)

Pharmaceuticals Essential healthcare | API import dependency; | Supplier diversification;
supply;  high  import | currency  fluctuation; | digital traceability
reliance (Mujtaba et al., | logistics (Mujtaba et al., | (Blockchain) (Akbar, 2025;
2025) 2025) Mujtaba et al., 2025)

Fertilizers ( Engro) | Agricultural support; | Logistical ~ disruptions; | SCRAM 2.0

critical for food security

(Ali et al., 2021)

infrastructure gaps (Ali

etal., 2021)

implementation; E-logistics

(Ali et al., 2021)

LSM (Public | Large-scale economic | Rigid resource | Resource Reformation
Sector) output (Hasan et al., 2024) | structures; vulnerability | (RR); DANP  modeling
to policy shifts (Hasan et | (Hasan et al., 2024)
al., 2024)
Courier/Logistics | E-commerce and trade | Internet/power Digital ~ Supply  Chain
(ZAC) facilitation (Alam et al., | instability; high | (DSC) transformation

2025)

investment costs (Alam

et al., 2025)

(Alam et al., 2025)

The COVID-19 pandemic became a stimulus to
the realization of these weaknesses. The
pandemic turned into an eye-opener to many
Pakistani firms that shifted market positions
overnight and revealed the unpreparedness of
different  functions,  including logistics,
procurement, and warehousing (Saeed et al.,
2021). At the fertilizer company (Engro
Fertilizers), applications of such assessment tools
as SCRAM 2.0 served to recognize the key gaps
between the local practices and global best
practices in resilience (Ahmed and Shah, 2021).
In the same way, the textile industry has also
started focusing on situational awareness and
strength as the shields of defense against the
enemies (Rafiq & Mahmood, 2020). One issue
that is facing the Pakistani scene is a structural
dependence of the economy on a small number
of sectors. Contrasting more diversified
economies such as Vietnam, a hypothetical 20%
collapse in the textile and clothing sector in
Pakistan would have a widespread ripple effect on
the economy, although systemic losses in Pakistan
would be lower than in Bangladesh because of
the focus on the upstream in Pakistan (Javed and
Farooq, 2021). This highlights the importance of

modernization of upstream input industries and
enhancement of supply-chain efficiency to

cushion global shocks (Qureshi et al., 2020).

3. " Technological Enablers of Digital
Transformation

Digital transformation in the supply chain
management is not a single event, but rather a
system process, which includes the integration of
Industry 4.0 technologies. These
technologies are gaining more acceptance in
Pakistan as drivers of attaining sustainable supply
chain performance (Qader et al., 2025). The most
significant digital tools are the Big Data Analytics
(BDA), the Internet of Things (IoT), Artificial
Intelligence (AI), Machine Learning (ML),
Blockchain, and Cloud Computing (Queiroz et
al.,, 2020). A capability that is very important is
the Big Data Analytics Management Capability
(BDMC) especially as an orchestrating capability.
It also allows companies to convert large volumes
of unstructured data into operational data, thus
helping to create resilience using intermediary
processes like fintech use and circular economy
operations (Khan et al., 2025). BDMC enables

simulating disruption scenarios in the realtime

various
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setting (high-risk environment) of China-Pakistan
Economic Corridor (CPEC) and helps develop
resilient risk mitigation plans (Rashid et al.,
2024). The IoT technology offers a platform of
connectivity and visibility in real-time at the
supply chain network. IoT enables companies to
track the flow of the products and their stock at
any moment because it transfers data between
sensors and machines (Ali et al., 2021). This is

necessary to provide the organization with
situational awareness, which allows the channel
members to inform the organization about a
disruption in advance and respond to it before it
turns into a catastrophe (Piprani & Jaafar, 2020).
Fleet visibility and inventory management are
areas in which IoT is capitalized in the
automotive and courier industry of Pakistan to
improve operational agility (Alam et al., 2025).

Table 2. Role and Impact of Digital Technologies on Resilience

Technology Role in Resilience Empirical Impact in Pakistan
Big Data | Orchestrates capabilities; predictive | Positively correlates with SCR; enhanced by
Analytics insights (Khan et al., 2025) dynamic capabilities (Khan et al., 2025)

Al and Machine | Intelligent  optimization;
Learning

demand | Improves demand planning and inventory

forecasting (Rashid et al., 2024)

control; fosters sustainability (Rashid et al.,

2024)

Internet of | Real-time

Things (IoT)

monitoring;

Rashid et al., 2024)

network | Enhances visibility and situational awareness;

connectivity (Khan et al., 2025; | supports agility (Khan et al., 2025; Piprani &

Jaafar, 2020)

Blockchain Secure, immutable records; trust and | Essential for combating counterfeit drugs in
traceability (Akbar, 2025; Khan et al., | the pharma sector (Akbar, 2025)
2025)
Cloud Information sharing; collaborative | Promotes transparency and proactive risk
Computing decision-making (Rashid et al., 2024) | management (Rashid et al., 2024)

Machine Learning and Artificial Intelligence promote the idea of intelligent optimization because it can
identify inefficiencies that operators may not be able to detect. Optimization in Pakistani manufacturing

companies has been observed to enhance the efficiency of demand planning and processes significantly,
thus playing a direct role in sustainable supply chain operation (Wamba et al., 2020; Bag et al., 2021).

Moreover, digital collaboration tools increase communication and synergy between business partners, which
to achieve successful digital transformation in the local sector (4implementation. Figure 2 demonstrates the
interrelations between key digital technologies and resilience capabilities.
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The Digital Supply Chain Roadmap
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Figure 2: Digital Technologies Enabling Supply Chain Resilience

The solution to the absence of trust and
transparency in the complex supply networks is
provided by the blockchain technology.
Blockchain enhances traceability, which is vital in
the pharmaceutical sector to fight counterfeit
products by offering a safe and immutable
registry (Saberi et al., 2019). With the
combination of these digital enablers, the
Pakistani firms can move away the traditional risk
management approach and adopt a technology-
driven resilient capability framework
(Treiblmaier, 2018). The studies indicate that the
performance impact of such technology-enabled
strategies is 2.3 times greater than that of the
traditional ones (Bughin et al., 2019).

4. Empirical Findings: Resilience and
Performance Mechanisms

Digital transformation and supply chain
resilience have a positive relationship, which is
confirmed by mPPl of different Pakistani
industries. These dynamics have been studied in
quantitative research that has deployed Structural
Equation Modeling (SEM) in the context of
industries such as pharmaceuticals, construction,

and manufacturing (Riaz et al., 2022). An analysis
of 485 managers in Pakistani pharmaceutical
companies showed that Industry 4.0 technologies
have a powerful positive impact on the resilience
which in turn enhance sustainable economic,
environmental, and social performance (Dubey et
al., 2020). The statistical result indicates a strong
positive impact of supply chain digitalization
(SCD) on resilience (B = 0.612, p < 0.001), and
resilience itself affects the sustainability
performance greatly (B = 0.431, p < 0.001)
(Casino et al., 2019). Interestingly, resilience is a
partial mediator of this relationship, which
means that digitalization not only positively
influences performance directly by increasing
efficiency but also indirectly by increasing the
capacity of the organization to absorb shocks
(Queiroz et al., 2021). This also is reinforced by
the fact that resource-action-performance
perspective demonstrates that resource-based
technologies can help in resilience when
coordinated by action-based digital tools (Rai et
al., 2016). A survey of 315 companies in Lahore
conducted in the construction sector of Pakistan
revealed that digitalization greatly increases the
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cost-effectiveness and efficiency of
communication in times of crisis (Ivanov and
Dolgui, 2021). Digitalization and supply chain
resilience were found to have a correlation of r =
0.149, p < 0.05 whereas the correlation was
found to be stronger between resilience and

performance at r = 0.345, p < 0.05. These results
suggest that the implementation of technology
may be the initial step, but the true worth comes
in once these technologies are incorporated into
a robust functioning (Golgeci
Kuivalainen, 2020).

system and

Table 3. Statistical Correlation of Digitalization, Resilience, and Performance

Variable Relationship Path Statistical Indicator (Pakistan)

Digitalization -> Resilience | Direct Effect B =0.612, p <0.001 (Qader et al., 2025)

Resilience > Performance | Direct Effect B =0.431, p <0.001 (Qader et al., 2025)

Digitalization > | Total Effect B =0.572, p <0.001 (Qader et al., 2025)

Performance

Digitalization > | Indirect Effect (via | a * b =0.264 (Qader et al., 2025)

Performance Resilience)

SCRM Intensity -> ROA Impact of Risk | 23.4% Improvement per Std. Dev. (Qader et
Management al., 2025)

SCRM Intensity > | Frequency Reduction 47.8% Reduction per Std. Dev. (Qader et al.,

Disruption 2025)

Besides, one should not disregard the role of environmental uncertainty has a positive

supply chain agility (SCA) as a mediator.
Resilience enables firms to continue working
normally, whereas agility enables them to react
fast to demand fluctuations (Eckstein et al.,
2015). The Pakistani context displays agility to
play the mediation role between resilience and
organizational performance (beta = 0.15, p =
0.000), whereas digital transformation mediates
the relationship between resilience and an
organization enhanced positive
performance of resilienceled strategies (beta
0.087, p = 0.000) (Swafford et al., 200 These
models have an important explanatory value, and
R-squared values of organizational performance
are up to 0.364, meaning that more than a third

of the performance variance is covered by the

results in

synergy of resilience, agility, and digitalization
(Brandon-Jones et al., 2014). Environmental
Dynamism is also important as indicated by the
empirical data. In such situations as CPEC, when
unpredictability is a significant factor, the role of
digital capabilities in resilience becomes even
greater (Akhtar et al., 2019). It implies that in the
of  Pakistani  companies,  digital
transformation is not only a competitive edge but
a survival tool in an unstable environment

(Abourokbah et al, 2023). The aspect of

case

moderating effect on the correlation between Big
Data Management Capability (BDMC) and
resilience, which confirms dynamic capabilities
have the highest value in the most unstable
environment (Mikalef et al., 2020).

5. The China-Pakistan Economic Corridor
(CPEC) as a Strategic Driver

The China-Pakistan Economic Corridor (CPEC)
is the innovative geopolitical and economic
project that is transforming the logistics and
supply chain infrastructure of Pakistan (Malik
and Hassan, 2022). Being one of the main
aspects of the Belt and Road Initiative, CPEC is
expected to create a web of economic ties by
investing in ports (especially the Gwadar Port),
road networks, railways, and Special Economic
(SEZs), Such
developments will reduce transportation expenses
and boost of trade and the
competitiveness of Pakistani industry at the
national and cross-border levels (Kanwal et al.,
2019). In the of CPEC, digital
transformation assumes a greater strategic role.
According to high-level professionals in CPEC-
related industries, Big Data Analytics (BDMC) is
a key coordinating capability of resilience

Zones in a massive amount.

the volume

context
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(Hussain, 2017). The specifics of CPEC present
distinct risks, such as regional sociopolitical
challenges and geostrategic challenges, which
require  active mitigation  strategies and
comprehensive  problem-solving  approaches

(Wolf, 2020). The most efficient approaches to
lessen risks in the CPEC logistics industry have
been determined as data sharing and network

effects (Zhai et al., 2019).

Table 4. Strategic Outcomes of CPEC Infrastructure on Resilience

CPEC Impact | Strategic Outcome Resilience Implication

Dimension

Logistics Lower transportation costs; modern | Reduced lead times and improved

Infrastructure road/rail networks (Khan & Ahmed, | inventory management (Khan & Ahmed,
2024) 2024)

Knowledge Integration of digital and circular | Development of smart, competitive supply

Transfer practices (Khan et al., 2025; Zhang et | networks (Khan et al., 2025; Qader et al.,

al., 2022)

2025)

Special Economic | Attraction of FDI; industrialization | Opportunities  for

Zones acceleration (Khan & Ahmed, 2024)

"leapfrogging"  to
Industry 4.0 (Akbari & Ha, 2020)

Digital

Adoption of Fintech, IoT, and BDA | Real-time simulation of disruptions and

Connectivity (Khan et al., 2025) risk mitigation (Khan et al., 2025; Rashid
et al., 2024)

Economic GDP increase of 2-2.5%; poverty | Improved national economic resilience to

Growth alleviation (Khan & Ahmed, 2024) global shocks (Zhang et al., 2022)

Theoretical applications of Dynamic Capability
Theory (DCT) to the concept of the CPEC
megaproject context conceptualize digitalization
as a tool of combining technological and
sustainability-targeting skills (Sadiq et al., 2021).
To illustrate, circular economy practices (CEA)
that are aided by IoTs and fintech
implementation (FTA) constitute a synergist
avenue that enhances resilience in this
underdeveloped area (Zhang et al., 2022). The
productivity of the industry related to the
infrastructure development related to China-
Pakistan Economic Corridor is already on the
rise but the achievement of its full potential
depends on the ability to overcome the
technological integration and human resource
skills challenges (Asif et al., 2020). CPEC also
affects the resilience of the Pakistani economic
development. The results show that the

relationships between resilient economic growth
and the development of infrastructure,
investment, and knowledge transfer programs
related to CPEC are positive (Rahman and
Shurong, 2017). Innovation in transportation is
expected to increase the welfare of Pakistan and
China by up to 0.3 percent solely (Zhang et al.,
2018). Nonetheless, the sustainability of such
logistical processes in the long run lies in the
establishment of customer relations and
connection building as a means of controlling the
constraint inherent in the supply chain (Liu &
Dunford, 2016). The China-Pakistan Economic
Corridor will offer a strategic foundation by
which digital supply chain infrastructure can be
incorporated into national logistics networks.
Figure 3 shows the ecosystem of CPEC-enables
digital supply chains.
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Major Proiects of China-Pakistan Economic Corridor
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Figure 3: 5. CPEC-Enabled Digital Supply Chain Ecosystem

6. Barriers to Digital Maturity in Pakistan's
Supply Chains

Although the theoretical and empirical
advantages of digital transformation are obvious,
Pakistani companies have a daunting list of
obstacles that hinder their development to digital
maturity. These obstacles may be divided into
strategic, technical, organizational, and financial
aspects (Buyuzoak and Gocer, 2018). Research
has also determined and ranked the greatest
challenges to Pakistani companies, including
ZAC Couriers and other SMEs, using the Fuzzy
AHP and Fuzzy TOPSIS models (Awan et al.,
2022). The most significant obstacle that was
found is the "Absence of Clear and Well-Defined

Goals. This is a strategic ambiguity that does not
enable leadership to prioritize and allocate
resources to achieve successful transformation
(Hanelt et al., 2021). Lots of organizations are
confused on Where to Start their digital journey
and  have fragmented and ineffective
implementation (Vial, 2019). The next thing that
comes right after this is the problem of an Ill-
Equipped Workforce. A digital literacy and
technical skills gap is also evident in such aspects
of support of contemporary supply chains as data
analytics and  cybersecurity, ~which  are
indispensable to maintain the current system

(Bharadwaj et al., 2013; Kane et al., 2015).
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Table 5. Prioritization of Barriers to Digital Maturity

Barrier Primary Obstacle Description of Impact
Rank
1 No Clear Goals (Alam et al., 2025) Prevents strategic alignment and resource
prioritization.
2 [Il-Equipped Workforce (Alam et al., 2025) | Lack of skills in data analytics and Industry
4.0 techs.
3 Integration Issues (Alam et al., 2025) Difficulty syncing modern platforms with
legacy systems.
4 Uncertainty ("Where to Start") (Alam et al., | Paralysis in decision-making regarding digital
2025) entry points.
5 High Investment Costs (Alam et al., 2025) | Significant  capital  requirement  for
software/hardware.
6 Cultural Resistance (Hanelt et al., 2021; | Fear of change; threat to traditional job
Rashid et al., 2024) roles.
7 Cybersecurity Concerns (Rashid et al., | Fear of data breaches and privacy issues in
2024) connected networks.
8 Infrastructure Readiness (Alam et al., | Unreliable internet, power supply, and
2025; Rashid et al., 2024) hardware access.

The barriers are technical problems, including
the issues of interoperability and the inability to
integrate obsolete systems with the modern
digital ~platforms, which often lead to
inefficiencies. Financial limits are especially
severe in the case of SMEs because they are not
able to invest in costly infrastructure in contrast
to bigger companies. The transition is further
complicated by the organizational resistance to
change, which is based on the old workflow and
fear of the unknown.

Structural limitations in Pakistan, such as
unreliable power supply and poor internet
connectivity are also special issues that we cannot
take infrastructure out of since it compromises
the effectiveness of real-time digital solutions.
Also, there is an indication of cybersecurity
threats and inconsistent industry standards that
serve as a major deterrent. As a means of
overcoming such hurdles, research points out
that the critical success factors are top
management support, good leadership and an
innovative culture. Unless a concerted action is
taken to deal with these internal and external
challenges, the Pakistani companies are likely to
be afflicted with strategic drift, as they might not

succeed in keeping up with the fast changing
digital economy.

7.~ Comparative Analysis: Pakistan vs. Other
Emerging Economies

The comparison of the digital supply chain
resilience of Pakistan with that of other
developing economies, specifically Vietnam and
Bangladesh, offers some valuable information
about the competitiveness of the region and
policy priorities (Butt et al.,, 2021). The three
countries are major actors in the global textile
and clothing sector (TCI), yet their structural
reliance and online adoption strategies vary
greatly (Mehmood et al., 2025). There is the
greatest systemic vulnerability in Bangladesh in
the national production system. A total
hypothetical decoupling of the inter-industry
interconnections of the TCI sector would lead to
a 18% fall in overall output and a 13% decrease
in gross value added (GVA) of Bangladesh
(Sayedur et al., 2026). This close intersectoral
dependence renders the nation extremely
vulnerable to shocks. Vietnam has, conversely,
been able to position itself as a global
manufacturing hub, with the country receiving
high rates of Foreign Direct Investment (FDI)
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and with a concentrated focus on Industry 4.0
adoption to decrease over-dependence on China

(Nguyen et al., 2021).

Table 6. Comparison of Industrial Features and Digital Strategies

Economy Key Industrial Feature | Systemic Vulnerability | Digital Strategy/Priority
Pakistan Upstream  agro-inputs | Moderate; concentrated | Modernizing input industries; CPEC
(Siddique, 2025) upstream (Siddique, | integration (Khan & Ahmed, 2024;
2025) Siddique, 2025)
Vietnam Electronics/Auto  hubs | Moderate; export- | "Leapfrogging" to 14.0; IoT adoption
(Akbari & Ha, 2020) oriented (Siddique, | (48%) (Akbari & Ha, 2020)
2025)
Bangladesh | RMG sector dominance | High; sectoral | Safety compliance (Accord); disaster
(Siddique, 2025) reliance (Siddique, | resilience (Akbari & Ha, 2020)
2025)

Pakistan has some structural constraints that are
closely associated with its factors of resilience.
Whereas Vietnam is specialized in high-tech
manufacturing inputs, the linkages in Pakistan
are distributed in the fields of agriculture and
low-value production (Siddique, 2025). In
Bangladesh, the priority is to tackle the safety and
labor standards of workers to stay in the global
textile market, and in Vietnam, digital
technologies facilitate the implementation of the
strategy of Cleaner Production and the circular
economy (Akbari and Ha, 2020). One of the
lessons of this comparison is the opportunity of
leapingfrog. Since other countries such as
Vietnam and Pakistan are early adopters, they can
develop digital and sustainability infrastructure as
the backbone of new networks, including those
developed through CPEC, and not relying on
solutions developed to adapt older infrastructures
that are outdated (Sebastian et al, 2017).
Nevertheless, to achieve this, Pakistan needs to
focus on the enhancement of local intermediate
textile manufacturing and the general supply-

chain effectiveness (Kache & Seuring, 2017).

8. Strategic Business Case Solutions in Pakistan
Digital transformation and resilience strategies
have found their practical implementation in the
large Pakistani organizations. Solutions to the
case studies of different industries such as
automotive and banking indicate the usage of
digital tools to tackle particular issues of
operations (Umair, 2024). In the case of Pak
Suzuki Motor Company, the strategic approach
to the introduction of Industry 4.0 technologies,
including robotics, Al, and ERP systems, are
suggested to help modernize the manufacturing
process and enhance customerfacing portals
(Dubey et al., 2021). K-Electric also experiences
difficulties in the implementation of renewable
energy in the energy sector because of the
expensive nature and the regulatory barriers. The
suggested Public-Private
Partnerships (PPP), as well as hybrid systems, with
the help of open reporting of KPIs to regulators
(Queiroz et al., 2020).

remedies are
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Table 7. Strategic Resilience Solutions for Major Pakistani Organizations

Company Sector

Strategic Resilience Solution

Role of Digital Technology

Engro Corp | Fertilizers/Energy | Expand via JVs; diversify into | Logistics/Energy infra

renewables (Akbar, 2025)

optimization (Akbar, 2025)

Pak Suzuki | Automotive

Strategic alliances with global | IoT, robotics, and Al in
EV firms (Akbar, 2025)

manufacturing (Akbar, 2025)

Millat Agriculture Vendor
Tractors

certification ~ and | ERP and predictive analytics for

supplier training (Akbar, 2025) | fleet (Akbar, 2025)

The Searle | Pharma

Compliance team for regulatory | Blockchain and QR codes for anti-

Co engagement (Akbar, 2025) counterfeit (Akbar, 2025)
Jazz Telecom Partnerships with fintech and | Al and automation for cost
(Mobilink) ed-tech (Akbar, 2025) reduction (Akbar, 2025)
UBL Banking Prioritize mobile apps and | Al chatbots and fraud detection

instant loans (Akbar, 2025)

(Akbar, 2025)

Among  pharmaceutical  industries,  such
companies as Searle are working on gaining the
trust of blockchain and QR codes to fight
counterfeit drugs, and Millat Tractors rely on the
digital technology to harmonize local sourcing
and quality with ERP-driven inventory visibility
(Bag et al., 2021). These instances show that the
concept of innovation, be it in products,
processes, or business models is one of the most
effective components to help a business develop
resilience during and after a crisis (Mujtaba et al.,
2025). In the case of companies such as Engro
Fertilizers, the SCRAM 2.0 tool was used as a
resilience benchmark. The company could have a
comprehensive gap analysis by plotting the
vulnerabilities and capabilities of critical
functions in the logistics, procurement, and port
operations (Wamba et al., 2020). This is a
systematic method that enables Pakistani
practitioners to leave their observatory research to
the basis of data-driven Supply Chain Risk
Management (SCRM) strategies that achieve a
sustainable competitive advantage (Ali et al.,

2021).

9. Synthesis and Strategic Roadmap

Pakistan is a country that must undergo the
digital transformation of its supply chains as a
necessary process in order to be able to navigate a
high-risk international environment (Kache &
Seuring, 2017). The theoretical synthesis of
Dynamic Capability Theory and Organizational
Information  Processing Theory offers a

theoretically sound conceptualization of this
change.  Evidence-based, the information
indicates that the digitalization  process
contributes greatly to the resilience of the supply
chain, which serves as a key mediator in the
improvement of economic and sustainability
performance (Sebastian et al., 2017).

A comprehensive roadmap for Pakistani firms
must prioritize the following:

1. Focus on the Readiness Phase:
Practitioners  should invest in  proactive
capabilities like situational awareness and
integrated networks. Establishing "early-warning
signals" through IoT and Al-driven forecasting is
more effective than reactive recovery (Piprani &
Jaafar, 2020).

2. Orchestrate Capabilities through BDA:
Big Data Analytics should be viewed as an
orchestrating capability that links digital tools
with sustainability practices, such as circular
economy activities. This is particularly crucial for
megaprojects like CPEC (Khan et al., 2024).

3. Address Human and Strategic Gaps:
Overcoming barriers such as the "Ill-Equipped
Workforce" and "No Clear Goals" is paramount.
Firms must invest in digital literacy and strategic
planning to ensure that technology investments
translate into resilience (Alam et al., 2025).

4. Leverage CPEC Infrastructure: The
physical connectivity provided by CPEC must be
augmented with "digital connectivity." Firms
should utilize the corridor's logistics centers and
SEZs to implement Industry 4.0 technologies and
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improve supply-chain transparency (Qader et al.,
2024).

5. Foster a Culture of Innovation: Digital
transformation is not just about technology; it is
about "organizational readiness" and an
"innovative culture." Leadership support is the
most critical success factor in overcoming
resistance to change (Akbar, 2025).

digital transformation provides a powerful set of
tools to mitigate the structural vulnerabilities of
the Pakistani economy. By enhancing
information transparency, collaborative
efficiency, and resource flexibility, firms can
establish more resilient supply networks
(Ponomarov & Holcomb, 2009). While the
journey is fraught with challenges ranging from
financial constraints to infrastructural deficits the
empirical evidence from Pakistan's
manufacturing, pharmaceutical, and logistics
sectors provides a clear and actionable path
forward (Shah et al., 2022). The synergy of
resilience, agility, and digitalization  will
ultimately define the success of emerging
economies in the post-pandemic digital era
(Rehman et al., 2020)

Conclusion

The digital transformation has also become an
effective driver towards enhancing supply chain
resilience in the manufacturing and logistics
industry in Pakistan, where companies can shift
from the reactive recovery model to the proactive
adaptation model in an everchanging VUCA
environment. The empirical data proves that
investments in core digital technologies IoT to
achieve visibility, blockchain to achieve trust and
traceability, Al and big data to have predictive
decision-making, and cloud platform to achieve
collaboration  significantly  increase =~ SCR
dimensions (robustness, rapidity, redundancy,
resourcefulness), bringing tangible improvements
to cost efficiency, service reliability, flexibility,
and sustainability. Such abilities are especially
useful in an economy that is vulnerable to the
regular external shocks,
bottlenecks, and global value-chain relationships.
Nevertheless, this transformative potential is yet
to be evenly fulfilled because of the presence of
obstacles: low digital literacy, susceptibility to

infrastructure

cybercrime, expensive implementation of SMEs,
and unbalanced access to infrastructure beyond
CPEC corridors. The concerted efforts needed to
achieve maximum benefit of digital resilience
include government incentives of digital
adoption, government-corporate collaboration on
skills development and cybersecurity criteria,
specific financing schemes, and industry-level
benchmarking. With Pakistan increasingly
becoming a part of global trade networks, digital
transformation as a fundamental strategic agenda
cannot be ignored not only to prevent the risk of
disruption but also to ensure the local companies
become competitive and responsive participants
in sustainable global supply chains. Finally, the
digital maturity and resilience merge can also be
considered as a feasible route to economic
sustainability, industrialization, and inclusive
development in one of the most vibrant but
fragile South Asian emerging economies.
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