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ABSTRACT:

The global manufacturing supply chains have been exposed to more vulnerabilities to geopolitical
disruptors such as the trade conflicts, pandemics, and political instabilities. These shocks have
revealed certain major vulnerabilities in traditional supply chain models with a focus on efficiency
rather than resilience. This has led to the emergence of the supply chain resilience as a vital ability
in ensuring a continuity in operations and performance. The research problem is to investigate how
manufacturing supply chains resilience to geopolitical disruptions, with the ability to respond to such
disruptions, and the impact this capacity has on operational performance. A comparative approach
is taken, whereby Bangladesh is considered a developing economy and Finland is a developed
economy with well developed industrial systems. The research design used is a quantitative and
comparative secondary research design. The data is gathered using credible sources including the
World Bank, UNCTADstat as well as company reports and industry publications. Major indicators,
such as trade performance, manufacturing output, and supply chain diversification are examined.

The SAS Enterprise Guide and SAS Studio is used to process the data, and descriptive statistics, trend
analysis, and comparative analysis methods are used to analyze the difference between the two
countries. The results will be deemed to show that the resilience capabilities of supply chain in the
form of diversification, digitalization, and risk management practices positively affect the
performance of operations. Finland can be more resilient since there is better infrastructure and a
greater technological adoption rate, whereas Bangladesh can be vulnerable regarding a lack of digital
integration and reliance on the global supply networks. Nonetheless, other adaptive strategies that
Bangladesh can exhibit include flexible sourcing and cost efficiency. The research is both theoretical
and practical because it offers information on the ways in which resilience strategies vary in terms
of economic backgrounds. It emphasizes the significance of digital transformation and strategic
flexibility in boosting supply chain resilience. The comparative study between Bangladesh and
Finland covers a significant research gap and helps to create more resiliency in manufacturing supply
chains.

KEYWORDS: Supply Chain resilience, Geopolitical Risk, Trade Fragmentation, Logistics capa-
bility, Resilience strategy, Operational Continuity
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1. Introduction

Global manufacturing supply chains have become progressively endangered to geopo-litical
disruptions as a result of trade fragmentation, economic sanctions, regional wars, and
political instability. The COVID-19 pandemic, the conflict between Russia and Ukraine and
increasing tensions in trade have shown that there are structural vulnerabilities in global
production networks. These shocks have resulted in shortages in supply, high transportation
costs, stoppages in production and long lead times. As a result, the manufacturing
companies are no longer focusing on the efficiency-based supply chains but are moving
towards the resilience-based designs. Supply chain resilience is a core strategic capability for

manufacturers.

The concept of supply chain resilience refers to the ability of a system to predict, absorb,
adjust to, and recover from a disruption without affecting continuity. Despite the wide
scholarly and managerial interest in resilience, little comparative evidence on the
development of manufacturing sectors in different economic environments in response to
geopolitical shocks has been offered. Research shows that global supply chains are
extremely prone to systemic risks, especially in geopolitical unpredictability and crisis
(lvanov, 2024; Y. Li et al., 2025a). Moreover, the reorganization of global value networks has
increased vulnerability to cross-border risks, and resilience is becoming an essential ability

of companies that operate in a dynamic environment (Y. Li et al., 2025a).

To dealing with these issues, organizations are turning into resilience strategies as a way of
securing continuity in times of disruption. These measures can be taken for instance, digital
transformation, diversification of suppliers, and enhanced risk management processes.
According to the recent research, digital technologies contribute to the resilience of supply

chains through visibility enhancement, better coordination, and response(Tian & Cui, 2025).



Besides, companies are moving towards adaptable and flexible supply chain systems to

handle uncertainty during the post-pandemic period (Setyadi et al., 2025a).

The capacity of implementing these strategies, however, is not equal in all countries as they
are different in terms of their economic development, infrastructure, and institutions. The
current research compares Bangladesh and Finland in order to examine the response of the
manufacturing supply chain to geopolitical disruption. Bangladesh is an export-oriented,
emerging manufacturing economy prone to an increased dependency on international trade,
whereas Finland is an advanced industrialized economy with well-developed institutional
support and digital infrastructure. The comparison between the two contexts will help to
identify the differences in the structure, the ability to withstand, and the best practices,

which can be transferred to different circumstances.

1.1 Background and Motivation

The choice of the two countries as Bangladesh and Finland in this comparative study is
primarily because they have two different roles in the world's manufacturing system.
Bangladesh is an important emerging economy, as well as a central point for labour-
intensive manufacturing that is particularly vulnerable to external shocks to the supply chain
(Ahmed et al., 2024). Finland, on the other hand, provides a special example as a
technologically well-developed industrial country with advanced logistics systems and
digital resilience (Kahkdnen et al., 2023). This research analyzes both environments, one a
developing manufacturing power and the other a technology-driven advanced economy, to
develop an overall picture of the reactions of different economic structures to geopolitical
shocks. The comparative lens is used to identify strategies for resilience that are applicable

in different industrial contexts.
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Table 1. Comparison between Bangladesh and Finland Economic and industrial profile.

Dimension

Economic sta-
tus

Manufactur-
ing profile

Export de-

pendence

Logistics and
infrastructure

Market Role

Exposure to
geopolitical
disruptions

Bangladesh (Emerging
economy)
Emerging,  export-oriented

economy with significant de-

pendence on international

buyers.
Labor-intensive, cost-
competitive industries

(e.g. RMG, Textile)

Highly relies on a limited set
of export products and key
destination markets.

Developing a logistics sys-
tem;

Primary Supplier for USA
and EU
Highly sensitive to external
shocks due to export de-
pendence and infrastructure

Finland (Advanced economy)

High-income, advanced industrial econ-
omy with diversified industrial structure.

More capital- and technology-intensive
industries, including machinery, elec-
tronics, and forest products.

Exports spread across several sec-
tors and a broader set of Mar-
kets.

Advanced Logistics system

High-end industrial producer

Exposed through trade and energy links,
but supported by stronger institutions
and risk-management capabilities.
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The rising rate of international upheavals has had a profound impact on the operations of
manufacturing supply chains. Geopolitical conflicts, trade restrictions and global pandemics
are some of the events that have underscored the fragility of supply networks. Such
disturbances not only affect material flows but also introduce unpredictability into
production planning and logistics. Studies indicate that supply chains that are less flexible
and those that rely more on global sourcing are more vulnerable to the risk of
disruption(lvanov, 2024). The structural problems associated with manufacturing industries
in developing countries such as Bangladesh include low technological competence and
excessive reliance on exports. However, developed nations such as Finland enjoy
infrastructure and digital integration that contribute to their ability to deal with disruptions.

This opposition is a good incentive for a comparative study.

Table 2 Summary of recent examples of geopolitical disruption and their main impacts on
manufacturing supply chains.

Type of dis- . . .
Event . Main supply chain effect Relevance to manufacturing
ruption
Border closures, lockdowns,
o Factory shutdowns, labor
and restrictions on .
CoVID-19 Global ] ) shortages, cancellations of or-
) . movement which dis- . .
pandemic health crisis der, and difficulty in produc-
rupted transport and ) .
. tion operation.
logistics networks.
Price of Energy spikes, sanc- ) ) o
. . Higher production and logistics
Russia— ) tions, and blocked transport ) ]
) Regional ) o costs in Europe, delays in
Ukraine ] corridors whichincreased o
conflict deliveries, and shortage of
war costs and rerouted flows.

raw materials.
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. New tariffs, export bans, and Sudden changes in input prices
Trade ten-  Trade policy

. regulatory uncertainty cre- and access to markets are forc-
sions and and regula- o ) ) )
. . ated volatility in trade condi-  ing manufacturers to adjust
tariffs tion . . o
tions. sourcing and pricing.

1.2 Purpose and Objective of the Study

This research is mainly aimed at examining how manufacturing companies of Bangladesh
and Finland develop and utilize supply chain resilience to respond to geopolitical shocks.
The research will determine the most important risks related to geopolitical instability and
look at the impacts of such risks on the operational performance. To achieve this, the study
concentrates on the identification of resilience practices including diversification,
digitalization and risk management practices. According to the recent literature, the digital
transformation is important to increase resilience and improve operational outcomes (J. Li
et al.,, 2026). Additionally, the research will compare resilience capability between
Bangladesh and Finland and draw differences in approaches and results. The research also

seeks to add to the conceptual learning and practice.

The overall aim of the study is to explore and compare the mechanisms of supply resilience
in the manufacturing sector of Bangladesh and Finland against global geopolitical disrup-
tions. By analyzing an advanced economy like Finland alongside an emerging one like Ban-
gladesh. To achieve this, the study identifies main geopolitical disruptions between 2018
and 2024. This timeframe has been chosen to understand global phases of pre-pandemic
period (2018-2019) ,caused supply chain disruptions duo to COVID-19 and the ongoing post
war geopolitical shifs due to Russia-Ukraine war(2023-2024). This timeline depicts a picture
of ‘before-and-after’ analysis of how manufacturing resilience respond to consecutive glo-

bal shocks.
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Therefore, the study explores the effect of geopolitical shocks on the manufacturing perfor-
mance of Bangladesh and Finland by using macro-level indicators such as manufacturing out-
put, GDP growth, export value, and import value. Also, to examine strategic implications for
designing resilient manufacturing supply chains under different economic and institutional
settings. The objectives link the theoretical discussion of resilience and geopolitical risk with
an empirical analysis where diversification, logistics performance and manufacturing out-
comes are analyzed together in the case of Bangladesh and Finland. Ultimately, the findings
will give a practical recommendations for manufacturing firms to increase the robustness

against future uncertainties.

1.3 Research Problem and Research Questions

Although resilience is widely discussed in both research and practice, we still know relatively
little about how resilience appears in different national manufacturing contexts when geo-
political disruptions occur (Islam et al., 2023). Emerging economies such as Bangladesh of-
ten face resource constraints, high export dependence, and weaker logistics infrastructure.
Developed economies like Finland typically benefit from better infrastructure and techno-
logy, but they can still be vulnerable if their trade or sourcing is concentrated on a few part-
ners. A comparative, indicator-based perspective can therefore provide valuable insights.
The research problem addressed in this thesis is :

How can manufacturing supply chains maintain operational performance under
geopolitical disruptions, and how do resilience capabilities differ between the ma-

nufacturing sectors of Bangladesh and Finland?

The main purpose of this research is to critique how the manufacturing supply chains de-
velop resilience under geopolitical disruptions in the world and how this resilience ability

helps in maintaining operational continuity and performance. By compiling the two
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examples of Finland and Bangladesh, the study aims to develop a systematic knowledge of
processes through which firms are prepared, reacting, and recovering to geopolitical shocks
such as trade tensions, sanctions, regional upheaval, and limited supply(Maheshwari & Jaggi,
2025). In doing so, the study will seek to explain both situational and generalizable resilience
measures. The technique of comparative analysis will be used to evaluate the impact of var-

ious economic settings on resilience strategies and performance outcomes.

To fulfill this goal, the investigation will focus on the definition of the topical geopolitical
disruption threats which threatening manufacturing supply chains and on the discussion of
the resilience practices implemented by businesses in both research environments. It also
examines how these strategies impact operational performance under disruption conditions
(Tian & Cui, 2025). In some areas special attention will be given for example: structural ex-
posure of trade dependency and supplier concentration, strategic response of diversifica-
tion, regional sourcing and inventory buffering and digital supply-chain visibility and opera-

tional performance of production continuity, recovery speed, and lead-time stability.

In this study, a brief working hypothesis is also used to guide empirical research. The hy-
pothesis assumes that the strong capabilities of supply-chain resilience are positively related
to increased operational continuity and performance in geopolitical disruptions. In other
words, companies that have adopted diversified sourcing, digital visibility, and buffering are
expected to suffer fewer operational disruptions and recover faster compared to other com-
panies that adopt limited resilience strategies. The hypothesis is tested with the help of
comparative indicators such as diversification index and export value to check how higher
diversification significantly reduce the negative impact of geopolitical shocks on export val-

ues.

Based on these objectives, the main research question is: How do manufacturing
supply chains in Bangladesh and Finland build resilience during global geopolitical
disruptions?
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Supporting Research Questions:

1. How do diversification and logistics capability impact operational performance
during disruptions, as mentioned by indicators such as manufacturing output, export
values, and GDP growth?

2. How do resilience strategies, shown in diversification and logistics
performance indicators, differ between the manufacturing sectors of
Bangladesh and Finland?

T S A —

Global Geopolitical RteS|tI|er]ce Operational
geopolitical risks to supply SHAteg cs performance
disruptions chains _(macro

‘ ‘ indicators) ‘ Manufacturing

Pandemic, trade Supply and output (MFG),
fragmentation, demand shocks, Diversification GDP growth,
sanctions, regulatory index, Logistics Export value,
regional conflicts changes capability (LPI) Import value

N Y N Ny N/

Bangladesh manufacturing sector Finland manufacturing sector

Figure 1. A conceptual map of research problem. Shows how geopolitical
disruptions, resilience strategies, and operational performance are linked in the
context of Bangladesh and Finland.
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1.4 Key Concepts and Theoretical Framework Overview

The study focuses on the concepts of supply chain resilience, geopolitical disruptions,
diversification, logistics capability and operational performance that are interrelated. Supply
chain resilience is the ability of supply chains to plan for, react to and recover from
unexpected events and adapt to changes while keeping operations going(lvanov & Dolgui,
2020). Geopolitical disruption, including fragmentation in trade flows, instability caused by
the pandemic and international conflict, has been increasing for manufacturing industries
in recent years, having important consequences for global production and logistics systems
(Bednarski et al., 2023a). In this context, the importance of manufacturing organisations in
uncertain environments in the world means that resilience has become an important
strategic ability. The operational performance used in this study is the continuity and
stability of manufacturing-related activities measured by export performance,

manufacturing output and GDP growth.

The study thus looks at the roles of capabilities that are connected to resilience in relation
to operational continuity in times of geopolitical uncertainty. This study's theoretical basis
mainly relies on the theories of supply chain resilience and diversification theory. The theory
of the supply chain resilience states that there are four principles that enable organizations
to stay alive and operate during disruption: adaptability, flexibility, recovery mechanism, and
coordinated recovery mechanism (lvanov, 2021). Diversification theory also postulates that
diversification of sourcing structures, supplier networks, and market dependence are ways
of mitigating supply chain vulnerability by diversifying where and on whose network to build

supply connections(Queiroz et al., 2022).
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Furthermore, logistics capability is an important resilience-enabling concept as efficient
transportation systems, customs performance, and logistics coordination contribute to the
quick recovery and flexibility of operation in the event of a disaster (Belhadi et al., 2021).
The conceptual model of this research thus links the concept of geopolitical disturbances
and the concept of resilience abilities and operational performance results. Specifically the
study assumes that the more diversified a firm is and the better its logistics capability is, the
more resilient it will be and the more stable it will perform during a period of disruption.
The framework is used comparatively for Bangladesh and Finland to understand variations
in resilience patterns between labour intensive manufacturing and high-tech manufacturing
systems. It is essential in developing a research study to understand the significance and

relevance.

1.5 Significance and Relevance of the Study

This study is extremely relevent in the present international context where the disruptions
in the supply chain become more frequent and severe. Academically, the study is beneficial
in assisting the expanding body of research on the topic of supply chain resilience because
it offers a cross-country comparison of the topic. It fills the gap in knowledge about how
geopolitical disturbances impact the manufacturing business and how the resilience
strategies differ between the countries. Practically, the findings can be used by managers
to create better strategies to improve resiliency in the supply chain. The paper is also
informative about the significance of digitalization and risk management in enhancing
operational performance (Setyadi et al., 2025a). Also, the findings can be utilized by

policymakers to develop superior structures to aid industrial resilience.

Academically, this study is important because it would be added to the existing knowledge
on supply chain resilience and geopolitical disruption management in manufacturing. While
there is ample literature on the effects of the COVID-19 pandemic and global disruptions on

supply chains, there are only a few studies that comparatively analyzed the resilience
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patterns of developing and developed manufacturing economies based on operational
performance indicators (OPIs) (Ivanov, 2024; Y. Li et al., 2025a). This research is the first
to take a comparative approach to the study of resilience in both the industrial and
comparative frameworks by comparing low-tech manufacturing systems (such as those in

Bangladesh) and high-tech manufacturing systems (such as those in Finland).

The study also makes a theoretical contribution by connecting the concepts of
diversification, logistics capability, and operational performance within a single resilience
framework (Wagner & Bode, 2008). In addition, the study integrates the theory of resilience
with measurable metrics like export performance, manufacturing output, GDP growth, and
logistics capability. In this sense, the results offer a conceptual and empirical understanding
of the mechanisms of adjustment of manufacturing systems in the face of geopolitical
uncertainty and instability in the supply chains. The study is also of great importance for

industrial management and practical aspects.

In addition, Unpredictable geopolitical tensions, fragmented trade and disrupted supply
chains are the reality of the world in which manufacturing companies are increasingly living
and working. The results of this research explicitly give practical suggestions to the
manufacturing companies on how to improve their resilience by diversifying their
businesses, upgrading their logistics abilities and planning their operations in an adaptive
way. The study emphasises the need for technological upgrading, logistics improvement,
and diversifying their supply networks in labour intensive industries for Bangladesh. The
results highlight the need for operational flexibility and a logistics joint capability in high-

tech manufacturing in Finland.

Overall, The comparative analysis also has implications for industrial managers, policy
makers and supply chain decision makers who want to re-configure supply chains in
times of global uncertainty. Many previous studies look either at a single country or a

single crisis. By contrast, this study uses comparable macro-level data to explore how
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resilience and performance interact over several years and across two different contexts.
As a result, the study not only provides insights into the practical knowledge which can
aid strategic decisions, resilience planning and longer-term operational sustainability in
manufacturing industries, but also provides a comprehensive overview of this. In short,
it provides a balanced and globally relevant view by considering both Bangladesh and

Finland.

1.6 Structure of the Thesis

Chapter 1: Introduction(Backround,Research gap,Objectives,research questions

Chapter 2: Theoretical Framework and Literature Review(Key concepts and Review literature)

Chapter 3: Methodology(Research Design,Data collection method,Ethical considerations)

Chapter 4: Result and Analysis(Presentations of Findings,Interpretation of results ,contributions)

Chapter 5: Conclusion and Discussion(Limitations,Suggestions,Learning and Development)

IRERRARAR

Figure 2. Visual overview of the thesis structure

The outline of this thesis is intended to provide a logical and systematic structure for the
research. It is organised into five main chapters and under each chapters there are sub-
chapters. Introduction is the first chapter of this thesis that covers the background of the
study, research problem, objectives of the study, and key concepts of the study.. The second
chapter is Theoretical Framework and Literature review that draws in detail a literature

review, with the focus on the supply chain resilience and geopolitical disruptions. The third
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chapter is Research Methodology that explains the research methodology such as research
design, data collection and analysis methods. The fourth chapter is Results and Analysis
where the empirical findings are given, and a comparative analysis is made between
Bangladesh and Finland. Lastly, the fifth and the last chapter c is the conclusion and
discussion chapter, which summarizes the main findings of the study and gives the

appropriate recommendations.
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2 Theoretical Framework and Literature Review

The growing complexity of global supply chains has rendered them very susceptible to
external interference, especially where there is uncertainty with geopolitical uncertainty
and global crises. In recent years, the concept of supply chain resilience has become one of
the most significant research topics in the fields of operations and industrial management.
The COVID-19 epidemic, trade wars, and regional conflicts have revealed vulnerabilities in
the global manufacturing systems, and it is necessary to be more adaptive and resilient in
supply chain strategies. According to recent research, the old efficiency-based supply chains
are not adequate in dealing with uncertainty and risk anymore (lvanov & Dolgui, 2020;
Queiroz et al., 2022). Therefore, the purpose of this chapter is to investigate the theoretical
background and the literature available on the topic of supply chain resilience in terms of

geopolitical disruptions.

Moreover, the increasing digitization of technologies and global value chains has also altered
the manner in which supply chains operate and react to disruptions. The recent studies
point to the role of digital transformation, risk management practices, and strategic
capabilities in improving supply chain resilience (lvanov & Dolgui, 2021).Nonetheless, even
though the amount of research undertaken is on the rise, comparative studies that look at
resilience in various economic settings remain wanting. The chapter thus summarizes some
of the important theories and empirical studies on the supply chain resilience, geopolitical
risk, and operational performance. It also puts out gaps in the current literature to warrant
this research. The discussion offers a solid theoretical basis of the resilience strategies in

manufacturing industries, especially in Bangladesh and Finland.
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2.1 Introduction to the Theoretical Framework

The theoretical framework of the present study is based on the modern outlooks on supply
chain resilience, risk management, and digital transformation in manufacturing systems. The
latest studies shows that supply chain resilience is a proactive as well as a strategic operation
that allows businesses to predict and address disruption, not merely a reactive one (Kessler
& Arlinghaus, 2022). In recent work, dynamic capability perspectives are expanded to
describe the way organizations reorganize resources and come up with adaptive strategies
in turbulent settings(Dubey et al., 2021). Moreover, supply chain viability is becoming a
contemporary follow-up of the concept of resilience, which is concerned with the long-term
sustainability and functionality in the face of constant disruptions (lvanov & Dolgui, 2020).
All these views offer a solid theoretical foundation in explaining how manufacturing supply

chains react to geopolitical threats.

Along with that, the recent literature points to the increasing importance of digital
technologies as a driver of supply chain resilience. Digital transformation allows companies
to become more visible, coordinated, and responsive in the supply networks that are
essential to cope with uncertainty (Belhadi et al., 2021; Tian & Cui, 2025). By incorporating
the latest technologies, including big data analytics and artificial intelligence, the companies
will be able to anticipate disruptions and streamline the decision-making process.
Furthermore, the concept of resilience is also becoming a multidimensional construct that
encompasses flexibility, adaptability, and robustness (Kessler & Arlinghaus, 2022). The
theoretical progress is an indication of a transition between the conventional risk

management methods and more integrated and technological-oriented models.
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2.2 Key Theories and Concepts

The focal point of this study is supply chain resilience which has been defined as the capacity
of a supply chain to prepare, respond and recover disruptions and still ensure continuity in
operations. The concept has been extended recently with the focus on adaptability,
flexibility, and real-time responsiveness as the main dimensions of resilience (Chowdhury et
al.,, 2019; Ivanov, 2021). The resilience is directly related to the capacity to cope with
uncertainty and sustain performance in the context of altered conditions in modern
manufacturing systems. The other concept is supply chain viability, which is concerned with
long-term sustainability and survivability of supply chains operating in highly uncertain
conditions (lvanov & Dolgui, 2020). It is more than a short-term recovery and focuses on

constant adaptation and change.

Another central concept is the geopolitical risk that is the uncertainty caused by political
instability, trade wars, and economic tensions in the world that cause disruptions in supply
chains (Caldara & lacoviello, 2022). These risks may have a serious effect on sourcing,
production planning, and logistics operations. In this case, operational performance can be
described as the efficiency and effectiveness of the manufacturing processes, such as
production continuity, cost control, and reliability of delivery. The recent empirical research
shows that operational performance is directly and positively affected by resilience
capabilities, especially in the context of disruption (Belhadi et al., 2021; Dubey et al., 2021).
Also, the digital transformation is becoming one of the enabling factors of resilience, as it
improves the exchange of information, coordination, and decision-making (J. Li et al., 2026).

These concepts are the basis of this study.
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Table 3 Summarises theories and concepts and how they are used in the thesis

Theory /
concept

Supply chain
resilience

Supply chain
viability

Geopolitical
risk

Diversification
strategy

Logistics capa-
bility (LPI)

Operational
performance

Short definition or main idea Role in this thesis

Central lens in the study, used
to interpret how diversification
and logistics capability support

Ability to prepare for, absorb, adapt to,
and recover from disruptions while main-
taining acceptable performance.

performance.
Long-term adaptability of supply net- Increase resilience for a longer
works under ongoing or frequent periods of geopolitical instability
disruptions. in the manufacturing sector.
Uncertainty caused by political deci- Explains why manufacturing
sions, conflicts, sanctions, and wars af-  supply chains in Bangladesh and
fects trade and investment. Finland face disruptions.

Expanding sourcing and markets across
multiple partners or regions to reduce de-
pendence and risk.

Core resilience capability, meas-
ured by a diversification index in
the empirical analysis.

Another key resilience ca-
Capability and reliability of logistics and pability, measured by the
transport systems with infrastructure Logistics Performance Index
and services. which linked to perfor-
mance outcomes.

Productivity and efficiency of supply Measures efficiently outputs for
chain and production outcomes (e.g., example, MFG, GDP growth, ex-
output, growth etc) portvalue, and



Theory /
concept

Digitalization /
digital
transformation

Supply Chain
Risk
Management
(SCRM)

Dynamic Ca-
pabilities
Theory
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Short definition or main idea

Implementation of digital tools and sys-
tems (analytics, platforms, tracking) in
supply chains.

Structured system for identifying, as-
sessing, and reducing supply chain risks.

It’s an ability to sense, seize, and reconfig-
ure resources in changing
environments.

2.3 Review and Relevant Literature

Role in this thesis

import value in the dataset.
Important helper of

Resilience that explains how
rapidly coordination can be im-
proved in both countries.

Outlines how geopolitical risks
are conceptualized and how re-
silience strategies manage
them.

Provide the idea that
resilience is a high-level capa-
bility that developed over time
in response to disruptions.

Recent years have seen the literature on supply chain resilience grow considerably,

especially after the disruptions experienced internationally in recent years that include the

COVID-19 pandemic and the geopolitical conflicts. Redundancy, flexibility, and supplier

diversification were considered by early researchers as the main components of resilience

(Ivanov & Dolgui, 2020; Queiroz et al., 2022). The following sections review key literature

in seven areas that are directly related to this study: global geopolitical disruptions and

manufacturing supply chains, resilience strategies, diversification and logistics capability,

digitalization and operational continuity, the manufacturing sectors of Bangladesh and Fin-

land, and the resulting research gap.
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2.3.1 Global Geopolitical Disruptions and Manufacturing Supply Chains

Through an increasing number of studies, the adverse effects of geopolitical shocks on
manufacturing supply chains are becoming clear (Bednarski et al., 2023b; Caldara &
lacoviello, 2022). Regional conflict closures and delays can restrict or block important
transport corridors, and global events such as an epidemic like COVID-19 can create
fluctuations in demand and disrupt production and transportation at the same time (lvanov,
2021). Manufacturing supply chains are particularly vulnerable as they often cross multiple
countries and are dependent on resourceful and time-sensitive supply chain movements. If
the geopolitical situation deteriorates, companies can experience extended and
unpredictable lead times as well as a lack of critical input and demand in key export markets.
These impacts can affect manufacturing productivity, negatively influence export
performance and make production planning more challenging (OECD, 2025; Queiroz et al.,

2022).

2.3.2 Supply Chain Resilience Strategies

Resilience literature outlines various methods that companies can take to deal with
disruption. This involves working with backup suppliers or additional capacity, designing
flexible processes and contracts, developing visibility and information sharing, and fostering
collaboration with key partners (lvanov, 2021; Kessler & Arlinghaus, 2022). Risk
management, collaboration, supplier management, digital technology and sustainability are
emphasized as important themes, when reviewing papers that are focused on
manufacturing (Belhadi et al., 2021; Y. Li et al., 2025a). Resilient manufacturing companies
are less likely to have breakdowns, maintain stable customer service levels, and rebound
quickly from shocks (Dubey et al., 2021). Researchers also highlight clear trade-offs: the use

of resilience strategies, such as the maintenance of redundancy or of high safety stocks, can
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result in higher operating costs, while the managers have to balance between resilience and

efficiency (Ilvanov, 2024).

2.3.3 Diversification and Logistics Capability

Research on supplier diversification reveals that diversifying sources into more supplier
partners and across more regions can lessen the impact of single supplier failures or
geopolitical developments (Queiroz et al., 2022; Setyadi et al., 2025a). One of the other key
factors is logistics capability. From a logistics point of view, it has been argued that logistics
services and infrastructure are vital in ensuring that a supply chain is resilient when
supporting swift rerouting, flexibility in transport options and improved inventory
management (Belhadi et al.,, 2021). A greater LP index correlates with easy disruption
recovery and better service levels. Financial, infrastructural and institutional constraints
make it difficult for emerging economies to develop diversified suppliers and quality logistics
networks. Generally, developed economies have greater resources, but also more complex

and globally extended supply networks that can lead to vulnerabilities (OECD, 2025).

2.3.4 Digitalization and Operational Continuity

Research indicates that technologies like loT, data analytics, cloud platforms, and blockchain
have the potential to greatly enhance information flow and visibility through the supply
chain (Al Amin et al., 2025; Dubey et al., 2021; Tian & Cui, 2025). Empirical research has
demonstrated the advantages of digitalisation for improving the resilience and performance
of decision making processes in detecting disruption faster, coordinating responses more
effectively, and optimising the use of resources. For instance, some research indicates better
visibility as a result of digitalization, and that the digitalization-visibility-performance linkage
is mediated by resilience (J. Li et al., 2026). Other studies highlight the importance of digital
transformation as a strategic capability for enhancing resilience in contexts where

disruptions are common (Tian & Cui, 2025). However, such benefits need substantial
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investment and are contingent on institutional and organisational preparedness and

support (Al Amin et al., 2025)

2.3.5 Bangladesh Manufacturing Sector

The manufacturing sector of Bangladesh has been gaining importance particularly in export
related manufacturing sectors like RMG. There are some structural weaknesses identified
such as overreliance on limited export products and markets, reliance on the imported raw
materials, and inadequate logistics and infrastructure (Julie et al., 2024; Syed & Mahmud,
2022). Recent events, including COVID-19, have demonstrated that there were gaps in
coordination and information systems as well as formal risk-management practices (Islam
et al., 2023). Meanwhile, there are documented new resilient practices in the literature. This
encompasses a variety of factors such as diversifying buyers and suppliers, investing in
technology, quality systems, and establishing stronger ties with customers and logistics
partners (Al Amin et al.,, 2025). Policy reports also suggest upgrading infrastructure,
strengthening customs and port processes and fostering digital innovation as ways to fill
gaps in the supply chain and enable more resilient exports of manufacturing products (OECD,

2025).

2.3.6 Finland Manufacturing Sector

The characteristics of the developed economies like Finland are typically identified as the
good infrastructure, well-established governance, and level of digitalization. Manufacturers
in Finland are typically part of intricate global value chains and employ sophisticated tools
in planning, tracking and risk management processes (Dubey et al., 2021; Tian & Cui, 2025).
These can help increase resilience through better coordination and faster responses to
changing circumstances. But studies indicate that also developed economies continue to be
vulnerable to geopolitical shocks. For instance, energy prices, input costs and trade flows in

Europe have been impacted by the Russia—Ukraine war, including Finland (Bednarski et al.,
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2023b) It's an experience that confirms the fact that high levels of reliance on energy
supplies, trade partners, and technologies can leave even advanced supply chains exposed.
For emerging economies diversification, logistics capability and digitalization are also

relevant aspects in Finland (OECD, 2025).

2.3.7 Research Gap

The available literature provides several insights into strategies of resilience and
diversification, logistics capacity and digitalization, but there are still some gaps. Few studies
systematically compare national contexts of resilience and focus on a single crisis or single
country or sector (Ilvanov, 2024; Y. Li et al., 2025a). Empirical studies are conducted mostly
at the firm level through surveys or case studies, but less work is done to compare the
resilience and performance of firms across countries at the macro level. There are few
guantitative comparative studies that examine the interactions between the resilience
capabilities and operational performance in emerging and developed manufacturing
economies. The detailed comparison of manufacturing supply chain resilience between
countries, including Bangladesh and Finland, based on similar indicators e.g. manufacturing

output, trade values, logistics performance, diversification, etc. is very limited.

2.4 Summary and Implications for the Research

In this chapter, the literature reviewed shows that there is growing significance in supply
chain resilience in dealing with global disruptions, especially in the manufacturing industry.
Recent reports show that resilience is a multifaceted ability that contain flexibility,
adaptability, and digital integration. Supply chain resilience, dynamic capabilities, and supply
chain viability can serve as a powerful theoretical framework to comprehend the response
of companies to geopolitical risk(lvanov, 2021; Kessler & Arlinghaus, 2022). Empirical studies
also show that digital transformation and supplier diversification, as resilience strategies,

are also important in keeping operational performance steady during disruptions (Belhadi



30

etal., 2024; Tian & Cui, 2025). These results demonstrate the need to combine strategic and

technological methods in the supply chain management.

This study has demonstrated that supply chain resilience has emerged as a central issue in
operations and industrial management(Bednarski et al., 2023b; lvanov, 2021). Resilience is
consistently associated with the ability to diversify, have good logistics capability and
digitalise, and these capabilities are correlated with improved stress operational
performance in the literature (Belhadi et al., 2021; Dubey et al., 2021). Meanwhile, there
are a number of areas of weakness that need to be addressed. The empirical evidence on
the presence of the capacity to be resilient in macro level indicators in different countries
and their relationship to manufacturing performance is still limited. Comparative analyses
among developing and developed manufacturing economies and between various contexts,
such as between Bangladesh and Finland, are relatively less frequent (Y. Li et al., 2025a).
Additionally, there is a demand for further research combining diversification, logistics

performance, digitalization and performance in one analytics model.

In order to fill these gaps, the author has developed and applied a comparative, indicator-
based framework for analysing manufacturing supply chain's resilience within Bangladesh
and Finland. Based on secondary data sources relating to manufacturing output, GDP
growth, export and import values, logistics performance and diversification, it aims to
explore the link between resilience capabilities and operational performance in the context
of geopolitical disruptions. The study thus brings together the macro level operational
indicators and the comparative resilience analysis to enrich the resilience theory and
literature of industrial management. The research design, research data and analysis

techniques adopted for this empirical study are explained in the next chapter.
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3 Research Methodology

The chapter on the research methodology describes a systematic exploration of supply chain
resilience within the manufacturing industry, specifically concerning geopolitical disruptions.
In this chapter, the research problem is converted to a systematic procedure of research,
such as research design, data collection, and data analysis procedures. Over the past few
years, there has been a growing interest in the role of methodological rigor in supply chain
studies to give valid and evidence-based results on intricate global issues (lvanov, 2021; Kes-
sler & Arlinghaus, 2022). To make the research valid, reliable, and consistent with the study
objectives, it is necessary to choose an appropriate methodology.(Hahn Fox & Jennings,

2014)

This chapter explains how the study is carried out in practice. It describes the research task,
the overall design and approach, the data and indicators used, and the analysis methods. It
also discusses reliability, validity, and ethical considerations and summarizes the research
process step by step. The study follows a quantitative, comparative approach using
secondary data from Bangladesh and Finland. The dataset combines macro-level indicators
related to manufacturing performance, logistics capability, and trade diversification for
selected years between 2018 and 2024. These indicators are used to build resilience and
performance profiles for the two countries and to explore the relationships between

resilience-related variables and operational outcomes.

Moreover, this chapter justifies the application of secondary data and statistical analysis
tools in the study of supply chain resilience. The growing access to international databases
and sector reports has allowed research to perform mass comparative analysis using valid
and standardized data (OECD, 2025; World Bank, 2023) This study would be best suited to
secondary data because it will enable cross country comparison of Bangladesh and Finland

without the constraint of primary data collection. Moreover, the advanced analytical tools
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(SAS Enterprise Guide and SAS Studio) are used to facilitate strict statistical analysis and
increase the accuracy of results. The other important methodological considerations
covered in this chapter include reliability, validity, and ethical issues. In general, the
methodology gives the research a clear and systematic structure in which the research was

conducted.

3.1 Description of the Research or Development Task

The research task is to analyze and compare how the manufacturing sectors of Bangladesh
and Finland build and express supply chain resilience under global geopolitical disruptions.
The focus is on understanding how vulnerability and resilience are reflected in macro-level
indicators rather than on individual firms. More specifically, the study aims to
capture how geopolitical disruptions are associated with changes in manufacturing
performance indicators such as manufacturing output, GDP growth, export value, and
import value. To analyze how resilience-related indicators, specifically diversification and
logistics capability, act over time and across disruptions. To compare the resilience and
performance profiles of Bangladesh and Finland and discuss what these differences imply
for manufacturing supply chains in each context. In this way, the research task directly
supports the main research question. The research assignment is thus analytical and com-

parative.

3.2 Research Design and Approach

The study uses a quantitative, comparative research design based on secondary macro-level
data. This design is appropriate because the research questions deal with measurable
relationships between resilience-related indicators and operational performance at the level
of national manufacturing sectors. The research follows a largely positivist philosophy, which
emphasizes objective measurement and statistical analysis. It adopts a deductive approach:

concepts from supply chain resilience, diversification strategy, logistics capability, and
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digitalization are used to form expectations about how certain indicators should behave
under disruption, and these expectations are then examined empirically using the data.

The unit of analysis is the manufacturing sector of each country in each year.

Supply chain research extensively employs quantitative research methods to estimate how
variables relate and the performance results )(Dubey et al., 2021) . In brief, all observation
in the dataset illustrate the national manufacturing sector of Bangladesh and Finland in
selected year, narrated by indicators such as manufacturing output, GDP growth, trade
values, LPI score, and diversification index. The study depend exclusively on secondary data
obtained from publicly available in international and national sources. Use of secondary
data is suitable because the focus is on national-level indicators and cross-country

comparison rather than on firm-level decisions.

Indicators and

Research design Unit of analysis variables
and philosophy National manufacturing Resilience:
titative, sector per country-year Diversification index, LPI
I L (Bangladesh, Finland; (logistics capability).
deductive approach 2018, gg;g" %?)%91') 2022, Performance: MFG, GDP

growth, Export value,
Import value.

Comparison between Bangladesh and Finland across selected years under geopolitical disruptions.

Figure 3 Summary Of the Research Design
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3.3 Data Collection Methods

The study relies exclusively on secondary data obtained from established international and
national sources. This data is publicly available for use. Using secondary data is appropriate
because the focus is on national-level indicators and cross-country comparison rather than
on firm-level decisions. Such a combination of macro and firm level data gives a deep insight
in supply chain resilience. The study is also robust because of the use of multiple data
sources. The important sources of data are the World Bank which has indicators of logistic

performance and trade efficiency.

3.3.1 Data Sources

The main data sources are:

¢ World Bank — for GDP growth rates and the Logistics Performance Index (LPI) scores,
Export value, Import Value, manufacturing output

¢ UNCTADstat— for Diversification Index.

¢ Other policy and statistical reports — for cross-checking figures and
understanding context where needed.

3.3.2 Indicators

The dataset includes the following variables for each country and year:

¢ MFG (Manufacturing output): This measures total output of the manufacturing
sector.

¢ GDP growth (GDP): The annual percentage growth rate of gross domestic product.
¢ Export value: Total value of the goods sold worldwide.

¢ Import value: Total value of the goods purchased from foreign country.



35

e LPIscore: Logistics Performance Index, representing customs, infrastructure,
logistics capability, international shipments,tracking and timeliness.Ilt measures in a
scale of (1-5)

Diversification index: It measures trade diversification, where higher values mean
more diversified trade structures.

3.3.3 Time period and Country

Data are combined from Bangladesh and Finland for the years 2018, 2019, 2020, 2022,
2023, and 2024. This period captures conditions before, during, and after major disrup-
tions such as the COVID-19 pandemic in 2019 , The Russia-Ukraine war in 2023 and
recent geopolitical tensions. The year 2021 is excluded because of data availability and
consistency issues for some indicators, and 2025 data are not yet fully available at the
time of analysis. Regarding the LPI score data is available only 2018 and 2023 within the
selected year. Its because World bank published data periodically. The gap between

2018 and 2023 is due to the COVID-19 survey of 2020 suspended. (World Bank, 2023).

Table 4 Indicators and data sources used in the study

Primary data

Indicator Description Unit / scale
source
Output of the manufacturing
US dollars
MFG — sector for each country and year World Bank
Manufacturing  (value of goods produced by manu- (US9)
output facturing).

Annual percentage growth rate of World Bank—

GDP growth gross domestic product, reflecting Percent (%) World Devel-

opment Indi-

(GDP) overall economic growth.
cators



Export value

Import value

LPI score

Diversification
index
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Total value of merchandise exports

of goods for each country and year,
& Y y US dollars (USS)

reported on a gross value World bank
basis.
Total value of merchandise imports
p US dollars (USS) World bank
of goods for each country and year.
Logistics Performance Index overall World Bank—
) o Index from 1 to
score, reflecting logistics 5 Logistics
performance (1 = low, 5 = high). Performance Index
|
Index capturing the degree of ndt;x be(:vieen UNCTADstat
an

trade diversification; higher values
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Table 5 Summary of theoretical constructs into empirical indicators

Related re-

Indicator(s) search ques-

Construct used Measurement / notes i
tions
h in GDP h
N  GDP growth, Changes in GDP growth and trade
Geopolitical dis- values across disruption years (2018—
L Export value,
ruption impact 2024) reflect macro-level
Import value RQ1l
Impact.
. ] o Trade diversification index between 0
Resilience — Diversification . ) >
) o ) and 1; higher values = more diversified
diversification index RQ2, RQ3
partners/markets.
Resilience — World Bank LPI score (1-5) capturing lo-
logistics ca- gistics performance (infrastructure, ser-
pability LPI score vices, tracking, timeliness). RQ2, RQ3
MF i
Operational G . Manufacturing output level for each RQL RQ2,
(manufacturing country and
performance RQ3
output) year.
Operational Annual percentage change in GDP;
GDP growth P & g RQ1, RQ2
performance macro-level performance.
Operational Exportvalue, Im-  Gross merchandise export and import RQ1, RQ2,
performance port value values per year. RQ3
Categorical variables identifying
Country and Country All RQs (compara-

(Bangladesh / Fin- country and year (2018, 2019, 2020,

tive dimension
land), Year 2022, 2023, 2024) )

time context
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Figure 4 Overview of the manufacturing resilience dataset for Bangladesh and Finland
(2018-2024)

3.4 Data Analysis Methods

The collected secondary data were analysed using SAS Enterprise Guide and SAS Studio.

The analysis was conducted to compare some operational indicators of resilience

between Bangladesh and Finland for specific periods of disruptions. The data was first

cleaned in Microsoft Excel and then entered into SAS for statistical and graphical analysis.

The chosen indicators were export values, manufacturing output, growth in GDP,

Logistics Performance Index (LPI), and diversification index of the supply chain. The

variables were selected for being important dimensions for the operational performance

and supply chain resilience for manufacturing sectors in the context of a geopolitical

disruption. To answer the research questions, a descriptive analysis, trend analysis,

comparative analysis and regression analysis method were used.

Descriptive analysis was first used to describe indicators. This analysis enabled the

overall performance trend of Bangladesh and Finland in terms of manufacturing

activity, trade performance and logistics capability. Thisincludes summary measures

such as minimum, maximum, and mean values, as well as simple tables and graphs

showing the levels of manufacturing output, GDP growth, export and import values,

LPI scores, and diversification indices for each year and country. This step helps to
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answer the first research question by showing how geopolitical disruptions appear
in the performance indicators and gives a basic picture of resilience-related indicators

in each country.

A comparative analysis was also conducted to shed light on the differences between two
different manufacturing environments, Bangladesh and Finland. Line graphs and bar
charts created in SAS were then used for trend analysis of the operational performance
before, during and after the disruption periods, specifically the COVID-19 pandemic and
the ensuing geopolitical uncertainty. Visual analysis of export performance trends,
manufacturing output trends, GDP growth trends, logistics performance comparisons,
and diversification comparisons were done to detect fluctuations, recovery patterns, and
differences in resiliences between the two countries. The analysis directly contributed

to answering the first and second research questions.

Lastly, a simple regression analysis was done to explore the relationship between export
performance and diversification of the supply chain. Diversification index values were
used as the explanatory variable in the regression model and the value of exports was
used as the dependent variable. This analysis aimed to investigate if there is a link
between diversification capability and operational continuity and manufacturing
resilience during disruption periods. The regression results from SAS include parameter
estimates, significance values and model fit indicators including the R-square value. The
regression results were then combined with the graphical trend analysis, in order to gain
a wider perspective of the ability of resilience within the manufacturing supply chains.
This analysis was used to answer the third research question around the relationship
between resilience related operational strategies and manufacturing performance in the

context of geopolitical uncertainty (Dubey et al., 2021; Queiroz et al., 2022).
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3.5 Reliability, Validity and Ethical Considerations

Reliability and validity are crucial factors in academic research that contribute to the
credibility, consistency, and transparency of the study's findings, while ensuring they are
reliable and valid. It is particularly crucial in quantitative comparative research to assess
the validity and comparability of the secondary data produced by several data sources
in different countries. The validity of the comparative analysis and the use of publicly
available data in the research process, thus, is discussed in this study with a critical
understanding of the reliability of the indicators used. Solving these problems enhances

the overall credibility and soundness of the study (Saunders et al., 2023a).

3.5.1 Reliability and Validity

The secondary data were gathered from sources which were international and publicly
available such as World Bank and UNCTADstat which helped to increase the reliability
of this study. These organisations are widely accepted and apply accepted statistical
procedures, which ensures the reliability and consistency of the data. Furthermore, the
study analysed the resilience in multiple dimensions, such as export value,
manufacturing output, GDP growth, logistics performance and diversification index
instead of looking at a single indicator. Analysis was further strengthened by the use of
comparative trend and regression analysis using SAS Enterprise Guide and SAS Studio.
where it is suggested that the use of multiple secondary indicators can strengthen the

quality of the resilience analysis (lvanov, 2021; Queiroz et al., 2022).

Several validity restrictions of the secondary data material should be noted, however.
Selected indicators are sourced from various international databases and the process of
calculating and reporting these indicators may differ between organisations and
countries. Hence, some country-level indicators can not be directly compared between
Bangladesh and Finland because of differences in industrial structure, statistical
reporting system, scale of economy and data collection methods. For instance, logistics

performance and diversification indicators could mean different things in the developing
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and developed economies.The regression analysis may also not be statistically
generalizable due to the relatively small data set and the number of years observed.
Despite this, the study tries to increase the validity by triangulating the various indicators
and interpreting them together with existing literature on resilience and theoretical

frameworks (Bednarski et al., 2023b; Y. Li et al., 2025b).

3.5.2 Ethical Considerations

The research in the study has been conducted according to ethical principles. The data
sources used in the study consisted of secondary sources, publicly available and officially
published data, and no confidential organizational or personal data were accessed. Thus,
informed consent practice procedures were not used in the research and no interviews
nor surveys were conducted with persons. All original data sources used in the study and
the scholarly literature used in the study were properly acknowledged using the
appropriate academic referencing and APA 7 citation practices. Furthermore, the results
were analyzed objectively, without any intentional manipulation of data. The importance
of transparency and responsible data use is even more critical in comparative resilience
research (Saunders et al., 2023a). For this reason, ethical aspects were taken into
account throughout the research process to ensure academic integrity and research

credibility.

3.6 Description of the Development or Research Process

The research process is systematic and structured, where the research problem and
objectives are identified at the start of the research process. The initial phase is a
thorough literature review in order to define the theoretical framework of the research.
The second phase is the gathering of the data based on the chosen international and
national databases. At the third stage, the obtained data are compiled and processed
with the help of SAS Enterprise Guide and SAS Studio, where statistical and comparative
methods are used. The fourth phase entails the interpretation of the findings and

connecting them to the theoretical framework and research questions. Lastly, the
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findings are presented and discussed, and the conclusion and recommendations are
given. This gradual approach brings a logical and understandable consistency to the

research. The systematic method improves the quality and reliability of the study.

~ 0
Problem definition Literature review D lecti
and scoping and framework ata collection
, —> Review resilience, >
Define research diversification, logistics Secondary data from
pro:;zrr;uoetgﬁg:]l;es, dlgltallzatlon, build World Bank, UNCTADstat
theoretical framework
y | y € J
4 o P
Data cleaning and Data analysis Interpretation and
preparation gt discussion
Check ist Descriptive, trend,
t ecf SORSIS etr:Icy, —> comparative, and > Interpret results and
(R °"Q:1 i‘l’:”a £3; regression analysis in derive implications for
; SAS Enterprise Guide manufacturing supply
I et e I
\_

Figure 5 Summary of research process
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4 Results and Analysis

This chapter represents the empirical results of the Bangladesh—Finland comparative
analysis using related indicators of supply chain resilience and operational performance.
The analysis highlights how manufacturing performance changed during disruption
periods, particularly around COVID-19 and later the Russia-Ukraine war. This directs to
geopolitical uncertainty. This approach is appropriate because recent supply chain
research emphasizes the need to examine resilience through measurable performance,
recovery, and adaptation indicators (lvanov, 2021). The chapter therefore, uses some
relevant trend graphs, comparison charts between Bangladesh and Finland, and

regression analysis to connect the empirical findings with the research questions.

4.1 Presentation of Findings

In this section the empirical findings sourced from the secondary dataset and SAS
Enterprise Guide software and SAS studio web browser interface has been used to data
analysis. The results of this analysis made a comparison between Bangladesh and Finland
in terms of supply chain resilience and operational performance. Previous studies
suggest that resilient supply chains are often associated with diversification capability,
logistics efficiency, and adaptive operational strategies during disruption periods
(Chowdhury et al., 2019; Ivanov, 2021). The analysis focuses on export performance,
manufacturing output, GDP growth, logistics performance, diversification index, and the
regression relationship between supply chain diversification and export performance.
The findings are presented in trend graphs, comparative bar charts, and regression

output to examine how both countries performed throughout the disruption periods.

4.1.1 Descriptive analysis

The comparative descriptive statistics of Bangladesh and Finland are given in a
comparative descriptive Table for the years 2018-2024. The results indicate that the

Logistics Performance Index (LPI) score of the average country (4.09) in Finland is
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substantially higher than LPI score of the average country (2.59) in Bangladesh, which
shows that the logistics capability and efficiency of logistics infrastructure in Bangladesh
is lower than that in Finland. This meant that on average, exports and imports in Finland
were also considerably higher, giving it greater coordination with international trade. In
the case of Bangladesh on the contrary, the rate of GDP growth and manufacturing
output were found to be very high which shows the fast development of the
manufacturing in the country during the time under study. The diversification index was
however, much higher in Bangladesh (0.88) than in Finland (0.51) which reflects a

broader diversification of the manufacturing supply chain in Bangladesh.

Source: Author’s calculation using SAS Studio based on data from World Bank and

UNCTADstat
Comparative Descriptive Statistics: Bangladesh and Finland
The MEANS Procedure
Country N Obs | Variable Label Mean Std Dev Minimum Maximum | N
Bangladesh G | LPl_score LP|_score 258 (g} 2.58 280 | 2
Manufacturing_output | Manufacturing_output | 707866606867 | 32418738437 | 10000000000 | 83500000000 @ &
GDP_growth GOP_growth 5.88 1.80 3.45 78R @
Export_valus Export_value 12.12 1.30 10.44 1316 | 8
Import_value Import_value 18.20 187 15.83 2080 6
Diversification_index | Diversification_index 088 (g} 087 082 a
Finland G | LPI_score LP|_score 408 0.18 a7 420 2
Manufacturing_output | Manufacturing_output | 41400000000 | 20386073054 | 38200000000 | 44200000000 @&
GOP_growth GOP_growth 0.05 1.48 -2.48 135 | @
Export_value Export_value 41.18 iH .21 4522 @8
Import_value Import_value 41.42 407 587 4322 @
Diversification_index | Diversification_index 0.51 0.00 0.51 052 &

Figure 6 Comparative descriptive statistics of Bangladesh and Finland
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4.1.2 Export Performance: Bangladesh and Finland (2018-2024)

The export trend for Bangladesh and Finland is presented in figure 7 for the period 2018-
2024. However, the export values are much higher in Finland in all periods, although
there are variations in the periods of disruption. Both countries experienced a drop in
export performance in 2020, symbolising the global effect of the COVID-19 pandemic on
manufacturing supply chains and international trade activities. In 2022, Finland's
recovery was relatively strong, with the highest value in exports followed by a small
decrease. On the other hand, Bangladesh also recovered in 2022 but at a comparatively
lower and less stable rate. The observation suggests that geopolitical disruptions and
global uncertainty affected export continuity in both countries but with stronger indus-

trial and logistics structures may recover more effectively from global disruptions.

Source: Author’s calculation using SAS Studio based on data from World Bank

Export Performance Trend: Bangladesh and Finland (2018-2024)
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Figure 7 Export performance trend of Bangladesh and Finland
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4.1.3 Manufacturing Output Trend: Bangladesh and Finland (2018-2024)

Figure 8 illustrates the manufacturing output trends in Bangladesh and Finland during
the selected periods. Bangladesh experienced significantly high fluctuations in manufac-
turing output, specifically a major decline in 2022 and after that a rapid recovery in 2023
and 2024. This indicates the weakness of labor-intensive manufacturing systems to ex-
ternal disruptions and supply chain instability. The situation was different in Finland,
however, as manufacturing output was maintained at a fairly steady pace in the country,
with moderate fluctuations throughout the period. The stability in Finland may indicate
stronger industrial resilience, technological harmonization, and operational continuity
techniques. The comparative findings indicate that high-tech manufacturing environ-
ments can adapt more to geopolitical disruptions than labor-intensive systems.

Source: Author’s caculation using SAS Studio based on data from the World Bank

Manufacturing Output Trend: Bangladesh and Finland (2018-2024)
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Figure 8 Manufacturing output trend of Bangladesh and Finland
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4.1.4 GDP Growth Trend: Bangladesh and Finland (2018-2024)

Figure 9 presents the GDP growth trends of Bangladesh and Finland from 2018 to 2024.
Bangladesh has a positive GDP growth during the period, but there was a significant de-
cline in 2020 because of the global pandemic and supply chain disruptions. After the
disruption period, Bangladesh gained a partial recovery in 2022, then declined again by
2024. Finland also experienced a negative GDP growth in 2020 for global pandemic and
again in 2023, which shows stronger economic vulnerability to global disruptions and
market instability. Despite fluctuations, Finland has moderate recovery after major dis-
ruption periods. Due to different economic responses to geopolitical uncertainty and
supply chain shocks two countries experienced differently. The figure also suggests that
operational resilience and economic recovery systems differ with industrial structure and
global trade dependence.

Source: Author’s calculation using SAS Studio based on data from World Bank.
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4.1.5 Logistics Performance index Comparison

Figure 10 measures the Logistics Performance Index (LPI) scores of Bangladesh and Fin-
land of 2018 and 2023. Finland has significantly higher LPI scores in comparison with
Bangladesh, which shows a stable logistics infrastructure, transportation efficiency, cus-
toms performance, and supply chain balance capability. On the contrary, Bangladesh
showed only slight improvement between 2018 and 2023. The outcome suggests that
logistics capability plays a vital role in maintaining supply chain continuity during the pe-
riods of disruption and uncertainty. Stronger logistics performance may help to achieve
faster recovery, better supplier coordination, and improved operational flexibility during
geopolitical crisis. Therefore, the comparison pointed the importance of logistics effi-

ciency as a resilience-supporting factor within manufacturing supply chains.

Source: Author’s calculation using SAS Studio based on data from World Bank.

Logistics Performance Index Comparison

LPI Score

2018 2019 2020 2022 2023 2024
Year

Country B Bangladesh B Finland

Figure 10 Logistics performance index of Bangladesh and Finland
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4.1.5 Supply Chain Diversification Comparison

Figure 11 demonstrates the supply chain diversification patterns of Bangladesh and Fin-
land from 2018 to 2024. Bangladesh has the higher diversification index values, while
Finland experienced comparatively lower but relatively stable diversification values. The
diversification type did not change over the period, although slight changes can be seen
in following 2020. The finding indicate that Bangladesh has comprehensive sourcing and
export diversification systems in labor-intensive manufacturing sector. On the other
hand, Finland may rely more on specialized industrial networks and high-tech supply
systems. Therefore, it indicates that diversification strategies may differ based on indus-

trial structure and manufacturing orientation.

Source: Author’s calculation using SAS Studio based on data from UNCTADstat

Supply Chain Diversification Comparison

Diversification Index

2018 2019 2020 2022 2023 2024

Year

Country B Bangladesh B Finland

Figure 11 Supply chain diversification comparison between Bangladesh and Finland
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4.1.6 Regression Analysis of Diversification and Export Performance

The table represents the regression analysis describing the relationship between supply
chain diversification and export performance. The high value of R-square (0.9769)
indicates that diversification accounts for a large percentage of the variation in export
performance in the data set. The coefficient of diversifi-cation was negative, suggesting
that there is an opposite relationship between the value of diversification index and
export performance among the sample selected. A p-value less than 0.0001 is also
obtained in the case of a statistical significance in the model. However, the findings
should be interpreted carefully due to the limited sample size and comparative nature
of the dataset. The analysis therefore supports the broader argument that resilience-
oriented supply chain structures influence operational continuity in manufacturing sec-

tors.

Source: Author’s calculation using SAS Studio based on secondary data collected from

World Bank and UNCTADstat

Regression Analysis of Supply Chain Diversification and Export Performance

The REG Procedure
Model: MODEL1
Dependent Variable: Export_value Export_value

Number of Observations Read 12

Number of Observations Used 12

Analysis of Variance

Sum of Mean
Source DF Squares Square | FValue Pr=F

Model 1 2537 14157 | 2537 14157 42278 < 0001
Error 10 5001134 6.00113
Corrected Total 1 2507.15291

Root MSE 2 44072 R-Square 0 aves
Dependent Mean 25.64003 Adj R-5q 09748
Coeff WVar D.19554

Parameter Estimates

Parameter Standard
Wariable Label DF Estimate Error t Value Pr =t

Intercept Intercept 1 21.58741 2.78432 20.51 = 0001
Diversification_index Diversification_index 1 -78.59017 2.82282 -20.55 = 0001

Figure 12 Regression Analysis of Supply chain Diversification and Export performance
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4.2 Interpretations of Results

The results reveal that global geopolitical shocks had a substantial impact on
manufacturing supply chains and business operations in Bangladesh and Finland. The
COVID-19 pandemic has had a devastating effect on the global economy, export results,
GDP growth and manufacturing stability, as evidenced by the dramatic decrease in
performance during 2020. The findings are corresponding with other research that
states that modern manufacturing systems are still very sensitive to disruptions due to
growing global reliance and complexity of supply chains (lvanov & Dolgui, 2020; Van
Hoek, 2020). Despite the disruption that occurred in both countries, the type and

severity varied based on their industrial base and economies.

Bangladesh's GDP showed greater resilience to growth fluctuations despite short-term
declines in manufacturing and exports, and short-term declines were more apparent in
Finland. The results indicate that geopolitical shocks have differential effects on high-
tech manufacturing and labour-intensive manufacturing systems. The comparative
analysis also highlights the significant differences in the capability to be resilient
between Bangladesh and Finland. However, Finland had more stable manufacturing
performance and better logistics performance continuously than Bangladesh. This could
be a sign of better institutional coordination, technological integration and flexibility in

Finland's manufacturing sector.

Bangladesh, on the other hand, experienced more volatile manufacturing performance
and less continuity in exports, underscoring the vulnerability of export-oriented labor-
intensive sectors from any external shock and disruption in the supply chains. But the
diversification index values were comparatively high in the case of Bangladesh, indicating
diversified sourcing structure and diversified export dependency in the manufacturing
sector in the country. The previous studies highlight the importance of logistics capability,
digital integration and diversification in enhancing disaster resilience and recovery

during global disruptions (Belhadi et al., 2024; Queiroz et al., 2022). Thus, the results
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suggest that there are significant differences in the resilience strategies between

developed and developing manufacturing settings.

After the disruption period, there were relatively small fluctuations in export
performance and manufacturing in Finland, but larger fluctuations with partial recovery
in Bangladesh. The results indicate that resilient supply chains need both diversification
and effective logistics, strategic coordination, and flexibility in operations. The regression
analysis also confirms that there is a strong correlation between diversification and
export performance, but it varies depending on the specialization of industrial structure
and economic diversification. The findings thus help to substantiate the idea that
manufacturing firms need to reshape their supply chains strategically, enhance their
logistics capability and build adaptive resilience mechanisms to ensure the continuity of
their operations in times of geopolitical crises. These results align with recent resilience
research that has focussed on three key resilience strengths: agility, flexibility, and

reshaping supply networks (Davis-Sramek & Richey, 2022; lvanov, 2021).

4.3 Comparison with Theoretical Framework

The results of this research confirm key tenets of supply chain resilience theory, namely
that adaptability, flexibility, and the ability to recover from external shocks and stress is
crucial. The export data, manufacturing data, and GDP data fluctuations that were
observed during the disruption period provide an illustration of the impact these
geopolitical crises and global uncertainties have on manufacturing operations and the
continuity of international trade. Finnish manufacturing activity has been more resilient,
and the country has solid logistics performance, which correlates with lvanov and
Dolgui's (2020) concept of a resilient supply chain, a supply chain that would have to be
able to survive, adapt and be operationally resilient in the face of crises. The results
corroborate Ivanov's (2021) assertion that during periods of disruption, resilient
manufacturing systems rely on adaptive strategies, flexibility in supply chains, and

coordinated recovery processes.
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The results also show a very strong connection with the diversification theory part of the
literature in supply chain management. The diversification comparison showed that
Bangladesh had comparatively higher value of diversification index as compared with
Finland during the period under consideration. This implies that labour intensive
manufacturing industry sectors might depend more on diversified sourcing and export
configuration to minimize exposure to external shocks. The regression analysis also
showed that diversification had a statistically significant relationship with export
performance, which was aligned with the findings of previous studies that highlight
diversification's role as a resilience-building factor amidst geopolitical instability and
fragmentation in supply chains (VY. Li et al., 2025a; Queiroz et al., 2022)Hence, it is
concluded that diversification policies need to be integrated within the wider resilience

of the manufacturing sectors to ensure continuity of operations in the long-term.

In addition to the theoretical arguments raised in the context of supply chain resilience
and operational flexibility, the logistics capability findings also support this theory.The
logistics capability findings reinforce the theory as presented in the context of the supply
chain resilience and operational flexibility. Finland also recorded higher Logistics
Performance Index (LPI) scores than Bangladesh in all the consecutive years, indicating
that Finland has better infrastructure, transportation systems, customs efficiency and its
capability of coordinating supply chains. In the resilience theory, logistics capability is
considered as one of the important resilience enablers; in the event of a disruption,
logistics systems help the recovery process to be faster, the response to be more

responsive and the operational flexibility to be more enhanced (Belhadi et al., 2021).

The results are thus in line with the theoretical point of view that resilient supply chains
must not only be based on a diversified sourcing structure, but also on a well-functioning
logistics network and technological integration. Moreover, the differences between
Bangladesh and Finland in comparison are supportive of the recent literature that
resilience strategies differ in terms of industrial structure, technological advancement

and institutions capability of manufacturing systems (Dubey et al., 2021; OECD, 2025).
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The results are overall consistent with the continued validity of the theory of supply
chain resilience in understanding how manufacturing adapts and continues in the face

of global geopolitical shocks.

4.4 Practical Implications of the Results

This study brings out some strategic implications for manufacturing organisations in
Bangladesh. The differences in export performance and manufacturing activity suggest
that labour-intensive manufacturing industries are still extremely sensitive to
geopolitical events or disturbances in the global supply chain. Hence, Bangladeshi
manufacturing companies need to enhance the diversification of their supply chains
through more suppliers, less dependence on a few supplier areas, and more flexibility in
operations. The results also indicate that investments in digital supply chain systems,
logistics infrastructure, and technological coordination can have a significant positive
effect on the resilience capability during a crisis. Previous studies also advise about the
digital transformation and supply chain viability are important in improving operational

flow in the developing manufacturing economies (Al Amin et al., 2025; Islam et al., 2023).

The results also have significant implications for the future strategy of the high-tech
manufacturing sector in Finland. The results show that export performance and GDP
growth were still impacted during periods of disruption, though Finland had
comparatively stable manufacturing output, as well as a stronger logistics capability.
Hence, the importance of further enhancing manufacturing resilience by means of digital
integration, predictive analysis and flexible coordination of suppliers within Finnish
manufacturing companies. The results also suggest that operational resilience in
production of high-tech products relies not only on productivity but also on adaptability
and flexibility in the supply chain when crises hit the world. The earlier studies also
highlight the need for proactive risk management, digital transformation and integrated
logistics capability to ensure operational continuity in the event of disruptions for
resilient manufacturing systems (Dubey et al., 2021; Tian & Cui, 2025). Thus, the

companies in Finland must continue to invest in resilient logistics systems and co-
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industrial partnership in order to continue to be competitive and stable in case of future

geopolitical shocks.

The study also has significant policy implications for the governments and industrial
policy makers of Bangladesh and Finland. The results indicate that national logistics
capacity, infrastructure efficiency, and institutional coordination are important factors in
improving the resilience of manufacturing in geopolitical shocks. Hence, the policy-
maker should focus on investments in transport systems, customs modernization, digital
infrastructure and trade facilitation policies to enhance transport chain continuity and
the competitiveness of industries. Policy support in Bangladesh should also emphasize
industrially diversifying the economy, skill development and technological upgrading in
labor-intensive sectors. Policymakers in Finland can focus on integrating high-end
logistics innovations, digital governance of the supply chain and strategic cooperation

between industry sectors to maintain resilience in high-tech production systems.

The coordinated Government policy, infrastructure development, and the industrial
planning that is more resilient to global uncertainty are also necessary in enhancing the
national supply chain resilience, as stated by previous research (OECD, 2025; Setyadi et
al., 2025a). As such, the planning of resilience should be an integral part of future
industrial and trade policy frameworks. The outcome also has real-life implications for
industrial management and for organizational decisions. Any manufacturing manager
should understand that geopolitical disturbances have the potential to impact
operations, supplier alignment, and export results to a serious degree in relatively
sophisticated industrial locations. Comparative results shows that resilient firms
required to apply a mix of diversification, logistics capacity, digitalization and supplier

collaboration.

Managers need to therefore approach crisis scenario risk assessment proactively with
adequate contingency sourcing plans and increase visibility along the supply chains to

reduce disruption during such events. The observations also indicate that resilience is
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not just used for the short term, but rather a longer-term strategic ability implemented
as part of the organizational planning and management process. Resilient supply chain
management also relies on flexibility in the organization, information sharing, and
strategic collaboration between partners in the supply chain, as emphasized by previous
studies (Ivanov, 2024; Kessler & Arlinghaus, 2022). As a result, the need for managers of
industries to increasingly adopt operational strategies to enhance resilience in global

manufacturing settings is getting stronger.

4.5 Contribution to the Field

The present study is an addition to the existing literature through making comparison of
the supply chain resilience between a developing manufacturing economy like
Bangladesh and a developed high tech manufacturing economy like Finland. The
literature on resilience largely has been based on single-country analysis or industry-
specific disruptions, and few studies have comparatively analyzed resilience patterns
between labor-intensive and high-tech manufacturing systems during geopolitical
events on a global scale (Ali et al., 2025; Bednarski et al., 2023b)). This study compares
the various industrial structures using operational criteria, including export performance,
manufacturing output, GDP growth, capability of logistics, and diversification, to gain a

more comprehensive picture of how they react to global uncertainty.

The results show that there are significant differences between the resilience strategies
and recovery capacities depending on logistics performance, technological capacity, and
structures of dependency in the industry. The study intends to extend the comparative
supply chain resilience literature by linking the impacts of disruptions to operational
continuity across two distinct manufacturing environments. The Bangladesh—Finland
comparison also provides an empirical understanding of resilience adaptation in
developing and developed industrial economies. The research is also relevant to the
emerging area of supply chain resilience studies. The results of the study corroborate

recent theoretical work outlining the need to consider resilience as not only a recovery



57

capability, but also as the ability to adapt, survive and be strategically flexible during

periods of disruption (Ilvanov, 2021; Ivanov & Dolgui, 2020).

The analysis demonstrates that diversification and logistics competence are highly
correlated to operational continuity in the geopolitical uncertainty. Beyond this, the
comparative results indicate that diversification may not ensure resilience unless
combined with a robust logistics and technological coordination, and with flexible and
adaptive operational structures. This adds to the growing literature on resilience by
focusing on the multi-dimensional nature of resilience in manufacturing supply chains.
The empirical evidence in the regression analysis also supports the relationship between
diversification and export performance in the context of disruptions. The study thus
reinforces the resilience theory in place and bridges the strategic adaptation

mechanisms and operational indicators during global crises.

The results also enrich the domain of industrial management by offering a new line of
sight to take a look at the need for resilient-based operational strategies in
manufacturing systems. In today's industrial management, flexible, adaptable and risk
management capacity are becoming more and more demanded with the requirement
of efficiency.In the current global situation, flexibility, adaptability and risk management
capacity are becoming increasingly required with the requirement of efficiency in the
industrial management. The study shows that the manufacturing resilience is not only
dependent on cost efficiency, but also on harmonising logistics systems and on

diversifying the manufacturing portfolios and on collaborative operational planning.

The comparative analysis also offers actionable management insights into the effects of
industrial structure on resilience capability and performance of recovery in disruptions.
In line with this, the previous studies also point out that digital integration, collaborative
coordination and operational flexibility are becoming a necessity in the modern
industrial management systems (Dubey et al., 2021; Tian & Cui, 2025). Therefore, this

research contributes to the field of industrial management knowledge, because it
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emphasizes the strategic value of resilience planning, adaptive operations, and

remodeling supply networks in the current manufacturing landscape.
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5 Conclusion and Discussion

The chapter gives the overall results of the study and discusses the significant findings in
the context of the research objectives and the theory presented. The chapter provides a
brief overview of the impact of geopolitical influences on manufacturing supply chains
and the role of resilience measures like diversification and logistics capability for
operational continuity in Bangladesh and Finland. It also includes the questions of
research, study quality and limitations, and suggestions for further studies and industrial
practices. Finally, the chapter covers personal learning outcomes that have been
acquired in the process of writing of this thesis. The discussion is connected with the
recent supply chain resiliency literature(Mbonigaba Celestin* & S. Sujatha**, 2024) and

the empirical results obtained by using SAS Enterprise Guide and SAS Studio Analyses.

5.1 Summary of the Research and Key results

This study analyzed the ways in which manufacturing supply chains can be made resilient
during global geopolitical shocks by comparing two countries Bangladesh and Finland in
the time period of 2018-2024. The research was specifically aimed at the key indicators
of resilience: manufacturing output, export performance, GDP growth, logistics
capability and diversification of the supply chain. Secondary data were gathered from
the reliable sources of international databases like World Bank, UNCTADstat, Eurostat
and Bangladesh Bureau of Statistics. Using SAS Enterprise Guide and SAS Studio,
descriptive and comparative analyses, trend and regression analyses were performed to

examine patterns in resilience and operational effectiveness in both countries.

The results indicate that geopolitical events like the COVID-19 pandemic, trade
fragmentation and the war between Russia and Ukraine had a substantial impact on
manufacturing activities and international trade performance in both countries. The
trend analysis showed that there were noticeable changes in export values and GDP
growth as well as manufacturing output in periods of disruptions, particularly in 2020.

The economy in Finland contracted in the pandemic period and in Bangladesh the
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manufacturing and trade performance weakened significantly. The results are consistent
with some previous research which suggested that geopolitical uncertainties produce
significant issues in the functioning and logistics of manufacturing value chains .(Bals et

al., 2016a; Min et al., 2019)

The comparative analysis presented a good structural distinguish between Bangladesh
and Finland. Finland's logistics performance was much better, and its international trade
values were high, due to its advanced logistics infrastructure and global value chain; the
performance was excellent. Bangladesh, on the other hand, showed relatively higher
growth rate in GDP and manufacturing sectors in most years of the study period, thus
reflecting the potential of the labour-intensive manufacturing industries of Bangladesh.
It also revealed that Bangladesh has a higher diversification index, indicating extensive
efforts to diversify suppliers and markets as a strategy to enhance resilience. These
results suggest that the resilience strategies depend upon the economic structure,

industrial capacity and institutional setting.(Roscoe et al., 2020)

Results from the regression analysis revealed that there was a statistically significant
relationship between the variables of supply chain diversification and export
performance. The findings indicated that diversification was an important factor
influencing export performance over the time period under consideration, in that it
reduced the reliance on limited suppliers, regions or markets during geopolitical crises.
This is in line with the resilience theory which suggests that diversifying supply chains
increases flexibility, adaptability, and resilience in the face of crisis (Choudhury &
Rahman, 2017; Christopher, 2011)). The outcome also highlights recent research that
emphasizes the direct connection between resilience capabilities and operational
continuity and manufacturing stability in global uncertainty (Guntuka et al., 2024,

Setyadi et al., 2025b).
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5.2 Reflection on Research Questions and New Insights

The primary focus of the research was what makes manufacturing supply chains resilient
in the context of global geopolitical shocks in Bangladesh and Finland. The results show
that the application of resilience-related capabilities was different in both countries
depending on their industrial structure and economic situation. During some of the years
in the study period, Finland's logistics capability and the performance of its
infrastructure were stronger, as were Bangladesh's diversification practices and
manufacturing growth. Even though there were ups and downs in exports,
manufacturing and GDP growth due to disruptions, the countries exhibited recovery
patterns after major crisis periods. These results indicate that resilience is achieved by a
combination of logistics efficiency, diversification, adaptability and operational flexibility

in the face of uncertainties in the global environment (lvanov, 2024; OECD, 2025).

The first supporting research question focused on understanding the impact of
diversification and logistics capability on operational performance during disruption. The
analysis indicated that there is close relationship between logistics capability and
manufacturing stability and export performance. Better transport and infrastructure
systems, resulting in a relatively stable trade, was evident in Finland's higher Logistics
Performance Index (LPl). However, Bangladesh showed high levels of diversification,
which helped to minimise over-dependence on few markets and suppliers. The
regression analysis also demonstrated that diversification was statistically significantly
related to export performance, thus reinforcing the significance of diversified supply
networks in terms of resilience and continuity in operation (Chowdhury et al., 2019;

Ivanov & Dolgui, 2025).

The second supporting research question explored the differences between the factors
of resilience among the manufacturing sectors of Bangladesh and Finland. The results
showed that there were significant differences in the concept of resilience between the
two countries. The advanced logistics systems, the quality of infrastructure and

technological capability were more correlated with Finland's resilience, whereas
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diversification and flexibility in manufacturing adaptation were more correlated with
those of Bangladesh. These differences are due to the difference between a high tech
developed economy and a labor intensive emerging manufacturing economy. The paper
thus indicates that resilience strategies are situational and depend on industrial
composition, institutional capacity, and the level of economic development (Belhadi et

al., 2024; Liu et al., 2024).

This study also provided a number of new insights into manufacturing resiliency during
geopolitical events. An important lesson learned is that resilience should not only be
considered at the company level, but also at the national level of the supply chain and
at the national level of industrial policy. The comparison between Bangladesh and
Finland shows that there are indications that there are different strategic pathways to
become resilient, depending on the resources and the characteristics of the industries.
The other lesson is that diversification is still crucial for emerging economies and logistics
becomes an important capability in advanced manufacturing systems where a high level
of integration with the rest of the world is needed. The results presented here add to a
comparative resilience research by using a macro level indicator and manufacturing

performance analysis in two different economic contexts.

5.3 Evaluation of the Work and Ethical Considerations

The primary research objective of this study was achieved when the manufacturing
supply chain resilience during the global geopolitical disruptions in Bangladesh and Fin-
land were explored. Comparative macro-level indicators were used to assess the opera-
tional performance, diversification capability, and logistics resiliency in two different ma-
nufacturing settings. Descriptive, comparative, trend and regression analyses were inte-
grated to get a structured pattern of resiliency during periods of disruption. Similarly,
previous resilience studies highlight the importance of using multiple operational indi-
cators to achieve a better quality of comparative analysis of supply chains (lvanov & Dol-
gui, 2025; Queiroz et al., 2022). Thus, the method chosen to solve the problem in this

research was deemed suitable to answer the research questions.
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The use of secondary data has also increased the reliability of the study as the data were
obtained from internationally reputed and widely published sources like World Bank,
UNCTADstat, Bangladesh Bureau of Statistics etc. These organisations use standard sta-
tistical and reporting systems that enhance consistency and credibility of information.
Furthermore, the benefits of using SAS Enterprise Guide and SAS Studio led to the in-
crease in transparency and decreased risk of manual calculation errors in the analysis
process. The methodological literature in the past also emphasizes the benefits of using
statistical software in quantitative research for increased analytical reliability and con-
sistency in research (Saunders et al., 2023b). To ensure a systematic and transparent
analytical process throughout the study, the study was developed in a logical se-
guence.Therefore, the research is carried out in a logical sequence to ensure a systematic

and transparent analytical process of the study.

However, there are Several methodological limitations noted. Secondary data offer com-
parative information at a broad level but do not necessarily compare the data at the
country level because there may be differences in the way data is collected across coun-
tries (Bangladesh and Finland) and the range of indicators does not necessarily match.
Continuous year-by-year comparison was reduced by not having certain indicators avai-
lable each year, such as the Logistics Performance Index (LPI). In addition, the study re-
lied on broad indicators rather than operational data from firms, preventing direct ob-
servation of firm-level resilience practices. The regression results are also not very gene-
ralizable because the data set is relatively small and the time period relatively short.
These are also widespread issues in comparative resilience studies based on secondary

international data (Bednarski et al., 2023b; Liu et al., 2024)

Research was conducted in an ethical manner. No confidential organisational informa-
tion or personal information was collected and all data used in the study was gathered
from publicly accessible and officially published data. As such, the study was not con-

ducted with direct human involvement, interviews, or surveys involving informed
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consent procedures. All sources of original information have been cited and plagiarism
avoided in accordance with APA 7. The results were also reported objectively, without
intentional manipulation and/or selective reports for predetermined conclusions. This is
especially important when using a number of international datasets and resilience indi-

cators to compare different supply chains (Saunders et al., 2023a).

Ethical responsibility in the use of digital and Al tools in the preparation of theses was
also taken into account in the research. Al tools are used solely for language, structure
and writing assistance, with the analysis, interpretation and final academic decisions
made by the author. Additionally, information from authentic datasets was supplied to
and used in all statistical outputs in the study without being fabricated or falsified, and
all statistical outputs were created using SAS Enterprise Guide and SAS Studio. Hence,
the study sought to ensure transparency, sourcing accuracy and methodological
consistency in all aspects of the research. The practices are consistent with academic

rigor and trustworthiness of the study (Dubey et al., 2021; Saunders et al., 2023a).

5.4 Limitations of the Study

There are a number of limitations of this study that should be considered in interpreting
the results. First, the research was completely based on secondary data extracted from
international databases including the World Bank, OECD, Eurostat and UNCTADstat.
These are reliable and are well utilised for academic research purposes; however,
disparities in reporting methodologies, calculation methods and update frequency may
create some issues in full comparability between Bangladesh and Finland. Secondary
international data sources also highlight that inconsistencies between countries and
indicators are possible (Saunders et al., 2023a). The results should be viewed within the

scope of available macro level data, therefore.

Another constraint is the solely relying on macroeconomic indicators instead of firm-
level operating data. In the study, indicators like export value, GDP growth,

manufacturing output, logistics performance and diversification index were used to
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assess national-level patterns of resilience. These indicators, however, do not necessarily
consider the internal organizational resilience strategies, managerial decision-making
processes, or operational adjustments produced by each manufacturing company in
response to disruption. Previous resilience studies highlight that in-depth analysis of
case studies at the firm-level, and the analysis of firm-level surveys, can enable a deeper
understanding of operational resilience practices (Dubey et al., 2021; Queiroz et al.,
2022). As a result, certain factors of supply chain's resilience could not be explored in

detail in this study.

The main limitations of the study were the limited number of samples available and the
selected time frame of 2018 to 2024. However, a number of indicators were not available
on an annual basis, limiting the ability to make continuous trends across all years.
Furthermore, the regression analysis was performed on a small sample of observations,
thus limiting the generalizability of the results statistically. The results of the regression
analysis showed that there was a significant relationship between diversification and
export performance, but the results must be treated with some caution as it might be
different with larger dataset and longer time periods. Comparative resilience studies
between macro-level operational indicators share similar limitations.(Bednarski et al.,

2023b)

Lastly, the study did not include other countries as comparative cases, thereby reducing
the scope of its applicability to other manufacturing economies. Bangladesh is a labor-
intensive emerging manufacturing economy and Finland is technologically advanced
developed economy. While this comparison brings to light differences in resilience in
industrial contexts, the results may not be fully applicable to other countries with
differing political, economic or industrial conditions. Future cross country studies could
offer deeper insights into how stable manufacturing sectors are during times of

geopolitical disruption. (Y. Li et al., 2025a; OECD, 2025)
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5.5 Suggestions for Future Research

This research could be extended in the future to analyze geopolitical shock response
actions from a firm perspective using firm level data. The main data sources used in this
study were macro level indicators, including export value, GDP growth and logistics
performance, which offer broad comparative insights but are not able to capture the
practices within organisations, and managerial decision making processes. Surveys,
interviews or case studies might therefore provide greater insights into operational
resilience practices in manufacturing companies in the future. In recent years, literature
on the concept of resilience also highlights the need for an integrated approach of
macro-economic and organizational viewpoints in research on supply chain resilience

(Tian & Cui, 2025; Setyadi et al., 2025).

Larger sets of countries and manufacturing sectors could also be studied in the future to
gain a better understanding of resilience strategies across different industrial contexts.
The study was confined to Bangladesh and Finland, which are a developing economy
with labour-intensive industries, and a developed economy with high technology
industries, respectively. However, there are often differences in the resilience capacities
between regions, sectors and political contexts. Further analysis with other European,
Asian or emerging economies could offer a wider perspective on the impact geopolitical
shocks have on manufacturing systems across the globe. Even as geopolitical tensions
have grown and the world has become more fragmented in trade, the extent to which

resilience analysis can be done across countries is still limited (Li et al, 2025; OECD, 2025).

A key research field for the future is how digitalization and advanced technologies
contribute to enhancing manufacturing resilience. While this study focused on logistics
capability and diversification, future research may be conducted to closer examine the
impact of technologies like artificial intelligence, blockchain, Internet of Things (loT), and
predictive analytics on resilience performance in the face of disruptions. Digital
transformation is gaining popularity as a strategic resilience capability for visibility,

flexibility, and operational coordination of supply chains (Al Amin et al., 2025; Liu et al.,
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2024) . Thus, there is a great need for future empirical studies that integrate digitalization

indicators and operational performance analysis in the resilience literature.

Future studies could also consider the impact of geopolitical disruptions for periods
other than post-disruption recovery. The timeframe of this research was mainly between
2018 and 2024, which encompasses the COVID-19 pandemic and recent geopolitical
turmoil. But, structural long-term shifts in global manufacturing networks and supply
chain governance could result from disruptions caused by trade fragmentation, energy
crises, and regional conflicts. Longer-term studies (longitudinal studies) will then yield
better insight into the evolution of resilience strategies over time in the various sectors
of the manufacturing industry.Longer time length studies (longitudinal studies) will then
give better insight into the evolution of resilience strategies over time in the various
sectors of the manufacturing industry. The research will add to the field of literature on
sustainable and adaptive supply chain resilience in the era of ongoing uncertainty in the

world (lvanov, 2024)

5.6 Personal Learning and Development

The research aspect of this thesis greatly enhanced the author's understanding of supply
chain resilience, geopolitical disruptions and manufacturing operations in a global
industrial environment. Comparing the two countries, Bangladesh and Finland, gave the
author greater understanding of the various ways manufacturing systems cope with
disruption based on their logistics capability, level of diversification and industrial
structure. Additionally, the research process enhanced critical thinking and analysis
abilities through the need to interpret operational indicators, as well as performance
trends in relation to resilience. In recent years, the importance of the research-based
approach in developing analytical skills and problem-solving abilities in industrial

management education has also been highlighted (Min et al., 2019).

Logical thinking and applying research and technical skills were also developed through

the thesis. The author personally collected secondary data from international sources
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like World Bank, OECD, Eurostat and UNCTADstat. Also, the author developed
guantitative analysis and data visualization skills using the software tools, SAS Enterprise
Guide and SAS Studio. The work with the data, creating graphs, making regression
analysis and analyzing the statistics outputs reinforced the author in the use of analytical
tools in the process of conducting industrial and business research. The importance of
guantitative and digital analytical skills has been put forward as one of the key skills
required for success in the field of supply chain and operations management (Bals et al.,

2016b).

The research process also enhanced academic writing and autonomous learning ability.
The literature review involved the author critically analyzing academic journals, theories,
and recent literature related to resilience of manufacturing supply chains and
geopolitical disruptions. The process also helped the author in organizing the research
arguments systematically and using the referencing of APA 7 standards properly.
Moreover, the long term independent research project helped to develop better time
management skills, problem-solving skills and academic work during the process of
completing the thesis. The previous studies on education indicate that independent
thesis writing is an important element in the formation of self-directed learning and

professional research skills in higher education settings (Huber & Harvey, 2016).

Lastly, this thesis raised the author's consciousness on the applicability of resilience in
contemporary manufacturing and supply chain management. The research gives
insights into the effect of global disruption on operational flow, trade performance and
industrial stability in various economic settings. The author gained a deeper knowledge
about the significance of logistics capability, diversification and adaptive supply networks
in uncertain global environments. The student is expected to achieve a learning
experience that will benefit the author for further academic and career development in
industrial management, logistics and supply chain-related areas. The thesis process thus
not only helped to develop academic knowledge but also helped for long-term

professional development and career.
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Appendix 1: Data sources
Logistics performance index from World Bank

Source link: https://data360.worldbank.org/en/dataset/WB LPI

GDP from world bank
Source link:

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD

Export value from world bank
Source link:

https://data.worldbank.org/indicator/NE.EXP.GNFS.CD

Import value from world bank
Source link:

https://data.worldbank.org/indicator/NE.IMP.GNFS.CD

Diversification Index from UNCTADstat
Source link:

https://unctadstat.unctad.org/datacentre/dataviewer/US.Concen

tDiversindices



https://data360.worldbank.org/en/dataset/WB_LPI
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://data.worldbank.org/indicator/NE.EXP.GNFS.CD
https://data.worldbank.org/indicator/NE.IMP.GNFS.CD
https://unctadstat.unctad.org/datacentre/dataviewer/US.ConcentDiversIndices
https://unctadstat.unctad.org/datacentre/dataviewer/US.ConcentDiversIndices

Appendix 2: SAS output
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SAS studio interface
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Appendix 3: Regression analysis

Export and Diversification residual

Regression Analysis of Supply Chain Diversification and Export Performance

The REG Procedure
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